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Elise Kruidenier. German translation Philip Isenberg, 
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INTRODUCTION

Brief Chronology of International Organizations’ Work 
with Soybeans and Soyfoods

1905 – The International Institute of Agriculture (IIA) is 
established in Rome by the King of Italy Victor Emmanuel 
III with the intent of creating a clearinghouse for collection 
of agricultural statistics. It was created primarily due to the 
efforts of David Lubin of Sacramento, California. In 1930, 
the IIA published the fi rst world agricultural census. It also 
published many very important documents about soybeans, 
including Grinenco & Capone 1921; Capone, Grinenco & 
Costa 1923; Kaltenbach & Legros 1936).
 After World War II, both its assets and mandate were 
handed over to the Food and Agriculture Organization 
(FAO) of the United Nations.

1936 – The International Institute of Agriculture (IIA) 
publishes Le Soja dans le Monde (viii + 282 p.), packed with 
original, valuable information.

1945 June 26 – The United Nations charter is signed in 
San Francisco by the representatives of 50 nations. The UN 
offi cially came into existence on 24 October 1945, upon 
ratifi cation of the Charter by the fi ve permanent members of 
the Security Council – the US, the UK, France, the Soviet 
Union and the Republic of China – and by a majority of the 
other 46 signatories.

1945 Oct. 16 – The Food and Agriculture Organization 
(FAO) of the United Nations is established in Quebec City, 
Canada, and its Constitution fi nalized. The First Session of 
the FAO Conference is held immediately afterward in the 
Château Frontenac in Quebec City from 16 Oct. to 1 Nov. 
1945.

1955 – The Protein Advisory Group (PAG) is established to 
advise FAO about protein-calorie malnutrition worldwide

1960 – IRAT (L’Institut de Recherches Agronomiques 
Tropicales et des Cultures Vivrières) is established; in 
1984 it became part of CIRAD (Centre de Coopération 
internationale en recherche agronomique pour le 
développement) = The French Agricultural Research Centre 
for International Development.

1967 – The International Institute of Tropical Agriculture 
(IITA) is established by the Ford and Rockefeller 
foundations. Its headquarters is in Ibadan, Nigeria. One of 

their key crops is soybeans.

1971 May 22 – Asian Vegetable Research and Development 
Center (AVRDC) is established at Shanhua, Southern 
Taiwan by seven nations: the U.S., Japan, South Korea, the 
Philippines, Thailand, South Vietnam, and Nationalist China 
[Taiwan]. 
 In 2008 it was renamed World Vegetable Center.

1972 – The International Crops Research Institute for the 
Semi-Arid Tropics (ICRISAT) is founded by a consortium 
of organisations convened by the Ford and the Rockefeller 
foundations. It is an international organization which 
conducts agricultural research for rural development, 
headquartered in Patancheru (Hyderabad, Telangana, India) 
with several regional centers (Bamako (Mali), Nairobi 
(Kenya) and research stations (Niamey (Niger), Kano 
(Nigeria), Lilongwe (Malawi), Addis Ababa (Ethiopia), 
Bulawayo (Zimbabwe). Its charter was signed by the FAO 
and the UNDP.

1973 July 9-10. The “INTSOY Steering Committee Meeting” 
to establish the International Soybean Program (INTSOY) is 
held at the University of Illinois at Urbana-Champaign.
 INTSOY is based on PIRIDS (Program for International 
Research, Improvement, and Development of Soybeans), 
which established in 1969 at the University of Illinois with 
funding from a Rockefeller Foundation grant. PIRIDS was 
directed by Earl R. Leng. 

1974 March – The International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT) is fi rst mentioned in 
connection with soybeans,

1974 April – The fi rst volume of the INTSOY Series of 
books is published. It is titled Selected Literature of Soybean 
Entomology, by G.L. Godfrey (vii + 223 p.).

1975 Oct. – The International Soybean Variety Experiment: 
First Report of Results, by D.K. Whigham, is published as 
INTSOY Series No. 8 (161 p.). Soybeans have been cultivated 
and ISVEX trials conducted in many countries where they 
had never been grown before, such as Afghanistan, Pakistan, 
and Syria.
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ABOUT THIS BOOK 

This is the most comprehensive book ever published about 
the history of international orgazations’ work with soy. 
It has been compiled, one record at a time over a period 
of 42 years, in an attempt to document the history of this 
interesting subject. It is also the single most current and 
useful source of information on this subject.

This is one of more than 100 books compiled by William 
Shurtleff and Akiko Aoyagi, and published by the Soyinfo 
Center. It is based on historical principles, listing all known 
documents and commercial products in chronological order. 
It features detailed information on:

• 57 different document types, both published and 
unpublished.

• 1934 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 130 unpublished archival documents.

• 95 original Soyinfo Center interviews and overviews 
never before published, except perhaps in our books.

• 5 commercial soy products.

Thus, it is a powerful tool for understanding the development 
of this subject from its earliest beginnings to the present.

Each bibliographic record in this book contains (in 
addition to the typical author, date, title, volume and pages 
information) the author’s address, number of references 
cited, original title of all non-English language publications 
together with an English translation of the title, month and 
issue of publication, and the fi rst author’s fi rst name (if 
given). For most books, we state if it is illustrated, whether 
or not it has an index, and the height in centimeters.

All of the graphics (labels, ads, leafl ets, etc) displayed in this  
book are on fi le, organized by subject, chronologically, in the 
Soyinfo Center’s Graphics Collection.

For commercial soy products (CSP), each record includes 
(if possible) the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information on 
each product (such as advertisements, articles, patents, etc.) 
are also given.

A complete subject/geographical index is also included.
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A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl  oz = fl uid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the 
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

ABBREVIATIONS USED IN THIS BOOK

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Offi ce Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than
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1. Read the Introduction and Chronology/Timeline 
located near the beginning of the book; it contains 
highlights and a summary of the book.

2. Search the book. The KEY to using this digital book, 
which is in PDF format, is to SEARCH IT using Adobe 
Acrobat Reader: For those few who do not have it, Google: 
Acrobat Reader - then select the free download for your 
type of computer.

Click on the link to this book and wait for the book 
to load completely and the hourglass by the cursor to 
disappear (4-6 minutes).

Type [Ctrl+F] to “Find.” A white search box will appear 
near the top right of your screen.

Type in your search term, such as Sanginga or Tropical 
Agriculture.

You will be told how many times this term appears, then 
the fi rst one will be highlighted.

To go to the next occurrence, click the down arrow, etc.

3. Use the indexes, located at the end of the book. Suppose 
you are looking for all records about tofu. These can appear 
in the text under a variety of different names: bean curd, 
tahu, doufu, to-fu, etc. Yet all of these will appear (by record 
number) under the word “Tofu” in the index. See “How to 
Use the Index,” below. Also: 

Chronological Order: The publications and products in this 
book are listed with the earliest fi rst and the most recent last. 
Within each year, references are sorted alphabetically by 
author. If you are interested in only current information, start 
reading at the back, just before the indexes.

A Reference Book: Like an encyclopedia or any other 
reference book, this work is meant to be searched fi rst - to 
fi nd exactly the information you are looking for - and then to 
be read.

How to Use the Index: A subject and country index is 
located at the back of this book. It will help you to go 
directly to the specifi c information that interests you. Browse 
through it briefl y to familiarize yourself with its contents and 
format.
 Each record in the book has been assigned a sequential 
number, starting with 1 for the fi rst/earliest reference. It 
is this number, not the page number, to which the indexes 
refer. A publication will typically be listed in each index in 

HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS

more than one place, and major documents may have 30-40 
subject index entries. Thus a publication about the nutritional 
value of tofu and soymilk in India would be indexed under 
at least four headings in the subject and country index: 
Nutrition, Tofu, Soymilk, and Asia, South: India.
 Note the extensive use of cross references to help you: 
e.g. “Bean curd. See Tofu.”

Countries and States/Provinces: Every record contains 
a country keyword. Most USA and Canadian records also 
contain a state or province keyword, indexed at “U.S. States” 
or “Canadian Provinces and Territories” respectively. All 
countries are indexed under their region or continent. Thus 
for Egypt, look under Africa: Egypt, and not under Egypt. 
For Brazil, see the entry at Latin America, South America: 
Brazil. For India, see Asia, South: India. For Australia see 
Oceania: Australia.

Most Important Documents: Look in the Index under 
“Important Documents -.”

Organizations: Many of the larger, more innovative, or 
pioneering soy-related companies appear in the subject 
index – companies like ADM / Archer Daniels Midland Co., 
AGP, Cargill, DuPont, Kikkoman, Monsanto, Tofutti, etc. 
Worldwide, we index many major soybean crushers, tofu 
makers, soymilk and soymilk equipment manufacturers, 
soyfoods companies with various products, Seventh-day 
Adventist food companies, soy protein makers (including 
pioneers), soy sauce manufacturers, soy ice cream, tempeh, 
soynut, soy fl our companies, etc.
 Other key organizations include Society for 
Acclimatization (from 1855 in France), American Soybean 
Association, National Oilseed/Soybean Processors 
Association, Research & Development Centers (Peoria, 
Cornell), Meals for Millions Foundation, and International 
Soybean Programs (INTSOY, AVRDC, IITA, International 
Inst. of Agriculture, and United Nations). Pioneer soy protein 
companies include Borden, Drackett, Glidden, Griffi th Labs., 
Gunther, Laucks, Protein Technologies International, and 
Rich Products.

Soyfoods: Look under the most common name: Tofu, Miso, 
Soymilk, Soy Ice Cream, Soy Cheese, Soy Yogurt, Soy 
Flour, Green Vegetable Soybeans, or Whole Dry Soybeans. 
But note: Soy Proteins: Isolates, Soy Proteins: Textured 
Products, etc.

Industrial (Non-Food) Uses of Soybeans: Look under 
“Industrial Uses ...” for more than 17 subject headings.
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Pioneers - Individuals: Laszlo Berczeller, Henry Ford, 
Friedrich Haberlandt, Artemy A. Horvath, Englebert 
Kaempfer, Mildred Lager, William J. Morse, etc. Soy-
Related Movements: Soyfoods Movement, Vegetarianism, 
Health and Dietary Reform Movements (esp. 1830-1930s), 
Health Foods Movement (1920s-1960s), Animal Welfare/ 
Rights. These are indexed under the person’s last name or 
movement name. 

Nutrition: All subjects related to soybean nutrition (protein 
quality, minerals, antinutritional factors, etc.) are indexed 
under Nutrition, in one of more than 70 subcategories.

Soybean Production: All subjects related to growing, 
marketing, and trading soybeans are indexed under Soybean 
Production, e.g., Soybean Production: Nitrogen Fixation, 
or Soybean Production: Plant Protection, or Soybean 
Production: Variety Development.

Other Special Index Headings: Browsing through the 
subject index will show you many more interesting subject 
headings, such as Industry and Market Statistics, Information 
(incl. computers, databases, libraries), Standards, 
Bibliographies (works containing more than 50 references), 
and History (soy-related).

Commercial Soy Products (CSP): See “About This Book.” 

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

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

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

[23* ref] means that most of these references are not about 
soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an * 
(asterisk) at the end of a reference indicates that the Soyinfo 
Center Library owns all or part of that document. We own 
roughly three fourths of the documents listed. Photocopies of 
hard-to-fi nd documents or those without copyright protection 
can be ordered for a fee. Please contact us for details.

Document Types: The SoyaScan database contains 135+ 
different types of documents, both published (books, 
journal articles, patents, annual reports, theses, catalogs, 
news releases, videos, etc.) and unpublished (interviews, 
unpublished manuscripts, letters, summaries, etc.).

Customized Database Searches: This book was printed 
from SoyaScan, a large computerized database produced 
by the Soyinfo Center. Customized/personalized reports 
are “The Perfect Book,” containing exactly the information 
you need on any subject you can defi ne, and they are now 
just a phone call away. For example: Current statistics on 
tofu and soymilk production and sales in England, France, 
and Germany. Or soybean varietal development and genetic 
research in Third World countries before 1970. Or details on 
all tofu cheesecakes and dressings ever made. You name it, 
we’ve got it. For fast results, call us now!

BIBLIO: The software program used to produce this book 
and the SoyaScan database, and to computerize the Soyinfo 
Center Library is named BIBLIO. Based on Advanced 
Revelation, it was developed by Soyinfo Center, Tony 
Cooper and John Ladd.

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991 Fax: 925-283-9091 
www.soyinfocenter.com
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1. Yokoi, Yokiyoshi. 1914. Agricultural economy of Japan: 
Principal features, present conditions of production. Monthly 
Bulletin of Agricultural Intelligence and Plant Diseases 
(International Institute of Agriculture) (Rome). p. 331-36.
• Summary: The section on “Cultivation of grain crops” (p. 
322-23) states: “Leguminous products such as peas, soy-
beans, kidney-beans, and red beans (Phaseolus radiatus 
[azuki beans]) are among the important crops.” “Among 
textile plants hemp retains its importance... no forage or crop 
of importance is produced.”
 A table (p. 335) gives data on the twenty principal crops 
for the year 1910. For each is given the acreage (in cho 
and acres) and production (in koku and bushels or pounds). 
Soy-bean: On 1,171,436 acres, some 16,857,562 bushels 
are produced. Red bean [azuki]: On 345,631 acres, some 
4,793,149 bushels are produced. Hemp: On 30,177 acres, 
some 20,049,232 lb are produced.
 Note: This is the earliest document seen (Nov. 2021) 
concerning the International Institute of Agriculture and soy. 
Address: Prof. of Agricultural Science, Imperial Univ. of 
Tokyo, Japan.

2. Bulletin Mensuel des Renseignements Agricoles et des 
Maladies des Plantes (Rome). 1916. L’élevage des porcs et 
le pâturage intensif de maïs associé au soja aux Etats-Unis 
[Pig breeding and intensive maize and soya pasturage in the 
United States (Abstract)]. 7(8):1227-29. Aug. [1 ref. Fre]
• Summary: A long French-language summary of the 
following English-language article: Beavers, J.C. 1916. 
“Soybeans with corn.” Breeder’s Gazette 69(22):1160-61. 
June 1.
 Note: This is the French-language edition of 
“International Review of the Science and Practice of 
Agriculture” published by the International Institute of 
Agriculture (Rome, Italy).

3. Sornay, Pierre de. 1916. Green manures and manuring in 
the tropics, including an account of the economic value of 
leguminosæ as sources of foodstuffs, vegetable oils, drugs, 
etc. Translated from the French by F.W. Flattely. London: 
John Bole, Sons and Danielson, Ltd. xvi + 466 p. Illust. 26 
cm. [12 soy ref]
• Summary: This book is dedicated “To my esteemed Master 
and Friend M.P. Bonâme. A token of deep gratitude and 
sincere admiration.” It “was awarded a gold medal by the 
Société Nationale d’Agricole de France.” The translator 

is from the International Institute of Agriculture, Rome, 
and the Dep. of Zoology, University College of Wales, 
Aberystwth. In the introduction H. Pellet states (p. viii) 
“M. de Sornay, who for a number of years has been a 
member of the Agronomic Station of Mauritius, had already 
published, some time ago, in the Bulletin of the Station, a 
short treatise on the Leguminosæ.” This volume is a major 
expansion of that work. The author was one of the fi rst to 
study intercropping of sugar cane with legumes. Working in 
Mauritius, he found that legumes used in mixed cultivation 
with sugar prevented the growth of weeds and retained the 
soluble salts which would have been washed away by rain. 
A trailing variety of peanut was used. He also suggested 
soybean as an intercrop because “it does not interfere in 
any way with the small canes; the soybean may be used 
on a mixed cultivation and may even be sown in two rows 
in interspaces of canes” (p. 184). Also includes concise 
information about the cultivation and yield of soybeans.
 Chapter 1, “General remarks” (p. 1-9) begins: “The 
family of the Leguminosæ, which numbers not less than 
7,000 species distributed over every portion of the globe, 
contains, according to Van Tieghem, 430 genera.” “The 
Leguminosae are generally divided into three great sub-
families: Cœsalpineæ, Mimoseœ, and Papilionaceæ.” The 
fi rst two sub-families prefer tropical climates, whereas the 
Papilionaceœ “adapt themselves to every climate and are 
found distributed from the Equator [Ecuador] to the Poles.” 
The Papilionaceæ are divided into eleven tribes; a table 
shows these and the subtribes or genera they contain. The 
genus Glycine is in the tribe Phaseoleœ, subtribe Glycina.
 Chapter 2 is an “Account [history] of the theories on 
the absorption of nitrogen from the air by the leguminosæ.” 
Chapter 3 (p. 9-46) is a “Description of the various 
leguminous plants of agricultural value.” The 37 species 
discussed include the peanut (p. 47-70), Bambarra ground-
nut or Voandzou (p. 70-72, native of Madagascar), pois carré 
[winged bean] (Psophocarpus tetragonolobus), and Soja, or 
Soy bean (p. 182-92).
 The rambling treatment of the soy bean discusses bits 
and pieces of its history, botany, and yields in India, South 
Africa, and Mauritius. Nineteen tables show its composition. 
Concerning uses: “The seed of the soy bean is eaten as a 
vegetable by the majority of Chinese and Japanese, and they 
make numerous other uses of it.” The chief ones are: Soy 
milk, soy cheese [tofu], and shoyu. “The roasted seeds of 
the soy bean are used in the United States and Switzerland 
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as a substitute for coffee. Not containing any starch, these 
breads are used in the manufacture of breads and biscuits 
for people suffering from diabetes. They are found on the 
European market... The seeds are pressed in order to extract 
the oil, the oil resulting from the fi rst expression being used 
in the manufacture of soap, whilst that from the second is 
used as machine oil. The cake is given to cattle mixed with 
other nutriments of lower nitrogen content. The trade in soy 
has increased considerably during the last fi ve years.” Trade 
statistics (exports of soy beans from Manchuria and imports 
to Europe) and prices on the London market (of soy beans, 
oil, and cake) are given.
 Chapter 7, “Starch in the leguminosœ” (p. 246+) 
discusses the “Characters of the principal starches in the 
Leguminosæ.” It contains an illustration (line drawing) of 
the starch in Soja hispida (Fig. 42, p. 251), and a description 
(p. 255) as follows: “Soja hispida.–Soy contains very little 
starch. The shape of the grains is fairly uniform, whilst 
their size is very variable. All the grains polarize clearly. 
The hilum is linear, occasionally stellate, but of rather rare 
occurrence. The striations are only visible at the edges 
and are very close together. Starch only very slightly 
homogeneous.” Address: Chemist, Ex-Asst. Director of 
the Station Agronomique of Mauritius, Laureate of the 
Association des Chimistes de Sucrerie et de Distillerie de 
France et des Colonies, Laureate of the Société Nationale 
d’Agriculture de France.

4. International Review of the Science and Practice of 
Agriculture (International Institute of Agriculture, Rome). 
1917. International trade in feeding stuffs: Annual Review 
No. 3. 8(4):489-551. April 1. See p. 490-91, 502-05, 535-43. 
[29 ref]
• Summary: The Introduction begins: “This third Annual 
Review gives the International Trade in Feeding Stuffs up 
the end of 1916 as far as the present conditions allow, and 
according to the scheme established in the send Review (1).
 “Two new headings have been introduced: soya and 
soya-cake, brewing residues; for these are given, under 
the heading coeffi cients, the factors used to calculate the 
production of concentrates on the basis of the available 
supply of raw materials.”
 The section titled “Production of concentrated foods for 
livestock,” under coeffi cients (p. 491), states: “Soya cakes–
For countries importing soya, the production of cakes has 
been estimated at the rate of 80% of the net importation.”
 Three tables (p. 502-04) give fi gures in metric tons 
for 1912 to 1916. The fi rst table, titled “Trade in soya 
[soybeans]” (p. 502) gives fi gures as follows: (a) Producing 
countries: China (exports), Korea (exports), and Japan 
(production, imports, exports). (b) Importing countries: 
Germany, Belgium, Denmark, United States, France, 
Netherlands (imports and exports), United Kingdom (imports 
and re-exports), Russia, and Sweden. The largest exporter 

of soybeans in 1912 is China (661,004 tonnes), followed 
by Korea (98,674). The largest importer in 1912 is United 
Kingdom, followed by Germany, Netherlands, Denmark.
 The second table, titled “Trade in soya cake” (p. 503) 
follows the same format with the same countries as the fi rst 
table. The largest exporter of soya cake in 1912 is China 
(493,477 tonnes), followed by Korea (1,063). The largest 
importer is Japan (518,056), followed by Netherlands 
(23,852).
 The third table, titled “Production of soya cake in 
importing countries” (p. 504) gives estimated fi gures for 
Germany, Belgium, Denmark, United States, France, 
Netherlands, United Kingdom, and Russia. The largest 
producer in 1912 was the United Kingdom (143,431 tonnes), 
followed by Germany (77,014) and Denmark (27,185).

5. International Institute of Agriculture, Bureau of Statistics 
(Rome), Review. 1918. International trade in concentrated 
cattle foods. No. 4. 72 p. Nov. [1 ref]
• Summary: This is the IIA’s fourth review on concentrated 
cattle foods. “The fi rst three reviews were published in 
the International Review of the Science and Practice of 
Agriculture, in the numbers of April 1915, 1916, and 1917.” 
This publication is divided into six chapters. In Chapter 4, 
titled “Oil seeds and oilcake” the section on “Soya beans and 
soya cake” contains statistics on three subjects: Production, 
trade, and prices. Tables show: (1) “Produce in soya cake 
in the importing countries (estimated on the basis of the 
quantities of soya beans available) (p. 51). Figures are 
given in quintals for the years 1913-1917 for the following 
countries: Denmark, Great Britain and Ireland, Netherlands, 
Russia (including Asiatic provinces), China, Formosa, Japan, 
Dutch India (Java and Madura), and New Zealand. The top 3 
countries in 1917 are: Japan 727,418. Denmark 284,000, and 
Great Britain and Ireland 223,969. However in 1915 Great 
Britain and Ireland produced 1,513,059. Note 1. 1 quintal = 
100 kg.
 (2) “Foreign trade in soya cake” (p. 51). Statistics are 
given in quintals for the years 1913-1917. Import fi gures are 
given for Denmark, Canada (incl. soya beans), Formosa, and 
Japan. Japan was by far the biggest importer, with 9,912,850 
quintals in 1917. Export fi gures are given for Denmark, 
Great Britain, and China. China was by far the biggest 
exporter with 7,034,459 quintals in 1916.
 Canadian imports of soya cake (including soya beans) 
was as follows (in quintals) for each fi nancial year (p. 51): 
2.345 in 1913. 2.412 in 1914. 1.121 in 1915. 1.358 in 1916. 
4.730 in 1917. Note 2. This is the earliest document seen 
(Aug. 2019) that gives Canadian trade statistics for soybeans 
or soy products. This document contains the earliest date 
seen (1913) for trade of such products to or from Canada.
 (3) “Foreign trade in soya beans” (p. 51). Statistics are 
given in quintals for the years 1913-1917. Import fi gures are 
given for Denmark, Great Britain and Ireland, Netherlands, 
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Russia (incl. Asiatic provinces), Sweden, Formosa, 
Japan, and Dutch India (both Java and Madura, and Other 
possessions). The biggest importers in 1917 were: Japan 
841,942, and Great Britain and Ireland 254,510. Export 
fi gures are given for Netherlands, China, Formosa, and 
Japan. China was by far the biggest exporter with 5,315,324 
quintals in 1916.
 (4) Foreign trade in sundry and unspecifi ed oilcakes 
(p. 62). Gives imports statistics for soya cake by Roumania 
[Romania]: 79,378 quintals in 1913, 36,650 quintals in 1914, 
5,554 quintals in 1915. Gives export statistics for soya cake 
by Russia: 54 quintals in 1913.
 (5) “Prices of sundry oilcakes at the close of each 
week” (p. 55-56). For soya cake, the prices are given at 
Copenhagen, Denmark, for 1917 and 1918 in gold francs. 
The price rose by about 41% between Jan. 1917 and Jan. 
1918 from 46.47 to 62.16 gold francs.
 (6) “Other vegetable products” (p. 71). In 1913 Denmark 
exported 1,390 quintals of soya meal.
 This document also contains extensive information on 
groundnuts and groundnut cake, sesamum and sesamum 
cake, etc.
 Note 3. This is the earliest English-language document 
seen (Aug. 2000) that contains the word “oilcakes.” Note 
4. This is the earliest English-language document seen 
(Jan. 2001) that uses the word “quintals” (or “quintal”) in 
connection with soybeans. Address: Rome, Italy.

6. Grinenco, Ivan; Capone, Giorgio. eds. 1921. Produits 
oléagineux et huiles végétales: Etude statistique sur leur 
production et leur movement commercial [Oleaginous 
products and vegetable oils: Statistical study on their 
production and trade]. Rome, Italy: Institute Internationale 
d’Agriculture, Service de la Statistique Générale. xxxii + 421 
p. See p. XX-XXI, 140-41, 144-47, 442-43, 480-81. Sept. 15. 
Index in front. [Fre]
• Summary: In Sept. 1921 the IIA (Institute Internationale 
d’Agriculture) published this monograph in French. Two 
years later, by popular demand, an updated English-language 
edition was published. Contents: Introduction. Northern 
hemisphere: Europe, America, Asia, Africa, Oceania 
(Hawaii, Guam). Southern hemisphere: America, Asia, 
Africa, Oceania. Recapitulative tables of commerce, 1910-
19. Note 1. All import and export statistics are given in 
quintals. 1 quintal = 100 kg.
 The soybean (introductory information, p. xxii-xxiii, 
xxxii). Northern hemisphere–Europe. Germany (imports of 
soybean and soy oil 1910-14, p. 4). Denmark (production 
of soy oil in 1917, p. 17; imports and exports of soybeans 
and soy oil 1910-19, p. 18-20). France (imports and exports 
of soybeans and soy oil 1910-19, p. 28-31). Great Britain 
and Ireland (treated as one country; imports, exports, and 
reexports of soybeans and soy oil 1910-19, p. 32-35). 
Norway (imports of soybeans 1910-19, p. 47). Netherlands 

(Pays-Bas, imports and exports of soybeans and soy oil 
1910-19, p. 49-52). Romania (In 1915 production of 
soybeans on 3 hectares was 3,600 liters). Russia (in Europe 
and Asia, imports of soy oil 1909-17, p. 70-71). Sweden 
(imports and exports of soybeans and soy oil 1910-19, p. 74-
76).
 Note 2. This is the earliest document seen (April 2020) 
that gives soybean production or area statistics for Eastern 
Europe (Romania).
 America: Canada (imports of coconut, palm, and soy 
oil {combined} for the production of soap {in hectoliters} 
1915-19, p. 88-89). Cuba (various attempts have been made 
to introduce the soybean, p. 94).
 United States (area and production in 1909 {659 ha}, 
then from 1917-1920, p. 97-98). An overview of soybeans 
in the USA (p. 103, 105) states that the soybean, known 
in the USA since 1804, has become of great economic 
importance during the past few years. It is becoming 
popular mainly as a forage plant, but also for its seeds, for 
extraction of oil, and for making other products. Statistics 
have been published regularly since 1917. The census for 
1909 showed 659 hectares cultivated in soybeans. During 
the years from 1917 to 1919 the cultivated area surpassed 
60,000 ha. The three main states for soybean cultivation are 
North Carolina, Virginia, and Mississippi, which in 1919 
cultivated respectively 33,185, 12,141, and 3,238 hectares; 
this was almost 75% of the total cultivated to soybeans in the 
USA. In 1910, the seeds were used for the extraction of oil 
in the USA, and for the fi rst time the seeds were imported 
from Manchuria. In 1915, domestically grown soybean were 
used as a source of oil. This industry is developing rapidly, 
because the extraction of the oil is easily adapted to existing 
facilities that press oil from cottonseed and linseed. A table 
(p. 106) shows production of 16 vegetable oils in the USA 
from 1912 to 1917. Soybean oil production (in quintals) has 
increased from 12,537 in 1914, to 44,996 in 1916, to 190,843 
in 1917. Figures are also given for peanut oil, sesame oil, 
etc. Other tables (p. 108-10) show imports, exports, and 
reexports of soybeans and soy oil from 1910 to 1919.
 Asia: China (exports of soybeans and soy oil 1910-19, 
p. 161-62). French Indo-China (overview, esp. Cambodia 
and Tonkin, p. 187). Japan (area planted and production of 
soybeans 1877-1919, p. 190; overview, p. 191; production 
of soy oil 1909-18, p. 192; imports and exports of soybeans 
and soy oil 1910-19, p. 192-93). Korea (area planted and 
production of soybeans 1909-1918, p. 194; imports and 
exports of soybeans and soy oil 1909-11, p. 195). Formosa 
[Taiwan] (area planted and production of soybeans 1901-06, 
p. 196; imports and exports of soybeans and soy oil 1909-
17, p. 197. In 1901 10,888 ha produced 8,056,400 liters of 
soybeans. In 1904 21,960 ha produced 24,401,700 liters of 
soybeans). Note 3. This is the earliest document seen (Jan. 
2005) that gives soybean production or area statistics for 
Formosa (Taiwan; ceded to Japan in 1895 after Japan won 
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the Sino-Japanese War).
 Kwantung [Kwantung Leased Territory in Manchuria] 
(area planted and production of soybeans 1911-17, p. 198. In 
1911 14,627 ha of soybeans produced 102,112 quintals. In 
1916 29,902 ha produced 153,995 quintals of soybeans).
 Africa: Algeria (in recent years, trials have been made to 
introduce soybean culture to Algeria, p. 238). Egypt (imports 
of soy oil 1919, p. 244-47).
 Southern hemisphere–America: (Note 4. Soy is 
not mentioned at Argentina, Brazil, or any other South 
American country). Asia: Netherlands Indies. (A) In Java 
and Madura, the area planted to soybeans was 162,800 ha 
in 1916, 175,696 ha in 1917, and 157,844 ha in 1918. Gives 
imports of soy oil (1,085 quintals in 1914) and exports of 
soybeans (46 quintals in 1913) (p. 297-98). (B) In outlying 
territories, gives imports of soybeans from 1913 to 1919 (p. 
299). Africa: Southern Rhodesia (attempts have been made 
to introduce soybeans and several other oil plants from 
temperate climates, p. 317). Oceania: Soy is not mentioned 
at Australia, New Zealand, British New Guinea, former 
German New Guinea [later Papua New Guinea], or any 
other country in southern Oceania. (p. 297). Recapitulative 
tables–Imports and exports from 1910-1919. Soybeans, p. 
368-69. Peanuts, p. 370-75. Sesame seeds, p. 376-79. Palm 
fruits (Amandes de palme, from which palm oil is obtained), 
p. 392-93. Peanut oil, p. 414-17. Corn oil, p. 416-17. Sesame 
oil, p. 418-19. Soy oil, p. 420-21. Other oils covered in detail 
by this book are: Cottonseed, hempseed, linseed, rapeseed 
(colza and navette), poppy (pavot or oeilette), castor, olive, 
coconut, palm, and other–non-specifi ed. Address: 1. Doctor 
of Agronomics; 2. Doctor of Economics. Both: IIA, Rome, 
Italy.

7. Capone, Giorgio; Grinenco, Ivan; Costa, Mario. eds. 
1923. Oleaginous products and vegetable oils: Production 
and trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. XX-XXI, 140-41, 144-47, 
442-43, 480-81. No index. 24 cm. [Eng]
• Summary: In Sept. 1921 the IIA published a monograph 
on this subject in French. By popular demand, this English 
edition was published 2 years later. Contents: Introduction 
(p. VII-XXXII): General scope, general survey of the 9 
principal crops (including soya beans) plus others, fi nal 
points of consideration. Part I (p. 1-402) is an analysis by 
region, and within each region by country, countries of 
vegetable oil production and trade. Regions are Europe, 
North and Central America, South America, Asia, Africa, and 
Oceania.
 Major countries: Denmark (p. 20-23; oil production 
1916-1921, oil imports 1910-1922). France (p. 26-34). 
Germany (p. 35-40). Great Britain and Ireland (p. 41-43). 
Netherlands (p. 65-68). Norway (p. 69-70). Russia–European 
and Asiatic (p. 84-93). Sweden (p. 100-03). Canada (p. 
111-15). United States (p. 131-47). Argentina (p. 179-85; 

no soy). Brazil (p. 187-90; no soy). Ceylon (p. 218-21; no 
soy). China (p. 222-26). Dutch East Indies (Java & Madura, 
Other islands; p. 229-33). Formosa (p. 238-39; gives soybean 
production and acreage from 1900 to 1921). Japan (p. 259-
64; gives Japanese soybean production and acreage from 
1877 to 1921, and production of soya oil from 1909 to 1920. 
Japan’s leading oil produced domestically from 1895 was 
rapeseed oil). Korea (Chosen, p. 265-67). Kwantung Leased 
Territory (p. 268). Hawaii (p. 388; Hawaii produced 17 long 
tons of soybeans on 20 acres in 1909, and 10 tons on 15 
acres in 1919).
 Part II (p. 403-506) is recapitulatory tables for both soya 
beans and soya bean oil: Area and production by crop (1909-
1922), Trade by crop (1909-1921). Cottonseed (p. 410-11). 
Linseed (p. 414-15). Soya beans (p. 442-43, 480-81).
 Pages XX-XXI state: “In the absence of data from 
China, the chief grower of soya beans, it is impossible to 
make even the roughest estimate of the world’s yield of 
this product. Among the few countries of any moment as 
producers of soya beans, we may mention: Japan, where 
this crop increased rapidly between 1877 and 1887 and 
then became nearly stationary at about 500,000 long tons 
[2,240 lb per long ton] per annum, although in the last few 
years some further increase has been noticeable; Korea, 
with a continuous increase in area and yield, from 1910 
onwards, (the crop of 1920 was about 600,000 long tons); 
and United States, where from 1909 to 1921, the area under 
soya beans increased from about 1,600 to 186,000 acres 
with a production of about 70 thousand long tons. It may be 
observed that the increase of this crop during the last twenty 
years is supplemented by attempts already made and in 
progress for its introduction into countries with a favourable 
climate, especially into Africa.”
 “Exports are exclusively from China and Korea. The 
Chinese exports have increased very greatly during the last 
thirty years. Before 1890 they were insignifi cant, in 1901 
they had reached a total of more than 100 thousand tons, and 
during the decade from 1909 to 1918 they averaged about 
600 thousand tons and reached their maximum in 1919 with 
about 1 million, declining in the two following years to 600 
thousand long tons.
 “With regard to Korea although we have not a complete 
series of data for the period 1909-1918, the ever-increasing 
importance of its exports of soya beans may be emphasized; 
during the last few years these have been double the average 
of the years 1909-1911, and in 1921 they already equalled 
one third of the Chinese exports.”
 “The chief importers, in Europe are Great Britain, 
Denmark, and Holland, and, in Asia, Japan, and the Dutch 
East Indies. To these must also be added Russia-in-Asia as 
the Chinese Customs register large exports destined for the 
Russian Pacifi c ports.”
 “England, which at one time constituted the greatest 
market for the soya bean, has continually reduced its 
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imports: these were 420 thousand long tons in 1910, 76 
thousand in 1913, and about 60 thousand in the two years 
1921-1922... In the Asiatic market, represented in this 
case by Japan and the Dutch East Indies, imports have 
continuously increased especially in the last few years of the 
period under consideration.
 “The trade fi gures of soya oil (see tables on pages 480 
and 481) indicate that China is the principal exporter, having 
quadrupled its shipment during the period from 1914 to 
1919, attaining in the latter year a total of over 140 thousand 
long tons.”
 Other countries unrelated to soy (some no longer 
in existence): Europe: Esthonia [Estonia], Luxemburg 
[Luxembourg], Serb-Croat-Slovene State. North and Central 
America: British Honduras [named Belize after about 1975]. 
South America: Curaçao [Curacao; no soy], Falkland Islands, 
British Guiana, French Guiana. Asia: Aden [became part of 
independent Yemen in 1967], Andaman and Nicobar Islands, 
Bahrein Islands [Bahrain], Borneo (British Protectorates), 
Dutch East Indies, Federated Malay States, Formosa, 
French Settlements in India, Indo-China, Persia, Portuguese 
India [annexed in 1962 by India; became Union territory 
of Goa, Daman, and Diu], Protected Malay States, Russia, 
Japanese Saghalin (Karafuto), Siam [later Thailand], Straits 
Settlements [later Singapore], Timor and Cambing, Wei-Hai-
Wei [Weihai, Wei-hai, or Weihaiwei; seaport in northeast 
Shandong province, northeast China]. Oceania: Australia, 
Fiji Islands, French Settlements in Oceania, Gilbert and 
Ellice Islands, Hawaii, Island of Guam, New Caledonia, 
New Hebrides, Papua, Samoan Islands (American Samoa), 
Solomon Islands, Territory of New Guinea (Later German 
New Guinea), Tonga, Western Samoa (Formerly German 
Samoa).
 Note 1. This document gives a clear defi nition of the 
geographical region named “Oceania.”
 Note 2. A “quintal” is probably 100 kg. Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

8. Capone, Giorgio; Grinenco, Ivan. 1923. Kwantung 
(Leased Territory) (Document part). In: G. Capone & I. 
Grinenco, eds. 1923. Oleaginous Products and Vegetable 
Oils: Production and Trade. Rome, Italy: International 
Institute of Agriculture, Bureau of Statistics. 545 p. See p. 
268. [Eng]
• Summary: Area and production: Table 1, based on 
Japanese statistics, shows area and production of oil-yielding 
crops from 1911 to 1919. Soya was the leader by far in both 
categories throughout this period. Soya area increased from 
36,145 acres in 1911 to a peak of 77,024 acres in 1913, 
falling to 55,538 acres in 1919. The only other crop shown is 
groundnuts (15,832 acres in 1919).
 Soya bean production grew from 10,050 long tons in 
1911 (Note: 1 long ton = 2,240 lb) to a peak of 19,251 long 

tons in 1912, decreasing to 9,373 tons in 1919. Groundnut 
production grew from 2,457 tons in 1911 to 7,034 tons in 
1919.
 “Trade: Since 1917 the territory of Kwantung has 
formed a Customs district under the Chinese Imperial 
Customs. The fi gures showing the imports and exports of this 
territory are included in the fi gures we have furnished for 
China.” This data is based on the annual agricultural statistics 
of Japan–Statistical Report of the Department of Agriculture 
and Commerce. Address: 1. Doctor of Economics; 2. Doctor 
of Agronomics. Both: IIA, Rome, Italy.

9. Capone, Giorgio; Grinenco, Ivan. 1923. Denmark 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 20-23. [Eng]
• Summary: Crop production: During the fi rst half of 
the 19th century, the leading oil-yielding crop grown in 
Denmark was rapeseed (25,015 acres in 1837 and 38,527 
acres in 1866), followed by linseed. By 1871 linseed had 
become the leader, but in 1918 mustard seed was the leader 
(26,223 acres). Figures for hempseed also go back to 1837 
and continue to 1881, when they were lumped together with 
linseed. Since 1837 the area devoted to the cultivation of oil-
yielding plants has steadily decreased.
 Tables: (1) “Production of vegetable oils in Denmark” 
(p. 21) shows the quantity (in long tons; 1 long ton = 2,240 
lb) of material worked [oilseeds processed] and the amount 
of oil produced from 1916-1921 for 7 crops. The main oil 
produced was coconut oil from copra, followed by soya. The 
amount of soya [soybeans] processed was 101,777 tons in 
1916, dropping during the years of World War I, but rising to 
88,041 tons in 1920 and 40,488 tons in 1921 (yielding 9,392 
tons of soya oil in 1921).
 (2) “Imports: Oleaginous products” (p. 22): Imports of 
soya beans to Denmark began in 1910, with 19,696 tons, 
increasing steadily to 103,093 tons in 1915, dropping to 
zero in 1918 during World War I, then rising after the war 
to 71,394 tons in 1919 and 78,246 tons in 1922. Throughout 
this period, soya beans were Denmark’s leading oilseed 
import, followed by copra and linseed. Hempseed was 
imported every year from 1909 to 1922 (except 1918); the 
peak year was 1920 (2,398 tons).
 (3) “Imports: Vegetable oils” (p. 23): The main 
vegetable oils imported from 1909 to 1922 were coconut and 
cottonseed. Only small amounts of soya oil were imported: 
295 tons in 1910, 2,033 tons in 1919, and 2,504 tons in 1922.
 (4) “Exports: Oleaginous products and vegetable oils” 
(p. 23): Soya oil and coconut oil were the main oils exported. 
Exports of soya oil were 650 tons in 1910, 6,948 tons in 
1914, 10,101 tons in 1920, and 7,245 tons in 1922. Address: 
1. Doctor of Economics; 2. Doctor of Agronomics. Both: 
IIA, Rome, Italy.
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10. Capone, Giorgio; Grinenco, Ivan. 1923. Germany 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 35-40. [Eng]
• Summary: Crop production: Between 1878 and 1922, the 
leading oil-yielding crop grown in Germany was “rapeseed 
and navette” (443,314 acres in 1878 decreasing to 80,938 
in 1913, rising dramatically during World War I to a peak of 
306,151 acres in 1919, then falling to 104,295 acres in 1922). 
The second leading oil-yielding crop was linseed, whose 
acreage decreased from 330,879 acres in 1878 to 114,580 
(linseed + hemp) in 1922. Hemp production, which was 
52,387 in 1878, decreased steadily. Soybeans are not listed 
among the major crops cultivated in Germany.
 Production of vegetable oils: A table (p. 36) shows the 
quantity (in long tons; 1 long ton = 2,240 lb) of vegetables 
oils produced from 1908-1913 for 9 crops. The main oil 
produced was linseed oil (175,138 tons in 1913), followed 
by copra (coconut; 119,359 tons in 1913) and palm kernel 
oil (104,435 tons in 1913). The category “Soya oil, castor 
oil, etc.” was small, rising from 2,611 tons in 1909 to 
18,543 tons in 1913. During World War I (1913-1919) total 
production of oil in Germany dropped from 581,000 tons in 
1913 to only 21,000 tons in 1916, rising to 90,000 tons in 
1919.
 Imports of oleaginous products: On tables showing 
imports and exports of oilseeds to and from Germany (1909-
1922), soya is not shown except in a footnote to imports, 
along with mowra, shea nuts, and castor seed. The main 
oilseeds imported in 1909 were linseed (429,964 tons), palm 
nuts and kernels (226,807 tons), and rapeseed (146,313 tons). 
Hempseed and sesamum seed were also imported. Exports 
of oilseeds were small, the main one being linseed, and 
including hempseed, mustardseed, and German sesamum.
 Imports of vegetable oils: The main vegetable oils 
imported in 1909 were cottonseed and palm & palm kernel. 
Soya is listed only under other oils. The main vegetable oils 
imported in 1921-22 were linseed (34,382 tons), and coconut 
(29,883 tons).
 Exports of vegetable oils: In 1909 the main export was 
palm and palm kernel oil. These exports steadily decreased, 
until by 1921-11 they were negligible. Address: 1. Doctor 
of Economics; 2. Doctor of Agronomics. Both: IIA, Rome, 
Italy.

11. Capone, Giorgio; Grinenco, Ivan. 1923. Great Britain and 
Ireland (Document part). In: G. Capone & I. Grinenco, eds. 
1923. Oleaginous Products and Vegetable Oils: Production 
and Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 41-43. [Eng]
• Summary: Crop production: British government statistics 
contain data about only rape and fl ax. Rape is cultivated 

mostly in Great Britain and fl ax mostly in Ireland. Flax 
acreage grew when cottonseed was in short supply (1864, 
1917-18), and fell when it was abundant (1898). Note: 
Ireland was part of Great Britain until gaining independence 
between Jan. 1919 and Dec. 1922. For all soy statistics in 
this book, Great Britain and Ireland are treated as one nation. 
Thus, no soy-related statistics are given for Ireland alone.
 Imports of oleaginous products [oilseeds, in long tons; 
1 long ton = 2,240 lb]: In 1909 the main oilseeds imported 
by Britain were cottonseed (600,377 tons) and linseed 
(315,229 tons). Before 1910, soya beans were included in 
“other unspecifi ed seeds.” The fi rst separate statistics for 
soya bean imports are for 1910 when a record 421,531 tons 
were imported. This decreased to 222,157 tons in 1911, then 
180,760 tons in 1912, dropping to 76,452 tons in 1913, rising 
briefl y to 170,910 tons in 1915, falling to zero in 1918 during 
the German blockade of World War I, and fi nally leveling out 
at 59,537 tons in 1922.
 During this period, small amounts of soya beans were 
re-exported: The peak years were 8,264 tons in 1910, then 
9,392 tons in 1914 and 7,723 tons in 1920.
 Imports of vegetable oils: The main vegetable oils 
imported in 1909 were palm oil (91,064 tons), coconut oil 
(33,975 tons), linseed oil (21,621 tons), and cottonseed oil. 
Prior to 1917, statistics on imports of soya oil were included 
in “other unspecifi ed oils.” Imports of soya oil rose from 
3,502 tons in 1917 to 29,683 tons in 1919, falling to 20,357 
tons in 1922.
 Exports of vegetable oils and oilseeds: Exports of soya 
oil began in 1911 with 20,486 tons, decreasing to 17,327 tons 
in 1912, and 9,3,90 tons in 1913. In 1922 soya oil exports 
were 8,106 tons and re-exports were 183 tons. Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

12. Capone, Giorgio; Grinenco, Ivan. 1923. Russia–
European and Asiatic (Document part). In: G. Capone & I. 
Grinenco, eds. 1923. Oleaginous Products and Vegetable 
Oils: Production and Trade. Rome, Italy: International 
Institute of Agriculture, Bureau of Statistics. 545 p. See p. 
84, 90-93. [Eng]
• Summary: Crop production: Table 1 (p. 84) shows 
the cultivated area under oil-yielding crops in European 
Russia from 1901 to 1920. In the period 1901-1910 by far 
the leading crop is linseed (3,673,344 acres) followed by 
hempseed (1,777,752 acres). Statistics for a third crop are 
fi rst given in 1911: Sunfl ower–1,960,753 acres. By 1916 
(exclusive of Poland and the Governments of Grodno, 
Kholm and Courland) the leading crop is still linseed 
(3,594,875 acres), followed by sunfl ower (2,656,411), 
hempseed (1,286,578), mustardseed (115,929), plus small 
amounts of rapeseed, poppyseed, and other.
 Table 2 (p. 84) shows the distribution of oil-yielding 
crops in the various regions (Russia proper, Northern 
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Caucasus, Crimea, Ukraina [Ukraine]) in 1920. Linseed 
is grown mostly in Russia proper (52%) and Ukraina 
(45%). Hempseed is grown mostly (74%) in Russia proper. 
Sunfl ower is grown mostly in Ukraina (42%).
 Table 3 (p. 85) shows the cultivated area under oil-
yielding crops in Asiatic Russia from 1906 to 1916. In 
the period 1906-1910 by far the leading crop is cotton 
(800,344 acres) followed by linseed (292,876 acres) and 
hemp (165,617 acres). By 1915 cotton had increased its lead 
(1,270,308 acres), followed by linseed, hemp, and sunfl ower.
 Production of vegetable oils: The sunfl ower is by far the 
most important of the oil-yielding plants in Russia, providing 
178,000 tons of oil in 1913, or about 43% of all the vegetable 
oils extracted from Russian oilseeds. Other important oils 
produced in Russia are linseed oil (76,000 tons), cottonseed 
oil (48,000 tons), hempseed oil (40,000 tons), and coconut 
oil (40,000 tons). Note: Weights are expressed in long tons; 1 
long ton = 2,240 lb.
 Imports and exports of oleaginous products: The main 
import by far during the period 1909-1915 was copra. The 
main export was linseed, followed by sunfl ower and poppy 
seed, then rapeseed.
 Imports and exports of vegetable oils: The main 
vegetable oils imported from 1909 to 1915 were olive oil, 
palm oil, and soya oil. Soya oil was imported each year 
from 1909 to 1915; the amounts were 3,527 tons in 1909, 
increasing to a peak of 5,608 tons in 1914. Small amounts of 
hempseed oil (195 tons in 1909 rising to 228 tons in 1915) 
were also exported. Almost all Russian trade stopped in 1916 
and 1917–during World War I and the Russian Revolution. 
Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

13. Capone, Giorgio; Grinenco, Ivan. 1923. Netherlands 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 65-68. [Eng]
• Summary: Crop production: Tables (p. 65-66) show the 
cultivated area and production (in long tons; 1 long ton 
= 2,240 lb) of oil-yielding crops in the Netherlands from 
1851 to 1922. The main crops in 1851-60 were winter rape 
(70,816 acres) and linseed (37,042 acres) plus small amounts 
of hemp (3,870 acres). By 1871-80 linseed had become the 
leading crop (45,789 acres), and it continued to be the leader 
up to 1922, though total acreage in oil-yielding crops steadily 
decreased. Starting in 1871 the acreage under spring rape, 
spring navette (relate to rape-seed), poppy, and mustard is 
also given. Small amounts of German sesamum were also 
grown. Flax was cultivated as much for the seed (oil) as for 
the fi ber.
 Imports of oleaginous products: In 1909 the main 
products imported were copra (60,963 long tons), palm 
kernels (39,084 tons), and rapeseed (31,941 tons). Imports 

of soya beans were fi rst recorded in 1911, when 26,002 tons 
were imported, increasing to a record 42,373 tons in 1912, 
then steadily decreasing to 27,119 tons in 1913, then 16,290 
tons in 1915, then 3,891 tons in 1917, and zero in 1918.
 Exports of oleaginous products: These were surprisingly 
large, suggesting that they were probably re-exports. Soya 
beans were exported from 1911 (11,805 tons) to 1915 (127 
tons), with small amounts being exported in 1920-22.
 Imports of vegetable oils: In 1909 the main vegetable 
oils imported were palm oil (26,872 tons), cottonseed oil 
(14,841 tons), and coconut oil (12,185 tons). Imports of 
soya oil were fi rst recorded in 1911, when 6,240 tons were 
imported. This amount increased steadily (except during the 
war years of 1917-18), reaching 30,458 tons in 1922–when 
soya oil was by far the leading vegetable oil imported into 
the Netherlands.
 Exports of vegetable oils: Exports of soya oil began in 
1911 with 29 tons, then steadily increased reaching a peak of 
20,173 tons in 1921. In 1922 the leading oils exported were 
coconut (81,900 tons) and linseed (70,500 tons). Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

14. Capone, Giorgio; Grinenco, Ivan. 1923. Norway 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 69-70. [Eng]
• Summary: Production: There is no signifi cant production 
of oil-yielding crops in Norway. Imports of oleaginous 
products: In 1909 the main product imported was linseed 
(9,641 long tons; 1 long ton = 2,240 lb), followed by small 
amounts of copra (656 tons) and rapeseed (489 tons). 
Imports of soya beans were recorded for only two years: 794 
tons in 1910, and 542 tons in 1911.
 Imports of vegetable oils: Norway imports signifi cant 
amounts of vegetable oils, though there is no record of soya 
oil having been imported from 1909 to 1922. In 1909 the 
main oils imported were cottonseed (4,994 tons), coconut 
(1,110 tons), and olive (1,108 tons). In 1922 the main oils 
imported were coconut (5,580 tons), cottonseed (3,907 tons), 
groundnut (3,503 tons), and olive (1,977 tons). Imports of 
cottonseed oil roughly doubled from 1915 to 1917. Small 
amounts of hempseed oil (peak of 17 tons in 1919) were also 
imported.
 Exports of (in long tons) oleaginous products (only 
linseed) and vegetable oils from 1909 to 1921. All these 
exports are very small and erratic. Soy is not mentioned. 
Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

15. Capone, Giorgio; Grinenco, Ivan. 1923. Sweden 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
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Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 100-03. [Eng]
• Summary: Production of oil-yielding plants: Swedish 
statistics only contain data for linseed and hemp, lumped 
together under one fi gure. In 1866-70 Sweden produced 
5,147 tons of linseed and hempseed on 39,612 acres. These 
fi gures declined steadily to 416 tons in 1920 on 6,726 acres.
 Production of vegetable oils: Aggregate production of 
linseed oil and rapeseed oil grew from 4,126 long tons (1 
long ton = 2,240 lb) in 1896-1900 to 9,486 tons in 1916, fell 
to almost zero in 1917 and 1918, then grew back to 9,043 
tons in 1920.
 Imports of oleaginous products: The main product 
imported from 1909 to 1922 was linseed, which increased 
from 16,772 tons in 1910 to 26,048 tons in 1922. Records for 
imports of soya beans are given for only 3 years: 25 tons in 
1909, 24 tons in 1910, and 24 tons in 1911. Hempseed was 
also imported (peak of 113 tons in 1912).
 Imports of vegetable oils: Sweden imports signifi cant 
amounts of vegetable oils. In 1909 the main oils imported 
were coconut (3,606 tons), maize (2,850 tons), cottonseed 
(2,095 tons), and sesamum [sesame] (1,054 tons). Imports of 
soya oil increased steadily from 3,262 tons in 1912 to 8,659 
tons in 1915, dropping to almost zero during 1917 and 1918, 
jumping to 13,626 tons in 1919, then falling to 2,958 tons 
in 1921–though it was the leading vegetable oil imported to 
Sweden that year, followed by groundnut oil (1,650 tons) and 
cottonseed oil (1,053 tons).
 Exports of vegetable oils were small. Soya oil was 
exported in the following years: 301 tons in 1915, 158 tons 
in 1916, 2,100 tons in 1920, and 119 tons in 1921. Address: 
1. Doctor of Economics; 2. Doctor of Agronomics. Both: 
IIA, Rome, Italy.

16. Capone, Giorgio; Grinenco, Ivan. 1923. Canada 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 111-15. [Eng]
• Summary: Crop production: Canada collects data on 
only one oil-yielding crop, fl ax. Before World War I it was 
cultivated only for its seed and oil, but during and shortly 
after the war (1915-1921), it was also grown for the fi ber 
contained in its seed. All “tons” refer to long tons (1 long ton 
= 2,240 lb). Production of linseed for oil in Canada increased 
from 2,717 long tons in 1880, to 4,305 tons in 1900, to 
106,000 tons on 572,326 acres in 1910, to a record 653,241 
tons on 2,021,900 acres in 1912. In 1922 some 125,212 tons 
were grown on 565,479 acres. In 1922 the great majority 
of fl ax in Canada was grown in Saskatchewan (82.4% of 
the total). Manitoba (11.8%) and Alberta (3.9%) also grew 
signifi cant amounts. In 1922 Saskatchewan began to grow 
signifi cant amounts of sunfl owers.
 Imports of oleaginous products: During the period 1909-

1922, from 2.9 million to 4.4 million in-tact coconuts were 
imported each year. Imports of desiccated coconuts (copra) 
grew from 108 tons in 1909 to 1,320 tons in 1921.
 Exports of oleaginous products: The only product 
exported was linseed, which increased from 49,941 tons in 
1909-10, to a record 516,183 tons in 1913-14, decreasing to 
90,781 tons in 1921-22.
 Imports of vegetable oils: In 1909-10 the leading 
vegetable oils imported were cottonseed oil (8,797 tons), 
castor oil (2,042 tons), and palm oil (1,279 tons). In 1921-
22 the leading vegetable oils imported were cottonseed 
oil (20,651 tons) and palm oil (5,567 tons, including shea 
butter). Small amounts of coconut oil (included in the fi gure 
is soya bean oil for the manufacture of soap) were imported 
from 1913 (122 tons) to 1921 (263 tons). A small quantity of 
sesamum oil was among the unspecifi ed oils imported.
 Exports of vegetable oils: The only oil exported was 
negligible–40 tons of linseed oil in 1921-22. Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

17. Capone, Giorgio; Grinenco, Ivan. 1923. United States 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 131-35, 140-41, 144-47. 
[Eng]
• Summary: Crop production: Tables (p. 131-32) show the 
area under and production of oil-yielding crops in the USA 
from 1849 to 1922. In 1849 and 1859 census data, only 
linseed production data was recorded: 14,050 long tons 
(1 long ton = 2,240 lb) in 1849 and 14,175 tons in 1859. 
Though small amounts of fl ax were grown for fi ber (to make 
linen) prior to 1900, the plant has always been cultivated 
mainly for its seed–linseed. But starting in 1869-72 we see 
that cottonseed was by far the leading U.S. oil-yielding crop, 
with 1,176,465 tons produced, compared to only 43,250 tons 
for linseed. The earliest cottonseed oil press was established 
in 1834, but the process was not widely adopted in the U.S. 
before 1870. Cottonseed remained king; in 1922 more than 
ten times as much cottonseed was produced as linseed–the 
second largest oil crop. Production of hemp (Cannabis) is 
fi rst shown in 1889 with 24,881 acres that year, decreasing to 
7,647 acres in 1909; the plant was grown exclusively for its 
fi ber, and mainly in Kentucky. The decrease in cultivation is 
due mainly to the increased use of jute. Likewise, production 
of groundnuts (peanuts) is fi rst shown in 1889, with 35,236 
tons grown on 203,946 acres that year, rising to 190,663 
tons in 1909. In 1917 groundnuts passed linseed to become 
America’s second largest oil-yielding crop.
 Production of soya beans is fi rst shown in 1917, when 
57,007 tons were produced on 154,000 acres. Production and 
acreage remained approximately constant until 1920, then 
rose to 70,291 tons on 186,000 acres in 1921.
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 Pages 140-41 note of the USA: “Although known in the 
United States as far back as 1804, it was not until a few years 
ago that this plant became any of great economic importance. 
Soya made its appearance in the fi rst place as a fodder-plant, 
then, be it due to either the demand for beans for sowing 
purposes or for oil-extraction and for the manufacture of 
other products, the extension of soya cultivation received a 
strong impulse.
 “Statistical data concerning this crop have been 
published regularly since 1917. The census report for 1909 
gives the cultivated area under soya in that year as 1,629 
acres; during the years from 1917 to 1921, the land devoted 
to soya cultivation for the production of beans covered more 
than 160,000 acres.
 The most important growing centres for this crop are 
the three States of North Carolina, Virginia, and Mississippi, 
where is there cultivated, altogether, nearly 75% of the total 
area of land under this crop in the United States.
 “In 1910, soya beans imported from Manchuria 
were utilized for the extraction of oil in the United States 
for the fi rst time. In 1915, home grown beans, too, were 
used. This industry developed rapidly owing to the fact 
that the machinery plant already in use for the extraction 
of cottonseed and linseed oils, were easily adapted for 
compressing soya beans. But, since 1919, the production of 
soya oil has lost the importance it held during the war.”
 Production of Vegetable Oils in the United States: A 
table (p. 144) shows that in 1912, America’s leading oils 
(made from home-grown or imported seeds) were cottonseed 
oil (crude; 640,763 tons), linseed oil (162,769 tons), corn 
oil (32,512 tons), and coconut oil (14,164 tons). Figures for 
soya oil were fi rst recorded in 1914 (1,234 tons), increasing 
to 4,428 tons in 1916, then 18,782 tons in 1917, and 35,650 
tons in 1918. No statistics for soya oil are given for the 
years 1919 to 1921. In 1918 soya oil was the fi fth largest oil 
produced in the USA, after cottonseed, linseed, coconut (in 
1899 in Florida 48,664 coconut palms were growing), maize 
and groundnut oils. Other interesting oils shown in this table 
include: Palm oil (peak of 3,848 tons produced in 1916). 
Mustard oil (5709 tons in 1918). Olive oil (652 tons in 1916; 
Olive culture is concentrated almost entirely in California; 
the olive planted in 1769 in San Diego was fi rst utilized for 
oil at Santa Barbara in 1872). Coquito (from the palm tree 
Jubaea spectabilis; 358 tons in 1916). Grapeseed oil (336 
tons in 1916). Sesamum oil (136 tons in 1917). Rapeseed oil 
(552 tons in 1919). Sheanut [Shea-nut oil, more commonly 
called shea butter from the tropical shea tree Butyrospermum 
parkii] (1,774 tons in 1916). Sunfl ower oil (2 tons in 1917).
 A table (p. 145) titled “Total production of fats and oils 
in the United States, shows that during the period 1912 to 
1921 vegetable oils comprised approximately 34-42% of the 
fats and oils produced in the USA. Animal fats and butter 
were the two main fats. Production of animal fats (incl. 
lard) increased by 69% during this period, while production 

of butter decreased by 31%. Total production remained 
unchanged at about 2,189,463 tons.
 Imports of vegetable oils into the USA: A table (p. 146) 
shows that in 1909 the main oils imported were palm and 
palm kernel oil (31,034 tons), coconut oil (19,505 tons), 
and olive oil (13,733 tons). Statistics for soya oil imports 
were fi rst recorded in 1911, when 5,039 tons were imported, 
increasing to 11,142 tons in 1912, then rising dramatically 
to 64,911 tons in 1916 (when it became America’s largest 
imported oil), 118,263 tons in 1917, and a record 149,983 
tons in 1918. Thereafter imports of soya oil fell to 87,409 
tons in 1919, and only 7,715 tons in 1921. Imports of wood 
oil increased from 1911 to 1922.
 Exports of oleaginous products: In 1909 the U.S. 
exported 19,315 tons of cottonseed, 2,643 tons of 
groundnuts, and 1,598 tons of linseed. In 1922 groundnuts 
were the leading export (5,635 tons), followed by cottonseed 
(1,624 tons) and linseed (60 tons). No soya bean exports are 
shown from 1909 to 1922.
 Exports of vegetable oils: In 1909 the U.S. exported 
huge amounts of cottonseed oil (152,382 tons), followed by 
corn oil (9465 tons) and linseed oil (891 tons). Statistics for 
soya oil exports were fi rst recorded in 1919, when 12,372 
tons were exported during the last half of the year. This 
fi gure increased to 19,424 tons in 1920, but had dropped to 
1,097 tons by 1922.
 Soya oil was also re-exported (this is, imported then 
exported): Re-exports rose from 20 tons in 1911 to 1,775 
tons in 1917, to a peak of 7,961 tons in 1919, falling to only 
228 tons in 1921.
 Note: In 1912, cottonseed oil was by far the leading 
vegetable oil consumed in the USA at 481,876 long tons; this 
was 22.3 times as much as consumption of olive oil. Address: 
1. Doctor of Economics; 2. Doctor of Agronomics. Both: 
IIA, Rome, Italy.

18. Capone, Giorgio; Grinenco, Ivan. 1923. France 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 26-34. [Eng]
• Summary: Production: Page 27 shows production of 
oil-yielding crops in France from 1840 to 1922. In 1840 
statistics were kept on only 3 crops. The leader was rapeseed 
(146,506 long tons; 1 long ton = 2,240 lb), followed by 
hempseed (78,344 tons), then linseed (51,889 tons). Statistics 
on navette (related to rape or rape-seed) and poppy seed were 
fi rst recorded in 1862, and statistics on olives and walnuts 
in 1882. Production of all these crops decreased during 
the 1900s as France relied increasingly on imports from 
its colonies. In 1913 (just before World War I) the leading 
oilseeds produced in France were olives (81,230 tons), 
walnuts (48,714 tons), and rapeseed (31,743 tons). Note: 
This is the earliest document seen that mentions navette.



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   24

© Copyright Soyinfo Center 2021

 Imports of oleaginous products: A table (p. 32) shows 
the quantity (in long tons) of imports. Soya beans and Niger 
seeds are grouped under “Other unspecifi ed products.” 
In 1909 the leading products imported were groundnuts 
(unshelled, 215,745 tons), groundnuts (shelled, 157,610 
tons), and copra (128,985 tons). Hempseed was also 
imported (7,142 tons), and in 1910 mowrah, sesamum, and 
palm kernels were imported. In 1922 the leading products 
imported were groundnuts (unshelled, 236,076 tons), 
groundnuts (shelled, 213,996 tons), linseed (132,189 tons), 
and copra (111,695 tons).
 Imports of vegetable oils: The main oils imported are 
olive oil and palm oil. Statistics for soya oil are fi rst given 
for the year 1910, when 670 tons (including some maize 
oil) were imported. This fi gure reached a peak of 8,133 tons 
in 1920, dropping to 1,749 tons in 1922. Other unspecifi ed 
oils imported include mowrah or mowrahseed oil and palm 
kernels oil. Address: 1. Doctor of Economics; 2. Doctor of 
Agronomics. Both: IIA, Rome, Italy.

19. Capone, Giorgio; Grinenco, Ivan. 1923. Ceylon 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 218-21. [Eng]
• Summary: Crop production: Statistical data are available 
for only two oil-yielding crops from Ceylon: Cotton and 
coconut. The area planted to cottonseed decreased from 651 
acres in 1909 to 100 acres in 1922. The coconut has long 
been known on the island, but in 1841 systematic planting by 
Europeans began and by 1860 the area devoted to coconut 
had already reached 247,000 acres. Acreage reached 885,000 
acres by 1901-05 (average), then peaked at 1,034,025 acres 
in 1912. Exports of coconuts and coconut products (dried 
nuts, copra, and coconut oil) from Ceylon has grown steadily 
from 1850 to 1910, and except for the years during World 
War I, from 1910 to 1922.
 Ceylon imports small amounts of cottonseed and 
sesamum [seed], and even smaller amounts of castor oil, 
linseed oil, and olive oil.
 Neither soybeans not soy oil are mentioned in 
connection with Ceylon. Address: 1. Doctor of Economics; 
2. Doctor of Agronomics. Both: IIA, Rome, Italy.

20. Capone, Giorgio; Grinenco, Ivan. 1923. China 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 222-26. [Eng]
• Summary: Production of oil-yielding crops: “China may be 
reckoned among the richest countries for oil yielding crops 
both from the point of view of various kinds of cultivation 
and also of the extent of the area cultivated. Unfortunately 
complete fi gures on the area and production of the principal 

crops are not available. The Statistical Year Books of the 
Chinese Republic, published in Chinese, contain data on 
cotton, linseed, hemp, rapeseed, groundnuts, soya, etc., but 
they are partial fi gures obtained each year for a variable 
number of provinces, so that the areas and the totals of 
production differ enormously from year to year. For this 
reason, it does not seem exactly the right course to reproduce 
these fi gures.”
 “Soya beans–A Japanese [sic, Chinese?] publication 
Tung Hsi Tung Wen Hui, gives data an area and yield for 
all provinces and districts of China. These data, as reported 
by the Bulletin No. 70, Series 1st, prepared for Circulation 
abroad by the Government Bureau of Economic Information 
of the Republic of China, are as follows: area: 11, 221,432 
acres; total soya bean yield: 2,998,430 long tons (1 long ton 
= 2,240 lb). The year to which these fi gures are relative is not 
recorded.”
 Production of vegetable oils: Hempseed oil: 105,868 
long tons in 1914. Rapeseed oil: 119,426 tons in 1914. 
Groundnut oil: 70,065 tons in 1914. Wood oil: 39,076 tons 
in 1914. Cottonseed oil: 23,382 tons in 1916. Unspecifi ed 
vegetable oils: 114,517 tons in 1916.
 Imports of oleaginous products: The only product 
imported is groundnuts. The amount increased from 7,517 
tons in 1910 to a peak of 41,737 tons in 1918, then dropped 
to 10,194 tons in 1921.
 Exports of oleaginous products: The leading product 
exported by far is “soya” [probably soybeans], which 
increased from 650,064 tons in 1910, to 985,761 tons in 
1919, then dropped to 682,041 tons in 1921. Other major 
imports in 1921 are: Sesamum (88,093 tons), shelled 
groundnuts (68,374 tons), rapeseed (61,711 tons), and 
cottonseed (31,848 tons).
 Exports of vegetable oils: The leading vegetable oil 
exported is soya bean oil, which increased from 33,954 tons 
in 1910, to 140,517 tons in 1919, then dropped to 68,327 
tons in 1921. The two other major oils exported in 1921 
were groundnut oil (27,469 tons) and wood oil (24,963 tons). 
Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

21. Capone, Giorgio; Grinenco, Ivan. 1923. Dutch East 
Indies (Document part). In: G. Capone & I. Grinenco, eds. 
1923. Oleaginous Products and Vegetable Oils: Production 
and Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 229-34. [Eng]
• Summary: A. Java and Madura. The principal oil-yielding 
crops of Java and Madura are the coconut, the oil-palm, 
groundnuts, sesamum, soya, castoroil and kapok. A table (p. 
229, extracted from the Annuaire Statistique du Royaume 
des Pays-Bas, Les Colonies) shows the cultivated area for 
3 of these crops from 1916 to 1920 or 1921. In 1920 some 
499,381 acres of groundnuts and 401,342 acres of soya 
were cultivated. In 1921 some 16,556 acres of cotton were 
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cultivated. Acreage in Java and Madura planted to soybeans 
was 402,294 in 1916, rising to 434,162 in 1917, decreasing 
to 390,048 in 1918, and 391,579 in 1919.
 A table (p. 230) showing area and production of oil-
yielding crops in 1917 indicates that coconut is the leading 
oil-yielding crop (362,000 tons of copra from native 
production and 3,300 tons from European production), 
followed by groundnuts (173,738 tons), soya (128,369 tons), 
kapok seed (47,265 tons), castor oil plant (11,131 tons), and 
sesamum (3,954 tons) (all the above are native cultivation 
unless otherwise indicated).
 Imports of oleaginous products: The main such product 
imported is soya beans, which was 49,696 tons in 1913, 
decreased during World War I, then rose to 92,245 tons in 
1922. Only small amounts of vegetable oils are imported, 
the leading one being linseed oil (about 1,000 tons imported 
each year).
 Exports of oleaginous products: The main product 
exported is copra, followed by kapok seed. Soya beans were 
exported during the war, reaching a peak of 4,005 tons in 
1916.
 Exports of vegetable oils: The leader is coconut oil, 
which reached a peak of 70,078 tons in 1919. Small amounts 
of groundnut oil and castor oil are also exported. No soya oil 
is exported.
 B. Other islands. Production data exist only for coconut 
(apparently the main crop), oil-palm, and cotton. Since 1910 
the oil palm has been widely grown in Sumatra.
 Imports of oleaginous products: The main such products 
imported are coconuts (1,138,373 nuts in 1915) and soya 
beans, which was 2,900 tons in 1913, increasing to 4,918 
tons in 1921. Only small amounts of vegetable oils are 
imported, the leading one being coconut oil (3,698 tons 
in 1921). Address: 1. Doctor of Economics; 2. Doctor of 
Agronomics. Both: IIA, Rome, Italy.

22. Capone, Giorgio; Grinenco, Ivan. 1923. Formosa 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 238-39. [Eng]
• Summary: Area and production: A table (p. 238) of 
Japanese statistics shows that the soya bean was the leader 
of 4 oil-yielding crop produced in Formosa (Taiwan) from 
1900 (6,427 tons grown on 27,239 acres) to 1918 (18,414 
tons grown on 86,306 acres). Note: 1 long ton = 2,240 lb. In 
1919 groundnuts became the leader and held an increasing 
lead to 1921. Small amounts of sesamum and rapeseed were 
also produced.
 Production of vegetable oils: In 1917 groundnut was the 
leader (1,552 tons), followed by sesamum oil (589 tons) and 
other (193 tons).
 Imports of oleaginous products: The main such product 
imported was soya beans, which increased from 1,588 tons 

in 1909 to 10,421 tons in 1920. Also in 1920, 337 tons of 
groundnuts and 262 tons of sesamum were imported.
 Imports of vegetable oils: These were small but 
increasing. In 1920 the main oils imported were wood oil, tea 
oil, soya beans oil, and rapeseed oil.
 Exports of oleaginous products: In 1909 the leader 
had been sesamum [sesame seeds; 827 tons], followed by 
groundnuts (123 tons, including a small quantity of soya 
beans). Small amounts of groundnut oil and sesamum were 
also exported.
 Sources of statistics. Production: The Statistical 
Summary of Taiwan (1912), The 35th Statistical Report of 
the Department of Agriculture and Commerce of Japan, and 
Taiwan Nôji-hô, No 178, Sept. 1921, and No. 191, Oct. 1922. 
Trade: Returns of the Trade of Taiwan (Formosa) for the 25 
years from 1896 to 1920. Address: 1. Doctor of Economics; 
2. Doctor of Agronomics. Both: IIA, Rome, Italy.

23. Capone, Giorgio; Grinenco, Ivan. 1923. Japan 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 259-64. [Eng]
• Summary: Production: Table 1 shows cultivated area under 
oil-yielding crops from 1877 to 1922. In 1877 soya was the 
only crop whose acreage was recorded (461,298 acres). In 
1887 soya was still the acreage leader (1,142,788 acres), 
followed by rapeseed (409,986 acres), cotton (241,241 
acres), hemp (36,367 acres), and linseed (62 acres). Acreage 
for groundnuts was fi rst reported in 1905-07 (14,130 acres). 
Soya remained by far the acreage leader throughout this 
period. The fi gures for 1921 are: Soya 1,1260,384 acres, 
rapeseed 262,561 acres, linseed 76,421 acres, groundnuts 
27,370 acres, hemp 25,560 acres, and cotton 5,667 acres.
 Table 2 shows production of oil-yielding crops from 
1877 to 1922. Again, soya was the leader throughout this 
period, with soybean production increasing from 240,618 
long tons in 1887 (Note: 1 long ton = 2,240 lb) to a peak of 
545,869 tons on 1920. In 1921 Japanese oilseed production 
was: Soybeans 544,735 tons, rapeseed 95,135 tons, unshelled 
groundnuts 16,555 tons, linseed 15842 tons, cottonseed 
2,207 tons. Note that no production fi gures are given for 
hempseed.
 Concerning individual crops: “Soya.–The cultivation 
of this plant has been carried on extensively since early 
times and continued to develop during the decade 1877-87; 
it attained its maximum extension [acreage] in 1908-1912, 
while in the following years it shows a tendency toward 
shrinkage, while remaining much the most important oil-
yielding crop in the country. It is to be noticed, however, 
that soya is used as a food of the people as well as for 
oil production. The principal producing districts are in 
the department of Hokkaido, Ibaraki, Saitama, Iwate, 
Niigata, Nagasaki and Kumamoto.” Rapeseed, introduced 
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to Japan centuries ago, was more fully developed after 
1600 A.D. Acreage has steadily decreased since 1887, 
as has production, though to a lesser degree. Linseed 
was introduced to Japan from America in 1874 as an 
experimental crop. Groundnuts were exported from Japan for 
the fi rst time in 1890 (about 83 tons), and cultivation of the 
crop has steadily increased. Hemp has been cultivated since 
a very early date, mostly for its fi bre. There are no data on 
production of the seed.
 Production of vegetable oils in Japan: Since 1895, 
rapeseed oil has been the leading vegetable oil produced 
in Japan. Production was 38,711 long tons in 1895-97, 
decreasing to 28,213 tons in 1920. Figures for soya oil 
production are fi rst given for the year 1909 (4,416 tons); 
the amount produced has increased steadily until by 1920 it 
was the second leading oil produced in Japan (26,436 tons). 
Other leading oils in 1920 are: Groundnut oil 22,779 tons, 
cottonseed oil 4,335 tons, sesamum oil 4,317 tons, coconut 
oil 2,445 tons, linseed oil 1,801 tons, and wood oil 728 tons.
 Imports of oleaginous products: Soya beans have been 
by far the leading import from 1909 (213,960 tons) to 
1922 (303,250 tons). Other imports in 1922 are: Rapeseed 
(including mustard seed) 45,558 tons, cottonseed 17,798 
tons, sesamum seed 14,770 tons, groundnuts 12,982 tons, 
hempseed 7,617 tons, copra 4,978 tons, and linseed 3,475 
tons.
 Imports of vegetable oils: Only small amounts of 
vegetable oils are imported, but the leading one for most of 
this period was soya oil (4,072 tons in 1912 and 5,346 tons 
in 1921). Next most important was coconut oil, followed by 
castor oil and linseed oil.
 Exports of oleaginous products: The leading export in 
1909 was groundnuts (2,976 tons). The leaders in 1922 were 
rapeseed (2,889 tons), soya (1,994 tons), groundnuts (494 
tons), and linseed (351 tons).
 Exports of vegetable oils: The leader for most of this 
period has been rapeseed oil, with soya oil a close second. 
In 1909 4,077 tons of rapeseed oil were exported. Soya oil 
fi rst passed rapeseed in 1911, with 3,819 tons. The leaders 
in 1922 were: Soya oil 5,911 tons, rapeseed oil 924 tons, 
cottonseed oil 138 tons, and linseed oil 108 tons. Address: 1. 
Doctor of Economics; 2. Doctor of Agronomics. Both: IIA, 
Rome, Italy.

24. Capone, Giorgio; Grinenco, Ivan. 1923. Korea (Chosen) 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 265-67. [Eng]
• Summary: Area and production: Table 1 (p. 265) shows 
Japanese statistics for area and production of oil-yielding 
crops in Korea (Chosen) from 1909 to 1922. Soya was the 
leader by far in both categories throughout this period. Soya 
area increased from 686,409 acres in 1909 to 1,858,971 

acres in 1919. The crop with the next largest area was 
cotton followed by hemp (which had 40,407 acres in 1909, 
increasing to 69,731 acres in 1921), then sesamum.
 Soybean production grew from 195,967 long tons in 
1909 (Note: 1 long ton = 2,240 lb) to 612,459 tons in 1920. 
The crop with the second largest tonnage was cottonseed 
(44,807 tons in 1920), followed by sesamum (4,000 tons 
in 1920). Perilla ocymoides is cultivated in almost all the 
provinces of Korea, where it is used for the manufacture of 
oil. In 1920 about 35,000 acres were devoted to this crop. 
About half of the seed produced is exported to Japan.
 Imports of oleaginous products and vegetable oils: 
Small amounts of sesamum seed (2,772 tons in 1922) and 
groundnuts (1,063 tons in 1922) are imported. Smaller 
amounts of vegetable oils are imported. Imports in 1922 
were: Soya bean oil 500 tons, rapeseed oil 391 tons, and 
linseed oil 155 tons.
 Exports of oleaginous products: The main product 
exported by far is soya beans. In 1909 some 90,108 tons of 
soya beans were exported. Exports of this crop apparently 
ceased from 1912 to 1917 (during World War I), then rose 
from 122,471 tons in 1918 to a peak of 225,417 tons in 
1921. The second largest export was cottonseed (2,602 tons 
in 1922), followed by very small amounts of sesamum. 
Address: 1. Doctor of Economics; 2. Doctor of Agronomics. 
Both: IIA, Rome, Italy.

25. Capone, Giorgio; Grinenco, Ivan. 1923. Oceania 
(Document part). In: G. Capone & I. Grinenco, eds. 1923. 
Oleaginous Products and Vegetable Oils: Production and 
Trade. Rome, Italy: International Institute of Agriculture, 
Bureau of Statistics. 545 p. See p. 379-402. [Eng]
• Summary: Australia (p. 381-83). Table 1 shows cultivated 
area and production from 1903-1923; both were very small. 
In 1903-06 the leader in production was linseed (73 long 
tons; 1 long ton = 2,240 lb), followed by cotton (15 tons). 
Statistics for sunfl ower seeds were fi rst given in 1910, and 
groundnuts in 1911. During the 1920s the main oilseed by 
far was cottonseed. A table of imports of oleaginous products 
and vegetable oils shows that the main oleaginous product 
imported was always copra (38,896 long tons in 1920-21); in 
1920-21 it was followed by linseed and coconuts. The main 
vegetable oils imported in 1920-21 were linseed (1,619 tons) 
and rapeseed (522 tons).
 Fiji Islands (p. 384-85): They grew mostly coconuts and 
small areas of cotton, and exported signifi cant amounts of 
copra.
 French Settlements in Oceania (p. 386) grew mostly 
coconuts on the Pacifi c islands and Marquesas Islands. Large 
amounts of coconuts and copra were exported.
 Gilbert and Ellice Islands (p. 387) grew coconuts 
and exported copra. Note: The Gilbert and Ellice Islands 
Colony was a former British colony in the western Pacifi c 
Ocean consisting of the Gilbert Islands, Ellice Islands, 
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Ocean Island, and three islands (Fanning, Washington, 
and Christmas) of the Line Islands, and the Phoenix 
Islands. Area: 238 square miles. Capital: Tarawa (later 
capital of Kiribati). 1978 population: About 56,213. Brief 
history: 1892–The two main groups were proclaimed a 
British protectorate. 1915–Made a colony. 1916–Fanning 
Island, Washington Island, and Ocean Island added. 1919- 
Christmas Island added. 1937–Phoenix group added. 
1971–New constitution inaugurated. 1976–Divided between 
Gilbert Islands and Ellice Islands. -
 Hawaii (p. 388): Table 1 shows area and production of 
oil-yielding crops compiled by the Bureau of the Census in 
1909 and 1919. Concerning area in 1909, Hawaii had 32,777 
coco palms in bearing, plus 37 acres of cotton, 20 acres of 
soya, and 20 acres of groundnuts. In 1919, Hawaii had only 
7,197 coco palms in bearing, plus 14 acres of cotton, 15 
acres of soya, and 275 acres of groundnuts.
 Concerning production, in 1909 Hawaii produced 
136,827 coconuts plus 17 long tons of soya (1 long ton = 
2,240 lb), 16 tons of groundnuts, and 5 tons of cottonseed. 
In 1919 Hawaii produced 161,123 coconuts plus 10 tons of 
soya, 55 tons of groundnuts, and 10 tons of cottonseed.
 Island of Guam (p. 389) grew coconuts. New Caledonia 
(p. 390-91) grew cotton, coconuts, and olives. Exports of 
copra are given from 1896-1919. The main import and the 
main export is copra.
 New Herbrides (p. 392-93) grew mostly coconuts, 
followed by cottonseed, and exported copra.
 New Zealand (p. 394-95) keeps statistics on only one 
oilseed, linseed. Production grew from 53 long tons in 1903 
to 4,552 tons in 1920-21. The main imports of oleaginous 
products are whole coconuts and copra, and of vegetable oils 
are linseed oil, plus small amounts of castor oil.
 Papua (p. 396). The main crop produced is coconuts, 
followed by small amounts of cotton. The main export is 
copra.
 Samoan Islands (American Samoa–p. 398): The chief 
crop is coconut, which provides the only article of export in 
the form of copra. Solomon Islands (p. 398): The principal 
industry is copra. A table shows exports of coconut and copra 
from 1910 to 1922. Territory of New Guinea (Later German 
New Guinea–p. 399): One table shows the total area under 
coconuts from 1909 to 1922. A second shows exports of 
copra from 1912 to 1922.
 Tonga (p. 400): Copra is the main industry of this group 
of islands. A table shows exports of copra from 1909 to 
1919. Western Samoa (Formerly German Samoa–p. 401): 
The main crop of these islands is coconuts, and copra is the 
main export. Address: 1. Doctor of Economics; 2. Doctor of 
Agronomics. Both: IIA, Rome, Italy.

26. International Institute of Agriculture. Bureau of Statistics. 
1926. Production et commerce des produits oleagineux de 
huiles vegetales [Oleaginous products and vegetable oils–

Production and trade]. Rome, Italy: Institut International 
d’Agriculture. Service de la Statistique Generale. 192 p. 
Index 24 cm. [30+ ref. Fre; Eng]
• Summary: The Introduction begins: “This volume is a 
continuation of a the monograph on oleaginous products 
(produits oléagineux) and vegetable oils, published in 1921 
in French, then in 1923, with numerous amplifi cations and 
modifi cations, in English.
 Soya is discussed in detail in English on pages 70-73. 
Tables show: (1) World production of soybeans in 1909-
13, 1921, 1922, 1923, and 1924 in the following countries 
(in thousands of quintals): China (incl. Manchuria), Korea, 
Japan, United States, Java & Madura, and Kwangtung 
(French: Koung-Toung; today’s Guangdong province in 
southern China). In 1923, China was by far the leading 
country (22,680), followed by Korea (6,466), Japan (4,378), 
USA (2,434), and Java and Madura (973). (2) Exports of 
soybeans worldwide (during the same 5 years as (1) above). 
(3) Exports of soy oil worldwide (during the same 5 years 
as (1) above). Note: This same basic information is given in 
French on pages 24-27.
 Pages 60-63 give a worldwide overview in English. 
Tables show: (4) World production of primary oleaginous 
products (during the same 5 years as (1) above). The eight 
products are: Groundnuts, rapeseed, linseed, hempseed, 
cottonseed, sesamum, soya and copra. For sesamum, soya, 
and copra, values are given only for the year 1924. (5) World 
production of primary oleaginous products (expressed in 
terms of oil, in thousands of quintals). (6) World exports of 
primary oleaginous products (in thousands of quintals). (7) 
Excess of imports (+) or of exports (-) of primary oleaginous 
products terms of oil (in thousands of quintals). For the eight 
products for the years 1909-1913 and 1924 for: Europe, 
North and Central America, South America, Asia, Africa, 
Oceania. (8) World exports of vegetable oils (in thousands of 
quintals during the same 5 years as (1) above).
 There are also detailed sections in English on 
groundnuts (p. 64-68), and sesamum (p. 68-71). Address: 
Rome, Italy.

27. International Institute of Agriculture. 1928. International 
yearbook of agricultural statistics, 1927-28. Rome, Italy. See 
p. 370-77. Index. 23 cm. [Fre]
• Summary: Statistics for soya beans (Soja) and soya oil 
(Huile de Soja) (imports and exports, in full-page tables, 
in quintals [1 quintal = 100 kg], in French, for the years 
1909-1913 average, 1925, 1926, 1927, and 1928) are on 
pages 370-71 (for soya beans) and on pages 376-77 (for 
soya oil). In Europe, soya statistics are given for Germany, 
Denmark, France, Great Britain and Northern Ireland, Italy, 
Norway, Netherlands, and Sweden. In Asia, for China, 
Korea (with others, with Japan), Formosa [Taiwan] (with 
others, with Japan), Dutch East Indies (Java and Madura, 
exterior provinces), and Japan (with others, with Korea, with 
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Formosa).
 For peanuts see pages 372-75, and for sesame see pages 
376-77.
 For example, a table (p. 370) shows that Great Britain 
and Northern Ireland had the following imports of soya 
beans:
 1911-1913: 2,308,713 quintals
 1925: 1,635,805 quintals
 1926: 466,955 quintals
 1927: 844,548 quintals
 1928: 1,955,261 quintals
 Note: The earliest issue of this book is 1909-21, but 
soybeans are not mentioned (under any name) anywhere in 
this earliest edition. Address: Italy.

28. International Institute of Agriculture. 1933. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 24-25. For the year 1932. [5 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants, the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author.
 There are similar adjacent sections on sesamum, peanut, 
coconut, and castor oil plant. Address: Villa Umberto I (110), 
Rome, Italy.

29. International Institute of Agriculture. 1934. International 
directory of agricultural experiment stations. Villa Umberto 
1, Rome: IIA. *
Address: Rome, Italy.

30. International Institute of Agriculture. 1934. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 52. For the year 1933. [5 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

31. International Institute of Agriculture. 1935. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 85-87. For the year 1934. [15 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Beans” 
contains a short annotated bibliography, with the summary 
in both languages, The references appear alphabetically by 
author.
 Google Books snippet searches for soya: 1933–None. 
1935–p. 84, 85, 86 + 2 more. 1938–None. 1942–p. 43, 112, 
113 (Argentina 8(5-6):172-75.), 114. Address: Villa Umberto 
I (110), Rome, Italy.

32. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(4):117T-49T. April.
• Summary: Note: The authors use the terminology “Soya 
is...” throughout the document.
 Contents: Part 1. I. General remarks. II. Breeding: 
Natural selection breeding, pedigree selection, mass 
selection, selection by cross fertilisation, characters sought 
for in selection (richness in oil and protein, resistance to 
disease, yield in seed).
 III. Classifi cation of the different varieties of soya 
(by colour of the seed coat, blossom colour, pubescence, 
cotyledon colour, seed forms and sizes, hilum colour, pod 
formation and size and colour), growth periods (early, 
medium, late, etc.), height and form of plant, growth habits 
(vining, upright, etc.), leaves (size and shape).
 IV. Varieties cultivated in the different countries. A. 
America: United States (lists alphabetically the names, 
synonyms, and principal characteristics of the 183 most 
important varieties presently cultivated; the description 
of each includes, if known, the date of introduction and 
place of origin, description of plant, days to mature, seed 
color, size, and composition). The following varieties are 
listed. Those followed by an asterisk (*) are not found in 
any previous seed list: A.K., Aksarben, Aksawa*, Amherst, 
Arlington, Auburn, Austin, Banner (see Midwest), Barchet, 
Biloxi, Black Beauty (see Ebony), Black Champion, Black 
Eyebrow, Black Eyebrow selection I, Black Eyebrow 
selection II, Black Sable (see Peking), Bopp (see Chernie), 
S.P.I. 1492, S.P.I. 1492 selection, F.C. 1829, S.P.I. 19186, 
S.P.I. 19981–I, S.P.I. 20409, S.P.I. 37246, S.P.I. 30594, 
S.P.I. 30745, S.P.I. 30746, S.P.I. 37053, S.P.I. 37062, S.P.I. 
37062 selection, S.P.I. 37241, S.P.I. 37261, S.P.I. 37261 
selection, S.P.I. 37294, S.P.I. 37298, S.P.I. 37301, S.P.I. 
37396, S.P.I. 38455, S.P.I. 40114, S.P.I. 40371, S.P.I. 44210, 
S.P.I. 44212, S.P.I. 44508, S.P.I. 44510, S.P.I. 46689, S.P.I. 
47131, Brooks, Brown (see Mammoth Brown), Buckshot, 
Buster Brown*, Buster Brown selection*, Cayuga, Chernie, 
Chestnut, Chiquita, Cloud, Columbia, Columbian (see 
Columbia), Dixia [sic, Dixie], Dunfi eld, Early Black, Early 
Brown, Early Green (see Medium Green), Early Green 
selection, Early Virginia Brown (see Virginia), Early Wilson 
(see Wilson), Early Wisconsin Black (see Wisconsin Black), 
Early Yellow (see Ito San), Easycook, Easycook selection, 
Ebony, Eda, Edward, Elton, Essex (see Peking), Extra 
Early Black Eyebrow (see Black Eyebrow), Extra Select-
Sable (see Peking), Fairchild, Giant Brown (see Mammoth 
Brown), Goshen Prolifi c, Green (see Medium Green), 
Guelph (see Medium Green), Habaro, Haberlandt, Hahto, 
Hahto selection, Hamilton, Herman, Hollybrook, Hollybrook 
selection, Hongkong, Hoosier, Hope, Hope selection, Hybrid 
5-L-3*, Illini, Ilsoy, Indiana Hollybrook (see Midwest), 
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Ito San, Ito San Cross, Jet, Kentucky*, Kingston, Laredo, 
Laredo Selection, Large Brown (see Mammoth Brown), 
Large Yellow (see Mammoth Yellow), Late Yellow (see 
Mammoth Yellow), Lexington, Mammoth (see Mammoth 
Yellow), Mammoth Black (see Tarheel Black), Mammoth 
Brown, Mammoth Yellow, Manchu, Manchu selection I, 
Manchu selection II, Manchuria (see Pinpu), Mandarin, 
Medium Early Green (see Medium Green), Medium Early 
Yellow (see Ito San), Medium Green, Medium Yellow 
(see Midwest), Merko, Meyer, Midwest, Mikado, Minsoy, 
Mongol (see Midwest), Morse, Nemo, Nuttall, Ogemaw, 
Ohio 9001*, Ohio 9035 (see Hamilton), Ohio 9035 
selection*, Okute, Old Dominion, Otootan, Peking, Perley’s 
Mongol (see Midwest), Pinpu, Red Sable (see Peking), 
Riceland, Roosevelt (see Midwest), Roosevelt Medium Early 
Yellow (see Midwest), Royal (see Wilson Five), Sable (see 
Peking), Shanghai (see Tarheel Black), Sherwood, Shingto, 
Shingto selection, Sonoma*, Sooty, Southern (see Mammoth 
Yellow), Southern Prolifi c, Soysota, Taha selection, Tarheel 
(see Tarheel Black), Tarheel Black, Tarheel Brown (see 
Mammoth Brown), Tashing, Tokyo, Tokio selection, 
Toyonago*, Trenton, Thurnoko* [Tsuronoko?], Verea*, 
Virginia, Virginia Early Brown (see Virginia), Watson 
Black*, Wea, White Eyebrow, Wilson, Wilson-Five, Wing 
Jet, Wisconsin Black, Wisconsin Early Black (see Wisconsin 
Black), Wisconsin Pedigreed Black (see Wisconsin Black), 
Yellow (see Mammoth Yellow), Yoko (see Yokoten), 
Yokoten, Yosho, Yosho selection.
 Varieties grown in each of America’s 5 regions. 
Principal states of North America where soya is grown 
(Gives a little history and lists the most popular varieties 
and how/where grown): Indiana, Illinois, Missouri, North 
Carolina.
 A sample description of one of the 183 varieties listed 
is: “Morse.–Introduced from Newchwang, Manchuria, in 
1906. This variety is said to be the most commonly used for 
oil extraction, the pressed cake being exported to Japan and 
Southern China as a very valuable fertilizer. Plants stout, 
erect, bushy, maturing in about 130 days; pubescence gray; 
fl owers both purple and white, 50 to 55 days to fl ower; 
pods 2 to 3 seeded; seeds yellowish green with brown 
hilum, about 2,500 to the pound; germ yellow; oil 18.1%.” 
Note: Though soybean pioneer William Morse did not join 
the USDA until June 1907, this variety (S.P.I. No. 19186, 
collected and sent to the USDA in Aug. 1906 by Frank N. 
Meyer) was later named after Morse.
 Example of a state (p. 172): “State of Maryland: The 
total area planted with soya in Maryland in 1925 was 35,000 
acres and since then it has increased steadily. This increase 
in the area cultivated is due to the fact that farmers wished 
to reduce their expenditure on concentrated foods. To begin 
with soya was grown to replace cow peas in the coastal 
plains and afterwards was generally grown in all the counties 
of the State. The principal region of cultivation for forage 

is the dairying district of Piedmont; for seed production, the 
South-Eastern part of the coastal plains.
 “The Experiment Station of Maryland has tested more 
than 200 varieties, but of these only 30 have been entirely 
satisfactory.
 “With the exception of the quantities necessary for 
domestic consumption, soya is almost exclusively grown for 
forage, the best varieties for this purpose being Virginia and 
Wilson. The late varieties should only be employed in cases 
where there is a lack of seed.” Address: Rome, Italy.

33. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Principal states of North America where soya is 
grown (Document part). Monthly Bulletin of Science and 
Practical Agriculture (International Institute of Agriculture, 
Rome) 27(4):143T-49T. April.
• Summary: The leading U.S. soybean-growing states 
are Indiana, Illinois, Missouri, and North Carolina. The 
following soybean varieties (listed alphabetically) are grown 
in each state:
 Indiana: Aksarben, A.K., Arlington, Dunfi eld, Early 
Brown, Haberlandt, Harbinsoy, Illini, Ito San, Lexington, 
Manchu, Mansoy, Medium Green, Midwest, Mikado, Pinpu, 
Sable, Sherwood, Wea.
 Illinois: A.K., Black Eyebrow, Dunfi eld, Ebony, 
Haberlandt, Hamilton (Ohio 9035), Hurrelbrink, Illini, 
Ilsoy, Ito San, Laredo, Mammoth Yellow, Manchu, Mansoy, 
Midwest, Peking, Virginia, Wilson V [Wilson-Five].
 Missouri: Harbinsoy, Illini, Laredo, Mammoth Brown, 
Mammoth Yellow, Manchu, Midwest, Morse, Virginia, 
Wilson,
 North Carolina: Biloxi, Chiquita, George Washington, 
Herman, Laredo, Mammoth Yellow, Otootan, Southern 
Prolifi c, Virginia, Tokio. The main soybean-growing areas 
are in the north-eastern part of North Carolina. These 
varieties are divided into three geographical groups: (1) 
Varieties recommended for the coastal plain; (2) Varieties 
recommended for the low lands at the foot of the mountains; 
(3) Varieties recommended for foot-hill uplands and in 
mountain regions. Within each of these three groups they 
are further subdivided into four group by use: For seed 
production, for hay crops, for pig feeds, and for sowing with 
maize [intercropping]. Address: Rome, Italy.

34. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Canada (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(5):175T-80T. May.
• Summary: “2. Canada. Cultivation of soya is limited 
almost entirely to the province of Ontario though it is also 
found in small quantities in New Scotland [Nova Scotia], 
New Brunswick, the province of Quebec, Manitoba and 
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British Columbia.
 “The principal centres of research are: the Central 
Experiment Farm of the Department of Agriculture of 
Ottawa; the Experiment Station of Harrow [Ontario]; the 
Department of Agriculture of the provinces of Ontario and 
Manitoba.
 “During the last ten years, the Forage Plant Service has 
introduced and tested hundreds of species and varieties of 
soya from different parts of the world. On the bases of these 
trials, and others carried out in almost all the Experiment 
Farms, it may be said that the best varieties now available for 
cultivation in Canada are the following: -
 “Manitoba Brown (Matures very early, brown, obtained 
by breeding from Ogemaw, semi-dwarf). Wisconsin Black 
(Matures early, black, much taller than Manitoba Brown, 
may be grown for both hay and seed). Mandarin (Ottawa; 
Matures medium early, yellow, grown mainly for seed). 
Manchu (Hudson; Matures medium late, yellow, hilum 
black, obtained by breeding from Manchu, very tall, grown 
for seed and for hay). O.A.C. No. 211 (Matures medium late, 
yellow, obtained by breeding from Habaro, medium habit 
of growth, grown for both hay and seed). Manchu (Matures 
late, yellow, hilum black). A.K. (Harrow; Matures very late, 
yellow, hilum brown).
 “Improvement of varieties has received much attention 
for some years at Ottawa and Harrow. At Ottawa, in 1931, 
460 plants were chosen from among those obtained from 
several lots of mixed seed harvested in the neighbourhood 
of Harbin (Manchuria). The descendants of these selected 
plants were tested in 1932 and 1933...
 “The same selection work is carried out at the Harrow 
Station as at Ottawa, but with varieties which ripen a little 
later than Mandarin.” Address: Rome, Italy.

35. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):180T-84T. May.
• Summary: “3. Argentina. The fi rst trials in acclimatisation 
of soya in Argentina were carried out, it appears, in 1908 at 
the Experimental Station of Córdoba. It was not, however, 
until 1924 that trials of any real economic importance 
were made. At that time the Seed Section, dependent on 
the Division of Experiment Stations, purchased seed of 15 
varieties of soya from the United States and distributed it 
among agricultural schools, experiment stations and about 
6,000 farmers throughout the principal parts of the country. 
From this distribution a considerable amount of information 
may be obtained on the adaptation of the various varieties 
to the different zones of the country... The chief results were 
obtained at the Experiment Station of Puerta de Diaz [which 
is situated in the valley of la Lerma], Department of Salta, 
and Loreto, Department of Misiones.

 “4. Bermuda. Soya has been cultivated here for several 
years. The Department of Agriculture has recommended its 
use as green manure and as a feed for livestock. There are 
no native varieties. The only variety introduced is Mammoth 
Yellow, the growth period of which allows sowing to take 
place at the beginning and harvesting at the end of summer.
 “5. Brazil. Investigations on the adaptation of different 
varieties of soya to the particular conditions of Brazil were 
and are carried out at the Experiment Station of Sao Simao. 
Trials were made with the following varieties a detailed 
description of which will be found under the heading of the 
United States...
 “As a result of the fi rst investigations it was possible to 
classify all these varieties into 5 groups according to their 
precocity. They were also divided into: (1) tall varieties (1.30 
to 1.50 meters) yielding a large quantity of green material 
and suitable for forage production; (2) medium tall varieties 
(0.50 to 0.80 meters); (3) dwarf varieties (0.20 to 0.40 
meters).
 “The principal varieties are:–Very early varieties 
(duration of growth period: 80 to 90 days): Artolfi , Arlington, 
Aksarben, Easycook, Hamilton and Hoosier. Early varieties 
(growth period: 90 to 100 days): Austin, Ebony, Hahto, 
Ilsoy, Goshen Prolifi c, and Virginia. Semi-early varieties 
(growth period: 100 to 110 days): Barchet, Chiquita, Dixia 
[sic, Dixie], Dunfi eld, George Washington, and Wilson 
Five. Semi-late varieties (growth period: 120 to 130 days): 
Herman, Medium Green, Mammoth Yellow, Merko and 
Sherwood. Late varieties (growth period: 130 to 150 days): 
Biloxi, Tarheel Black, Ito San, Minsoy, Old Dominion and 
Mikado.
 “The varieties particularly recommended by the 
Experiment Station of Sao Simao are as follows:–For seed 
production: Artolfi , Aksarben, Chiquita, Herman, Tarheel 
Black, Hamilton and Haberlandt. The seeds of these 
varieties are very rich in oil. For forage production: Biloxi, 
Wilson Five, Mammoth Yellow, Goshen Prolifi c, Ebony 
and Virginia. For human consumption: Easycook, Hahto 
and Hoosier. A table (p. 183) gives the composition of the 
principal varieties of soya cultivated in Brazil: Peking, 
Wilson Five, Minsoy, Dunfi eld, Mandarin, Haberlandt, 
Virginia, Habaro, Dixie, Mammoth Yellow, Chiquita, Tarheel 
Black.
 “6. Chile. The fi rst trials in soya acclimatisation in Chile 
date back to 1934. In 1934 this cultivation emerged from 
the experimental into the practical stage. Investigations on 
the acclimatisation of various introduced varieties were 
carried out chiefl y by the Experiment Station of the National 
Agricultural Society. These trials were made with 27 
varieties. At present 4 of these varieties are recommended for 
cultivation, namely: Ito San, Dunfi eld, Illini and Manchu.”
 “Ito San.–The variety is the most wide-spread and the 
most adaptable... The growth period, at the Experiment 
Station, is from 110 to 120 days. In many parts of the 
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country this period is prolonged to as much as 150 days. This 
variety gives good results from Anconcaga to Bio-Bio. It is 
most suitable for the regions of Maule, Nuble and Bio-Bio 
on account of its hardiness. It, however, has the disadvantage 
of having pods which open” [shatter]... Dunfi eld and Illini 
give very good results in the regions of Curico and Talca. 
Manchu matures a little later than Dunfi eld and Ito San. It is 
particularly suitable for the central zone.
 “In general, these 4 varieties yield seed of excellent 
quality and a high oil content. When sown and grown under 
favourable conditions, the growth period allows harvesting 
to take place in March. The average yield in seed per hectare 
on the farms is 16.1 quintals. In the course of trials carried 
out by the Experiment Station of the National Agricultural 
Society at Santiago, Chimbarongo, San Fernando and Talca, 
these varieties gave a yield of 33.6, 24.2, 30.2, and 37.7 
quintals, respectively. The yields in oil vary round about 
19%; at times as much as 22.5% has been obtained.”
 Note 1. 1 quintal = 100 kg. Note 2. This is the earliest 
document seen (May 2009) concerning soybeans in Chile, or 
the cultivation of soybeans in Chile. This document contains 
the earliest date seen for soybeans in Chile, or the cultivation 
of soybeans in Chile (1934). The source of these soybeans is 
unknown. See also a French version of this document by the 
Institut International d’Agriculture (1936) which gives 1924 
as the date of the fi rst soybean trials in Chile; we think the 
1934 date is more likely to be correct. Address: Rome, Italy.

36. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):184T-87T. May.
• Summary: “7. Colombia. Soya is a crop for temperate 
countries, but may be acclimatised to the hot regions of 
Colombia as demonstrated at the Agricultural Experiment 
Stations of Valle Cauca and Tolima and in various regions 
of the Administration of Choco. It is probable that certain 
varieties from England and North Canada might be 
adapted to the cool soils of the country. Important trials in 
acclimatisation are now in progress in all the agricultural 
experiment stations in Colombia: Palmira, Armero (Tohima), 
and Tulio Ospina, in the government of Antioquia... The 
varieties which have given the best results are: Brazilian 
Yellow, Manchu, Lexington and Biloxi...
 “Generally speaking the varieties which have given the 
best results in Colombia are as follows: Biloxi, Otootan, 
Brazilian, Mammoth Yellow, Hahto, Laredo, Lexington, 
Taikozan (black), Midwest or Mongol, Hollybrook, 
Easycook, Manchu, Korea (light brownish colour), Virginia, 
Wilson Five. The growth period varies from 75 to 100 
days for the early varieties and 100 to 170 days for the 
late varieties. In respect of yield in seed, the Agricultural 
Experiment Station of Valle has obtained the following 

results:–Biloxi: 1,500 to 2,000 kg. Otootan: 1,600 to 2,200 
kg. Mammoth Yellow: 1,000 to 1,500 kg. Hollybrook: 1,400 
to 1,800 kg. Laredo: 1,500 to 2,200 kg. Farmers in Colombia 
wishing to obtain soya seed can apply to the Agricultural 
Experiment Station of Palmira and the Farmers’ Society of 
Antioquia.
 “8. Costa Rica. A certain number of tests have been 
made in this country with soya with both good and bad 
results. The crops suffered either from attacks by nematodes 
which infest the roots or from the excessive humidity of the 
region. For this reason the enthusiasm which was shown 
at one time for this crop has diminished greatly and at 
present different varieties of haricot beans are preferred for 
consumption. On the other hand, owing to the limited area 
of the country, commercial cultivation of soya for industrial 
purposes does not offer suffi ciently advantageous prospects. 
Note: This is the earliest document seen (March 2021) 
concerning soybeans in Costa Rica, or the cultivation of 
soybeans in Costa Rica.
 “9. Cuba. Soya grows in all the provinces of Cuba, 
chiefl y in Havana, Pinar del Rio and Santa Clara. Trials with 
this crop are carried out by the Secretariat for Agriculture 
and the Agricultural Experiment Station of Santiago de las 
Vegas.
 “In Cuba no native varieties are cultivated. The varieties 
introduced are as follows: Soya S.P.I. 40.125, Wilson Five, 
Bocket, Biloxi, Arlington, Mammoth Yellow, Columbia, 
Peking, Otootan, Ito San, Dixie, Midwest, Haberlandt, 
Chiquita, Illini, Dunfi eld, Tokio, Virginia, Early Brown, 
George Washington, Tarheel Black, Lexington, Harbinsoy, 
Hispida, Mansoy. The variety Otootan has given the best 
results in the deep, dry soils of the region of Havana. It 
yields abundant leaf material and a large harvest of seed.
 “10. Dominican Republic. The Department of 
Agriculture carried out numerous trials with soya several 
years ago and came to the conclusion that, even when the 
soil was treated with materials specially imported for this 
purpose, the trials were unsatisfactory. Consequently, this 
plant has never been cultivated in this country except for 
experimental purposes. Note: This is the earliest document 
seen (March 2021) concerning soybeans in the Dominican 
Republic, or the cultivation of soybeans in the Dominican 
Republic. This document contains the earliest date seen for 
soybeans in the Dominican Republic, or the cultivation of 
soybeans in the Dominican Republic (several years before 
1936). The source of these soybeans is unknown.
 “11. Equator [Ecuador]. The Direction of Agriculture 
has recently imported a few varieties of soya with a view 
to encouraging the introduction of this crop. Trials with 
these varieties are now in progress. Note: This is the 2nd 
earliest document seen (March 2021) concerning soybeans 
in Ecuador, or the cultivation of soybeans in Ecuador. This 
document contains the 2nd earliest date seen for soybeans in 
Ecuador, or the cultivation of soybeans in Ecuador (1936). 
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The source of these soybeans is unknown.
 “12. Guadeloupe. Soya cultivation has been tried in 
this country. The Service of Agriculture (le Service de 
l’Agriculture) has recently introduced a certain number of 
varieties, which have been distributed to planters and grown 
in gardens.” A summary of the observations made by Mr. 
Hazael-Massieux on 5 varieties cultivated in the Botanical 
Garden is given.
 “13. Guatemala. The cultivation of soya, restricted to 
a limited area, is beginning to give good results. Setbacks 
were experienced at fi rst owing to the fact that the necessary 
nitrogen is not used in cultivation. On the other hand, this 
leguminous plant did not fi nd markets easily as the native 
population were unappreciative. At the present time this 
situation is reversed as the natives now consume soya 
and large quantities of soya are being sown in the regions 
of Pinula and Salama. It is also grown in Alta Verapaz.” 
Note: This is the 2nd earliest document seen (March 2021) 
concerning soybeans in Guatemala, or the cultivation of 
soybeans in Guatemala. This document contains the earliest 
date seen for soybeans in Guatemala, or the cultivation of 
soybeans in Guatemala (1926). The source of these soybeans 
is unknown. Address: Rome, Italy.

37. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Latin America (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(5):187T-89T. May.
• Summary: “14. British Guiana [Guyana]. Soya growing 
was introduced in 1927. Trials in acclimatisation were 
carried out by the Agricultural Experiment Stations. There 
is no cultivation on a commercial scale. Only introduced 
varieties are grown, the best being Caracas White [perhaps 
from Venezuela?]. Efforts have been directed towards fi nding 
a variety adapted both to forage and seed production. Soya 
is grown in places where the soil is light. The yields in seeds 
vary from 1,500 to 2,500 lb per acre.
 “15. Dutch Guiana [Suriname]. Soya is grown here 
solely by farmers from Java. It is not a commercial product 
and is generally consumed by the producers. The variety 
grown is one with black seeds which was imported in 1905 
by Mr. Van Hall. It is grown in light, sandy soils. An average 
yield is obtained of 6 to 12 quintals of seed per hectare. 
Note: 1 quintal = 100 kg.
 “The Experiment Station of Paramaribo imported, 
several years ago, numerous varieties from the United 
States and Java. The trials in cultivation carried out in the 
Experiment Garden have shown that none of these varieties 
give as good results as the variety imported in 1905.
 Note 2. This document contains the earliest date seen 
for soybeans in Suriname, or the cultivation of soybeans in 
Suriname (1905). The source of these soybeans is unknown, 
but it may well have been Java.

 Note 3. This is the earliest document seen (March 2021) 
concerning the work of Indonesians (farmers from Java) with 
soybeans overseas.
 “16. Mexico. The fi rst trials in soya growing date back 
to 1925. Investigations in acclimatisation are now carried 
out by the Direction of Agriculture in the states of Vera Cruz 
and Mexico, at the Agricultural School of Ciudad Juarez 
and in the region of Tuxtepec, State of Caxaca [sic, Oaxaca, 
in southeast Mexico].” The following varieties have been 
introduced to Mexico: Virginia, Laredo, Hollybrook, and 
Mammoth. The fi rst two have given the best results.
 Note 4. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Mexico (one of 
two documents). This document contains the third earliest 
date seen for soybean in Mexico (1925), and the second 
earliest date seen for the cultivation of soybeans in Mexico 
(1925). The source of these soybeans is unknown.
 “17. Peru. Trials in acclimatising soya were fi rst started 
in Peru in 1928, and have not yet passed the experimental 
stage. These trials are carried out chiefl y by the Experiment 
Stations of Moquega, Ancash, Piura, Lambayeque and La 
Molina, at Lima.
 Note 5. This is the earliest document seen (March 2021) 
concerning soybeans in Peru, or the cultivation of soybeans 
in Peru. This document contains the earliest date seen for 
soybeans in Peru, or the cultivation of soybeans in Peru 
(1928). The source of these soybeans is unknown.
 “18. Porto Rico [Puerto Rico]. An attempt was made to 
introduce soya growing into Porto Rico in 1912. Different 
trials were carried out for establishing this crop, but without 
success as farmers were not interested in this plant.
 “19. Salvador [El Salvador]. In 1932, the government of 
Salvador imported soya seeds from Brazil for the purpose of 
acclimatisation. Up to the present the results have not been 
suffi ciently defi nite for any deductions to be made. In fact, 
these results are sometimes positive and sometimes negative, 
without discovering any reason for the lack of success. 
interesting commercial information on the soybean.
 Note 6. This is the earliest document seen (March 2021) 
concerning soybeans in El Salvador, or the cultivation of 
soybeans in El Salvador. This document contains the earliest 
date seen for soybeans in El Salvador, or the cultivation 
of soybeans in El Salvador (1932). The source of these 
soybeans was Brazil.
 “20. Uruguay. On account of the economic importance 
soya might have for this country, the Industrial and Forage 
Plants Section, from the date of its foundation in 1929, 
undertook an extensive study of this plant. As a point 
of departure, abundant material was assembled for the 
purpose of study from all parts of the world. The fi rst trials 
in cultivation were made with two varieties, Biloxi, which 
originated from trials carried out in 1925-1926; and a yellow 
variety of soya which was subsequently recognised to be 
the variety Mammoth. The Section received, in November, 
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1929, a large collection from the Plant Production Institute 
of Leningrad, including 66 varieties. This collection was 
afterward completed by other varieties from North America 
and other parts of the world, so that at present the Section 
has 233 varieties available. In the spring of 1929, the section 
undertook trials in cultivation and adaptation,... in 1933-1934 
of the 233 varieties cultivated, only 28 were retained, so that 
up to the present, 205 varieties have been eliminated. Of the 
varieties retained, only 10 appear to be very promising;... 
all the soya from seed obtained from Brillmayr [Brillmayer] 
in Austria and large quantities from the Industrial Plants 
Institute at Leningrad and from Germany, proved to be 
quite unsuitable for cultivation in Uruguay. All this shows 
the fundamental importance of the biological problem of 
adaptation.
 “It may be said that, at present, the varieties of soya 
best adapted to cultivation in Uruguay are the following: (1) 
Varieties cultivated for industrial purposes.–These are almost 
all varieties with light coloured seeds, with the exception 
of 3 varieties in which the colour of the seeds is entirely 
different from that required by industry, namely, the varieties 
Biloxi, with brown seed; Hispida Moench Baird with brown 
seed; Hispida Moench Ednce, with black seed [Note 7. Is this 
Edna, which had black seed?]. (2) Varieties suitable only for 
forage production.–Laredo and Otootan. Generally speaking, 
it may be said that according to the investigations carried out 
by Professor Henry, Chief of the Industrial and Forage Plant 
Section of Estanzuela, the 4 most important varieties of soya 
best adapted to environmental conditions in Uruguay, are as 
follows: Mammoth, Laredo, Linea genetica 4-a, Japonesa.” 
Address: Rome, Italy.

38. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(5):165T-89T. May.
• Summary: Contents: Part 2. IV. Varieties cultivated in the 
different countries. A. America (continued): United States 
(conclusion). Principal states of the Union where soya is 
grown (conclusion: Gives a little history and lists the most 
popular varieties and how/where grown): Massachusetts, 
Ohio, Mississippi, Iowa, Maryland, New York, Wisconsin. 
Canada. Argentina. Bermuda. Brazil. Chile. Colombia. 
Costa Rica. Cuba. Dominican Republic. Equator [Ecuador], 
Guadeloupe, Guatemala, British Guiana, Dutch Guiana 
[Suriname], Mexico, Peru, Porto Rico [Puerto Rico], 
Salvador, Uruguay.
 Varieties grown in Massachusetts (p. 166T): Minsoy, 
Mandarin, Wisconsin Black, Soysota, Chestnut, Habato, Ito 
San, Pinpu, Wea, Manchu, Black Eyebrow, Dunfi eld, Illini, 
Mansoy, Harbinsoy, Medium Green, Wilson 5 [Wilson-Five], 
Ilsoy, Peking, Virginia.
 Varieties grown in Ohio (p. 167T): Dunfi eld, Illini, 

Kingwa, Manchu, Peking, Pekwa, Manchuria, Manchuria 
13177, Mukden, Muksen, Mandell.
 Varieties grown in Mississippi (p. 169T-172T): Table 
IV (p. 170T) shows “Production (in bushels per acre) 
of soya varieties, studied at the Experiment Station of 
Delta, Stoneville, compared with 5 standard varieties (in 
1934). Biloxi, White Biloxi, Coker’s 31-15, Coker’s 31-9, 
Delnoshat, Delsta, Dixie, Ebony, Goshen, Kingwa, Laredo 
(Southern), Lexington, Looney No. 1, Looney No. 2, Looney 
No. 3, Loxitan, Mamloxi, Mammoth Brown, Mammoth 
Yellow, Mammoth 01, Mamotan, Mamredo, Manchu, 
Matthews J.P., Midwest, Otootan, Peking, Sable, Sable 
Selection, Tanloxi, Tarheel Black, Tokio, Virginia, George 
Washington, Wilson.
 Varieties grown in Iowa (p. 172T): Hamilton, Black 
Eyebrow, Dunfi eld, Midwest, Mansoy, Wilson, Manchu, 
Illini, Mukden.
 Varieties grown in New York (p. 173T): Hamilton, Black 
Eyebrow, Dunfi eld, Midwest, Mansoy, Wilson, Ito San, 
Haberlandt, Illinois 13-19.
 Varieties grown in Wisconsin (p. 173T-174T): Black 
Eyebrow, Early Green, Ito San, Manchu, Midwest. Address: 
Rome, Italy.

39. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(6):216T-33T. June.
• Summary: Contents: Part 3. IV. Varieties cultivated in 
different countries (Continued). B. Europe. 1. Germany. 
2. Austria. 3. France. 4. Great Britain (and Colonies). 5. 
Hungary. 6. Italy. 7. Netherlands. 8. Poland. 9. Rumania. 10. 
Switzerland. 11. Czechoslovakia. 12. Turkey. 13. U.S.S.R. 
Address: Rome, Italy.

40. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Western Europe (Document part). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(6):216T-28T. June.
• Summary: “1. Germany. In spite of numerous attempts 
extending over a long period of time, and particularly since 
1920, soya cultivation in Germany has remained in the 
experimental stage. From a practical standpoint it cannot be 
said that economic cultivation of soya exists...
 “All the varieties introduced for trial have failed as they 
were not adaptable to the climatic conditions of the country. 
Certain growers, however, (Schurig at Stedten; Brandt at 
Gierdorf; Heinemann; Winkler, etc.) and several professors 
of State Institutions (Professor Riede of the Bonn University; 
Professor Sessous of the Giessen University; Professor 
Berkner of the Breslau University; Dr. Heinze of the 
Chamber of Agriculture of Halle) have carried out breeding 
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work and have obtained lines superior to the varieties which 
were used as the point of departure. These lines are at present 
being tested in various regions in Germany.
 “Several varieties have been obtained by the botanical 
station of the Higher School of Agriculture of Bonn-
Poppelsdorf:
 “Yield per hectare of Bonn 373 is 20.9, and yield per 
hectare of Bonn 456 is 19.1.
 “2. Austria. Soya cultivation was introduced in 1870 
by F. Haberlandt. Since that time breeding work and tests in 
acclimatisation have been carried out at various times. The 
most important work of this kind was started in 1923 by Dr. 
Fritz Drahorad and his assistant M.F. Brillmayr [Brillmayer]. 
Trials were made with 28 varieties in various parts of the 
country and the results centralized at Platt (Lower Austria) 
at the Leguminous Plant Breeding Station dependent from 
the Federal Station of Plant Cultivation and Seed Selection. 
In this way early varieties were bred at Platt with a growth 
period of 110-125 days.
 “The principal varieties bred are: Platter Schwarze Soja, 
Platter Kleine Gelbe Soja, Platter Gelbe Riesen.
 “In Austria the only varieties that may be cultivated 
with success are those selected in the country which have a 
growth period of from 130 to 145 days at the most.
 “3. France. Soya was introduced into the Botanical 
Garden at Versailles in 1740. Several trials in cultivation 
have been made since 1855. L. Rouest in Aude and Charles 
de Carbonnières, in Tarn, carried out test of some importance 
from 1918 to 1925. But it was not until 1932 that the fi rst 
scientifi c investigations were made on the possibilities of 
acclimatising soya in France. These researches were carried 
out chiefl y by M.H. de Guerpel, in Basse-Normandie. The 
results obtained in the fi rst year were so encouraging that 
it was decided to sow 5 hectares of soya in ten communes 
in Normandy, the principal being: Cagny, Saint-André-sur-
Orne, Vieux-Fumé, Percy-en-Auge, Villons-le-Buissons, 
Saint-Contest, Beny-sur-Mer. The seed was taken both from 
the harvest of the previous year and also from seed from 
Poland... Yields varied from 1400 to 1800 kg per hectare.
 “Another trial was made with a variety with yellow seed 
from Manchuria.
 “In 1934 trials were made in the Department of Eure 
with the variety Tokio with black seeds.
 “4. Great Britain (and Colonies). One of the fi rst tests 
in acclimatisation of soya in Great Britain took place at the 
Royal Botanical Garden, Regents Park, in 1914. During these 
tests Mr. North found that certain varieties were suffi ciently 
early to mature at the end of September. By careful selection 
with these varieties for several years lines were obtained 
which were particularly early. In 1928, a hybrid was 
introduced from Canada which proved to be earlier than any 
of the 60 varieties tested up to that time. By sowing the seed 
the fi rst week in May it was possible to harvest the beginning 
of September. Good results were obtained in Middlesex, 

Essex, Berkshire, Oxfordshire and Hampshire.
 “The most important researches were made at Boreham 
in Essex in 1933 where 47 varieties were grown originating 
from North America, Canada, Manchuria and Japan. Trials 
were also made with the varieties already bred by Mr. North. 
Interesting results were obtained.
 “The investigations were continued in 1934 with the 4 
best varieties acclimatised, known as Jap, ‘C,’ ‘O,’ and ‘J.’
 “6. Italy. Sporadic trials in soya growing were made in 
Italy from 1740 to 1880, but it was chiefl y at the beginning 
of this century that an attempt was made to introduce this 
crop into the national economy. Soya has been the object of 
patient and continuous research at the Bonafous Institute in 
Turin, where two varieties were selected, well adapted to 
the region, one with yellow and the other with green seeds, 
large and spherical in shape. In the district of Spoleto, the 
Marquis G. Marignoli obtained good results, in 1926, with 
this plant and is of the opinion that soya cultivation for seed 
production would be completely successful in Puglia and the 
South. He found that the American variety Mammoth Yellow 
is easily acclimatised in Central Italy and he has undertaken 
mass selection of this variety which is of great importance 
on account of its precocity and yields. In respect of forage 
production, he has successfully experimented with a variety 
with green seeds which, owing to its great development, 
is doubtless the same as the variety that gave good results 
in Piedmont. According to information received from the 
Director of the Travelling Chair of Agriculture of Cagliari, 
similar trials have been made in the Sanluri farm and certain 
other private farms. In 1928, a Yellow Japanese variety gave 
3.3 quintals of seed per hectare at Sanluri. This same variety, 
grown at Santa Margherita di Pula, only gave 2.3 quintals. At 
Simacis, in 1919, a light coloured variety of soya yielded 3 
quintals per hectare. In the experimental plots of the Faculty 
of Agriculture of the Perugia University, small trials have 
been made with 4 varieties of soya which had already been 
tried and selected before the war by Professor Bottari at the 
Bonafous Agricultural Institute. Note: 1 quintal = 100 kg.
 “Soya was grown for the fi rst time at the Agricultural 
Station of Bari in 1921. Seeds obtained from Professor 
Borzi were used. This variety proved to be very productive, 
but rather late. In the following years Professor Pantanelli, 
Director of the Station, procured 45 varieties from the United 
States and India.
 “7. Netherlands. Soya growing is not widespread in 
the Netherlands and only small trials in acclimatisation are 
carried out. It is not yet known whether soya can be grown 
on a remunerative basis in the humid climatic conditions of 
this country.
 “10. Switzerland. The fi rst trials in soya growing in 
Switzerland date back to the time of the Universal Exhibition 
of Vienna in 1873, in fact, a great quantity of soya seeds 
belonging to different Manchu varieties were shown. In 
1878, Professor Haberlandt, who had carried out cultivation 
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trials in various countries in Europe, made a few tests in 
the town of Coire [Chur]. A little later, Professor Kraemer 
made a few trials in Zurich for three years and published a 
pamphlet in 1880 giving the results obtained. In practice, 
soya growing had not developed and it is only recently that 
further efforts in soya cultivation have been made.
 “At present trials are carried out solely by the 
Establishment of Agricultural Research of Oerlikon-Zurich, 
foreign varieties being the principal object of study. There 
are no native Swiss varieties. The fi rst varieties tried were 
those obtained by the German breeder Dieckmann at 
Hamburg. Late an Austrian variety was introduced: Platter 
Gelbe Riesen, and a whole series of American varieties 
obtained from Professor Wiggans of the Cornell University, 
Ithaca. Finally, 3 Polish varieties from Vilna were introduced 
which, it appears, came from the Botanical Garden of Basle 
[Basel, Switzerland]...

“Soya grown for seed: There are also wide variations in 
seed yields. With the 22 varieties tested in 1935, they varied 
from 1.5 to 16.5 quintals per hectare.
 “In Switzerland, forage production is the principal 
object of soya growing. There are, however, factories which 
are interested in soya for the production of foods for persons 
suffering from diabetes. Local production of soya cannot 
compete with the present imports from abroad.” Address: 
Rome, Italy.

41. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Eastern Europe (Document part). Monthly Bulletin 
of Science and Practical Agriculture (International Institute 
of Agriculture, Rome) 27(6):221T-33T. June.
• Summary: “5. Hungary. Since 1870-1880 several attempts 
have been made to introduce soya cultivation into Hungary, 
but, although climatic conditions and particularly the 
temperature are more favourable than in Germany, it has not 
been possible, up to the present, to develop this cultivation. 
Soya is only grown to supply the forage requirements in 
farms and is used solely for feeding live-stock (pigs, dairy 
cows). This check on soya growing on a commercial scale 
is due partly to the fact that up to the last few years, no early 
varieties with a high yield were available and partly owing 
to the fact that soya could not be sold at a price remunerative 
to the producer. [Note 1. The source of this 1870 date is 
unknown].
 “Trials in cultivation are carried out at the Royal 
Hungarian Station for Plant Cultivation at Magyarovar and 
questions relative to feeding live-stock are studied at the 
Station of Animal Physiology at Budapest.
 “8. Poland. The fi rst attempts to introduce soya into 
Poland date back to the end of the 19th century. These 
attempts were not crowned with success and were abandoned 
until 1923... Varieties grown in the Trial Garden of the Vilna 
University (U.S.B.): Brown Vilna soya, brown Szlotenice 

soya, brown Dublany soya, yellow C.S.S. soya, yellow 
Canadian soya from Montreal, yellow Canadian soya 
(Quebec 92), yellow Podolia soya, black soya (Granum 
4041), black soya.
 “It may be concluded that the soya varieties of Vilna, 
Szlztenice and Dublany may be grown in the whole of 
Poland as they are early and can mature even in the province 
of Vilna.
 “9. Rumania [Romania]. Soya growing was introduced 
in 1910-13. The principal research centrés are the 
Phytotechnical Station of the Institute of Agronomical 
Research of Rumania, Budapest, and the various regional 
experiment Stations of the Institute: Baraganul (district of 
Ilomutsa); Valul lui Traian (district of Constantsa); Cenad 
(district of Timis); Tighina (district of Tighina); Agricultural 
School of Medias (district of Tarnava-Mare).
 “At present the following varieties are cultivated: 
Platter gelbe–Braun gelbe I and II–Platter Riesen–Black 
Eyebrow–R.E.A.Z.–Ossyek. Varieties rich in oil are sought 
for. Harvesting takes place in August and September. Yields 
in seeds vary from 7 to 18 quintals per hectare. Note 2. 1 
quintal = 100 kg.
 “11. Czechoslovakia. “Trials in acclimatisation of soya 
in Czechoslovakia are carried out with non-improved foreign 
varieties and varieties improved in the country. Results show 
that the most suitable varieties are those with yellow seeds 
obtained from M. Frankel at Siarovicia and, for Moravia, the 
selected Austrian Platt varieties.
 “The improved varieties of Czechoslovakia were bred 
by F.A. Brillmayr of the Osterreichisch Bundesanstalt 
für Pfl anzenbau and Pfl anzenzuechtung (Federal Plant 
Cultivation and Selection Station, Platt, South Austria). 
They are known under the general name of ‘Plattske.’ The 
cultivation of selected Austrian varieties was introduced into 
Czechoslovakia by Dr. Hanreich at Vlasatici, near Pohorelic 
(Moravia)... These varieties came from the State Agricultural 
Trial Station at Roudnice.
 “13. U.S.S.R. It is only a few years ago that the 
U.S.S.R. contemplated soya growing from an economic 
standpoint. Up to 1927, this plant was of little importance 
in the economy of the country. Just before the Revolution, 
soya crops occupied 4,000 hectares. The best regions for this 
cultivation are the northern parts of the Caucases [Caucasus]: 
Transcaucasia, the Ukrain [Ukraine] and districts on the 
Pacifi c Ocean (province of Primorskaja). These are the best 
seed producing regions. In addition, soya may be grown for 
forage also in the northern regions where maturation is not 
always regular or sure...
 “All the land suitable for soya growing is distributed 
into 5 zones and subzones according to the possibility of 
successful cultivation...
 “Varieties: Amour 01, Besentchuk No. 8, Chestnut, 
Dronsag soja No. 905, Dronsag soja No. 907, Dunfi eld, 
Ebony, Gounciulin, Habarovsk (Habaro) No. 109, Harbin 
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No. 19, Harbin No. 118, Harbin No. 199, Harbin No. 199-b, 
Harbin No. 231-a, Hollybrook, Illini, Krouchoula No. 9/3, 
Krouchoula No. 10/10, Manchu, Mandarin, Mansoy, Minsoy, 
Peking, Stavropol Local, Transcaucasian, Old Ukrain [sic, 
Ukraine], Virginia, Wilson, Wisconsin Black.” Address: 
Rome, Italy.

42. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Turkey (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(6):230T. June.
• Summary: “12. Turkey. Soya growing is not yet very 
widespread. Trials in acclimatisation are chiefl y carried out 
by the Plant Improvement Institute of Yesilkoy-Istanbul. The 
principal regions of cultivation are on the coast of the Black 
Sea, in Thrace and in the Adana region.
 “Native varieties have no known names. Laterly [sic, 
Lately?] the varieties Reiner Ossiek and Kleine gelbe 
ungarische have been introduced from Rumania.
 “Yields in seed obtained with these varieties amount 
to 1400 and even 1800 kg per hectare on the coast of the 
Black Sea, and from 600 to 800 kg in Thrace. At present, 
soya is used for human food and also for feeding livestock. 
It is hoped that in time exportation will be possible, also 
industrial utilization.”
 Note: This is the earliest document seen (Dec. 2007) 
concerning the cultivation of soybeans in Turkey or the 
Middle East. This is the 2nd earliest document seen (June 
2007) concerning soybeans in Turkey. Address: Rome, Italy.

43. Nicol, Hugh. 1936. The utilization of atmospheric 
nitrogen by mixed crops. International Review of 
Agriculture, Monthly Bulletin of Agricultural Science 
and Practice (International Inst. of Agriculture, Rome) 
27(6):201-16T. June; 27(7):241-46T. July. [85 ref]
• Summary: “Part I: Introduction: The so-called restorative 
effect of leguminous crops has been known since early 
Roman times. It was not until 1886–the date of Hellriegel, 
and Wilfarth’s announcement of their discovery of the 
part played by the leguminous nodule bacteria–that 
an explanation of the effect of legumes in increasing 
the soil’s stock of nitrogen was available. However, a 
residual manurial value to following crops, is not the only 
contribution of legumes to soil enrichment. It is becoming 
increasingly clear that nodule-bearing plants are able, while 
alive, to place at the disposal of neighbouring plants, some 
part of that nitrogen which the nodule-bearer has built up 
from the air in symbiosis with nitrogen-fi xing bacteria. 
Utilisation of atmospheric nitrogen by cereals and other non-
legumes does not necessarily depend upon death or decay of 
the symbiotic plants.
 “The discovery made by Hellriegel and Wilfarth made 
a sensation; the news of it went through the agricultural 

scientifi c world as the fl ame of a torch goes through 
brushwood. In many places the discovery was taken up, 
examined, and confi rmed; and it immediately led to fruitful 
consequences. On the other hand demonstration of the 
benefi t derived by non-legumes from legumes was made 
not once, but several times, without the facts becoming 
well-known. Knowledge concerning the mechanism of the 
nitrogenous benefi t derived by a non-legume from a nodule-
bearing plant growing in proximity has been acquired and 
has been diffused with great slowness. The beginning of such 
knowledge can be traced back to 1892 at least, but not yet is 
it widely disseminated.
 “It may be left to the reader to decide for himself the 
reasons for the disparity in the rates of progress of the 
two ideas. Some part must be assigned to the fact that the 
discovery made by Hellriegel and Wilfarth was one for 
which the scientifi c world had been waiting, while the 
existence of a transfer of nitrogen from legume to non-
legume was suspected by few. This contrast in anticipations 
probably accounts for much of the disparity.
 “Ideas concerning the uptake of nitrogen by 
non-legumes from legumes have arisen, apparently 
spontaneously, in the minds of workers separated by notable 
distances of space and time...
 “Historical: The fi rst experiment that has been traced 
with a bearing upon the uptake, by a non-legume, of 
nitrogenous material derived from a legume is due to the 
Frenchman, La Flize, who worked at Rambouillet. His 
experiments were all performed in the fi eld, beginning in 
the autumn of 1887 and continuing until 1892 at least. His 
paper, published in 1892, contained a promise of a further 
communication, but none has been found by the author. All 
his experiments consisted of showing that a cereal (rye or 
barley) sown amongst leguminous plants (crimson clover (T. 
incarnatum) or vetches and peas) requires no added nitrogen 
and yielded a fair crop either of grain or of hay, if manured 
only with potash. basic slag, and gypsum. His fi rst sowings 
of crimson clover and rye, (the fi rst having been sown in 
the autumn of 1887), provide (so far is known), the only 
recorded examples of mixed-cropping experiments with an 
autumn-sown legume. All his mixtures were sown on the 
same two hectares...”
 Soy is mentioned on pages 204, 205, 244 (4 times), 245 
(4 times), and 249. Address: Botany Dep., Univ. of Glasgow 
[Scotland].

44. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries. Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(8):281T-97T. Aug.
• Summary: Contents: Part 4. C. Asia. IV. Varieties 
cultivated in various countries (concluded). 1. Ceylon. 2. 
China and Manchuria. 3. Federated Malay States. 4. India: 
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Punjab, Bihar and Orissa, Burma, Berar, Presidency of 
Madras, Presidency of Bombay, Bengal and Neighbouring 
Indian States, Assam, North West Frontier Province, United 
Provinces. 5. Netherlands Indies. 6. Indo-China (incl. 
Tonkin, Annam, Laos, Cambodia, and Cochinchine). 7. 
Palestine.
 D. Africa. 1. French West Africa [only Mali]. 2. Algeria. 
3. Belgian Congo. 4. Egypt. 5. Morocco. 6. Rhodesia. 7. 
Anglo-Egyptian Sudan. 8. Tripolitania [later part of Libya]. 
9. Tunisia. 10. Union of South Africa.
 E. Oceania. 1. Commonwealth of Australia: Southern 
Australia, New South Wales, Queensland, Victoria. 2. 
Hawaii. 3. New Caledonia.
 “7. Palestine. Soya cultivation is not practised in this 
country though trials have been made at the Mikweh Israel 
School at Jaffa, but with very little success. A few variety 
trials were made in 1935 at the Experiment Station of the 
Department of Agriculture, but no satisfactory results were 
obtained.”
 “2. Hawaii–Soya growing was introduced in 1908 at the 
Experiment Station of Honolulu. It is grown at present only 
on a very small scale. Trials in adapting varieties are carried 
out by the Agronomical Division of the Experiment Station 
of the University of Hawaii, Honolulu.
 “No native varieties are grown. The foreign varieties 
came from the United States, the principal being: Biloxi, 
Mammoth Yellow, Tokio and a few varieties utilised for 
green vegetables... The yields vary between 600 and 1200 
lbs. of seed per acre.”
 Note 1. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Israel (though it was not named 
Israel until 1948), and Palestine, or the cultivation of 
soybeans in Israel, or Palestine.
 Note 2. This document contains the earliest date seen for 
soybeans in Palestine / Israel, or the cultivation of soybeans 
in Palestine / Israel (1935; one of two documents). The 
source of these soybeans is unknown. Address: Rome, Italy.

45. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Burma (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):284T-85T. Aug.
• Summary: “4c–Burma. The soya plant is very well known, 
but is not cultivated on a large scale. The variety grown in 
the plains of Pe-Ngapi tend to be forked and to resemble 
the wild form. The varieties cultivated in the hill regions 
(Shan States) have an erect growth habit and resemble the 
types grown in China. Soya is grown in Burma only for local 
consumption.
 “The Experiment Station of Mandalay-carried out work 
in pure line breeding from 1915 to 1919 and from 1924 to 
1928 and similar work is now in progress at the Agricultural 
Station of Tatkon. Samples of the varieties Pekyat-pyin, 

Behrum and Santonauk, analysed at the Imperial Institute, 
London, had the following characteristics: these soyas 
resemble commercial soyas in respect of composition; 
they have a very high protein content; Pe-kyat-pyin and 
Santonauk contain less oil than the Chinese and Japanese 
varieties; Bechrum is the variety resembling most closely the 
standard commercial types.
 “Regions of cultivation.–This plant is grown on the river 
banks and islands after the subsidence of the fl oods, also on 
sandy up-land soils and in the hill regions and sometimes in 
rice nurseries after the young rice plants have been removed. 
Trials in introducing foreign varieties have not been 
successful. There are three principal native varieties, namely:
 “(1) A variety with yellow seed shading to brown in 
the region of the hilum, round or oval. The unripe seed is 
greenish. This variety includes 3 sub-varieties; one large, one 
medium and one small. (2) A variety with greenish yellow 
seeds shading to brown in the region of the hilum. Green 
seeds are generally unripe. (3) A variety with dark brown 
or olive brown seeds shading to black in the region of the 
hilum.
 “Cultivation.–In Burma no crop rotation exists in 
which soya is included though it is sometimes grown in 
biennial rotation instead of Mat-pe (Phaseolus Mungo) or 
Pe-yin (Phaseolus calcaratus Roxb. [Roxburgh]). The seed 
is generally sown broadcast from July to December when 
climatic conditions are favourable. After sowing, very little 
attention is given to the crop. When the young plants are 10 
to 15 cm high the soil is hoed in two directions to remove 
weeds and clear the crop. On inundated land no manure is 
applied; on other land farm manure is sometimes used. The 
harvest is cut with the sickle 90 to 100 days after sowing, the 
seed is trodden out by cattle, the yields are from 200 to 670 
lb per acre.
 “East central region of Burma.–This region includes, 
inter alia, the Southern Shan States where soya is 
extensively grown. The area cultivated in 1935 amounted to 
about 50,000 acres.
 “Varieties.–There are two distinct varieties; an early 
variety called Hto-nang and a late variety called Hto-nao. 
Both varieties have small seeds, yellow and brown. Varieties 
from China, Manchuria and India are now being introduced.
 “Cultivation.–No precise crop rotation is practised and 
manure is rarely used. The entire plant is harvested and 
threshed immediately afterwards. The average yield in the 
Southern Shan States is about 1000 lb per acre. In the plain 
of Burma it is 850 lb.
 “Circle of Myingyam (Province of Burma).–The 
cultivation of soya is of no importance and no work of 
investigation has been undertaken up to the present. Soya is 
grown chiefl y on the banks of the Irrawaddy and Chindwin 
rivers. The only cultivated variety is a native one, greenish 
yellow in colour. It occupies no defi nite place in crop 
rotation. The seed is sown broadcast on land which has 
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been dug and sometimes harrowed. The yields are about 
200 to 250 lb of seed per acre and 1500 to 2000 of forage.” 
Address: Rome, Italy.

46. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Netherlands Indies (Document part). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):288T-89T. Aug.
• Summary: “In Java, the black varieties of soya are 
predominant; those with light coloured seeds are of 
importance only in a few districts, namely Tegal, Brebes, 
Demak, Koedoes, Loemadjang. The majority of native 
varieties have black seeds and mature, on an average, in 80 
to 90 days.
 “It appears that the predominance of black seeded 
varieties is due to the nature of the soil and extent of the 
rainfall; the varieties with light coloured seed require more 
water and therefore are generally found in regions with 
considerable rainfall, or in irrigated zones. In addition, trade 
is an important factor in the distribution of varieties.
 “Since 1915 seeds of Buitenzorg have been selected 
in the Selection Garden, and native varieties have been 
improved. Their distribution throughout the island, from 
West to East, is as follows:”
 Only black seeded varieties are grown in the Regency of 
Banojemas, Regency of Zuid-Bagelen, Regency of Salatia, 
Government of Djokjakarta, Government of Soerakarta, 
Regencies of Madioen and Ponorogo, Regencies of 
Ngandjoek and Kediri.
 Attempts are being made to introduce white seeded 
varieties into the last two sets of regencies.
 Mostly black seeded varieties are grown in the 
Regencies of Pati, Grobogan, and Blora (Mentik, black, is 
the most widely grown variety), and in the Regencies of 
Bangil and Pasoeroean.
 Both black and white seeded varieties are grown in 
the Regency of Pekalongan, the Regencies of Djombang, 
Madjokerto, and Sidoardjo, and the Regency of Djember. 
Most of the native varieties have white or light colored seeds 
in the Regency of Loemadjang (Lumadjang; in East Java), 
and the Regencies of Demak and Koedoes.
 “Improvement trials with native varieties not having 
been satisfactory, trials were carried out with varieties 
imported from other countries and particularly from Japan, 
Formosa, and the United States. On the other hand, the 
Formosa varieties have been successful, and it is from these 
varieties that the selected varieties No. 27 with black seeds, 
No. 29 with white seeds were obtained. As has already been 
said, these varieties are now grown throughout the whole 
island.
 “In 1928, the Selection Station again undertook breeding 
work with native varieties. With the help of experts, 82 
samples of soya seed have been collected from various 

centres of cultivation; 52 being black, 38 white, and 2 green. 
Comparative trials in cultivating these varieties are being 
carried out at present at Buitenzorg.
 “Table XXVII indicates the characteristics of the 5 
principal improved varieties, bred from varieties introduced 
from Formosa.
 “In the course of trials all the selected varieties have 
proved to be superior to the native varieties. Varieties No. 
27 and No. 29 are superior to No. 16 and No. 17. The [black 
seeded variety] No. 27 is the best of all.
 “In other parts of the Netherlands Indies, native varieties 
with black or white seeds and either early or late are 
generally grown: but in certain districts selected varieties are 
being increasingly cultivated, No. 27 in particular. It gives a 
yield higher by 3 to 5 quintals than those of native varieties, 
unfortunately it is not early (growth period: 90 to 95 days). 
The cultivation of Nos. 17-28-29 is also increasing, chiefl y 
No. 29. These varieties give high yields, but the seeds are 
considered too small.” Note: 1 quintal = 100 kg. Address: 
Rome, Italy.

47. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Indo-China (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):289T-91T. Aug.
• Summary: “Soya growing has been practiced in Indo-
China from a very long period. The date of introduction 
is unknown. Though fairly widespread, this crop rarely 
occupies large areas and is grown by small farmers.
 “Principal regions of cultivation: Tonkin.–Soya growing 
extends over the whole delta and a part of the mountain 
region, particularly in the province of Langson. The area 
occupied by soya may be estimated approximately at 15,000 
to 20,000 hectares.
 “Annam.–Grown chiefl y in the north in the province 
of Thanh-Hoa and Nghe-an, Hatinh, where it occupies an 
area of about 750 hectares. In the Centre and South, it is not 
extensively grown (about 170 hectares).
 “Laos.–Grown on a small scale in almost all the 
provinces. The area under cultivation cannot be ascertained.
 “Cambodia.–Cultivated in the provinces of Kanda, on 
the banks of the Mekong over an area of about 500 hectares.
 “Cochin-China.–Of little importance. Soya is grown 
in the provinces of Baria, Thudaumot and Chaudoc. 
Information on the area is unobtainable.
 “Varieties of soya cultivated in Indo-China.–There 
is a strong resemblance between native varieties, all 
have small oval seeds, sometimes white, and sometimes 
darkened round the hilum. Not all local types have yet been 
distinguished. The Langson type, however, has acquired a 
special reputation. As to foreign varieties, several have been 
introduced recently from Russia, Japan, America, and China. 
Various breeds from Manchuria had been tried previously, 
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but they have not supplanted the local breeds.
 “Work on soya is carried out in the following experiment 
stations: Institute of Agronomical Research.–Northern 
section: Hanoi. Southern section: Station of Ong-Yem. 
Agricultural Services of Tonkin.–Practical School of Tuyen-
Quang. Agricultural Services of Cambodia.–Station of Petit-
Takeo.
 “The qualities required in the new varieties are as 
follows: high yield, larger seeds, while maintaining the yield 
in oil and the content in nitrogenous substances, which are 
fairly high in the local breeds, regularity of production.” 
Address: Rome, Italy.

48. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: India–Berar, Presidency of Madras, Presidency 
of Bombay, Bengal and neighbouring Indian States, Assam, 
North West Frontier Province, and United Provinces 
(Document part). Monthly Bulletin of Science and Practical 
Agriculture (International Institute of Agriculture, Rome) 
27(8):283T-85T. Aug.
• Summary: “4. India. 4d. Berar: Studies on soya cultivation 
were undertaken in 1927 and are still in the experimental 
stage. These investigations are made by the Government 
Farm of Nagpur. Soya is grown in certain places in the 
districts of Napgpur and Akola. The areas cultivated are not 
known. There are no native varieties. The foreign varieties 
are: Nos. 49-53-57-59. In respect of forage production, 
the plant must be early and prolifi c to compete with other 
leguminous crops. Soya does not yet enter into crop rotation, 
but it might do well in a rotation including cotton. The yields 
are about 1200 lbs of forage and 500 lbs of seed per acre.
 “4e. Presidency of Madras: Soya growing has been 
studied at the Agricultural Research Stations of Adurai, 
Maruteru, Hagari and Nandyal, Samalkota.
 “Research work at Adurai.–Started in 1932. Cultivation 
is still in the experiment stage and has not developed greatly 
on account of the fact that the market is not organised 
though numerous varieties grow extremely well in the soils 
of the Tanjore delta. Studies at present are limited to variety 
trials. There are no native varieties, but 25 varieties have 
been introduced 17 of which have fl ourished. The growth 
period is from 3 to 6 months. The land utilised at the Adurai 
Station is rice land formed of alluvial deposits from the river 
Cauvery. Soya is now being tried in crop rotation with rice 
and it is proposed also to cultivate early soyas as a fi rst crop 
from June to September in rice land before planting rice 
in September-October. The seed is sown broadcast on land 
which has been dug and is afterwards turned under either 
with the harrow or a light wooden plough. From 10 to 20 
lbs of seed is sown per acre. Harvesting takes place when 
the plants have begun to lose their leaves and the ripe pods 
are yellow or yellowish-brown. The yields are from 1500 to 
2000 lbs per acre.

 “Research work at Maruteru.–Soya cultivation was 
introduced in 1932. As far as is known there are no native 
varieties. The varieties introduced are: Burma, Pe-Ngapi, 
Kachin, Behrum.”
 “Research work at Hagari and Nandyal.–Soya growing 
was introduced into this region in 1932-33. Cultivation 
trials carried out by the Research Station were not very 
successful.”
 “Research work at Samalkota.–Soya was introduced 
at the Samalkota Experiment Station in 1932. 5 American 
and 2 Burmese varieties are being tested. The best results 
have been obtained with the varieties Pe-Ngapi and Behrum 
(Kachin). Up to 1935, this crop hardly existed outside the 
limits if the experimental farm. In 1936 a few seeds were 
distributed for trial in the district... In rich irrigable soils, 
soya may yield from 1000 to 1500 lbs. per acre.”
 “4f. Presidency of Bombay. This leguminous plant was 
introduced for the fi rst time in 1932 by the Stock-breeding 
Expert, but for the purpose of replacing animal proteins in 
poultry feeds. Soya is now on trial on about 50 acres in the 
districts of Poona, Nagar, Satara, Sholapur and Ratnagiri 
with a view to determining the yields in these localities. 
Trials are made also at the Northcote Stock-breeding Farm 
at Charodi (district of Ahmadabad [Ahmedabad]), the 
Poultry-breeding Farm of Kirkee (district of Poona) and 
the Government Stock-breeding Farm of Bankapur (district 
of Dharwar). Trials are made with 6 varieties bought from 
Calcutta.
 “4g. Bengal and neighbouring Indian States. It is 
believed that soya was introduced by the Chinese in remote 
times. It does not receive any particular attention, the only 
investigations known have been carried out at Sabour. At 
the Government Farm at Kalimpong variety trials have been 
made with 9 or 10 distinct varieties only the majority of 
which have now disappeared.
 “The principal regions of cultivation are: Nepal, Bhutan, 
Sikkim and the north of Bengal (district of Darjeeling [in 
India]). In the Darjeeling district, as in the three independent 
States mentioned above, the areas cultivated amount to about 
20,000 acres. The following are the 5 principal varieties: 
small pale yellow, medium white, large brown, small brown, 
green... The varieties with large seeds are always preferred.”
 Note 1. This is the earliest document seen (Nov. 2010) 
that gives soybean production statistics in India or in South 
Asia.
 Note 2. This is the earliest document seen (Feb. 2012) 
concerning soybeans in Bhutan, or the cultivation of 
soybeans in Bhutan. This document contains the earliest date 
seen for soybeans in Bhutan, or the cultivation of soybeans 
in Bhutan (June 1936; one of two documents). The source of 
these soybeans is unknown.
 “4h. Assam. Soya was introduced in 1913, but so far no 
research has been effected. It is grown on about 5 acres at 
the Government Experiment Farm at Upper Shillong, near 
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Shillong, also in the districts of Khasi and Jaintia Hills, but 
no information is available on the areas cultivated.
 Note 3. As of Oct. 2010, the Jaintia Hills are in Central 
Assam and at the far eastern end of the state of Meghalaya, 
India.
 “4i. North West Frontier Province. None of the trials 
carried out for introducing soya into this province have been 
successful. The crop is invariable attacked by Rhizoctonia 
Solani Kuhn and no effi cacious remedy has been found. Note 
4. This is the earliest document seen (July 2006) that clearly 
refers to soybeans in Pakistan, or the cultivation of soybeans 
in Pakistan–though the cultivation was not successful.
 “4j. United Provinces. Soya is hardly cultivated at all 
and is confi ned to a few districts situated at the foot of the 
mountains. It is found in the Almora hill regions up to an 
altitude of 5,500 feet. It is a crop that should be grown in 
the rainy season on very poor soils. The forage, harvested in 
November-December before complete maturity, is excellent 
for all farm animals.”
 Note 5. Each of these places were former provinces 
of British India. Berar in west India has been part of 
Maharashtra state since 1960. Presidency of Madras in 
southeast India on the Coromandel Coast is now the state 
of Tamil Nadu. Presidency of Bombay in west India was 
divided in 1960 into Gujarat and Maharashtra states. Bengal 
in northeast India is now a region encompassing West Bengal 
(India) and Bangladesh. Assam in far eastern India is now 
a state. North-West Frontier Province became a province 
of Pakistan in 1947. United Provinces (of Agra and Oudh) 
became the Indian state of Uttar Pradesh. Note: Madhya 
Pradesh was formerly named Central Provinces and Berar. 
Address: Rome, Italy.

49. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):291T-95T. Aug.
• Summary: “1. French West Africa: Trials were carried out 
in 1923 and 1926 at the Experiment Station of Soninkoura 
[probably Soninnkoura in the Segou region of Mali] with 
very little success; hence soya growing is not extensively 
practised. In 1935, trials were started again at the Banankoro 
Station (probably in Mali), but the results are not yet known. 
The only variety cultivated is Soja Hispida, the crops being 
used as green manure for the rice fi elds and for fuel oil 
production.” Note: This document contains the earliest date 
seen for soybeans in Mali, or the cultivation of soybeans 
in Mali (1923; one of two documents). The source of these 
soybeans is unknown.
 “2. Algeria: Soya is not cultivated in this country though 
a few trials were carried out which showed that it would 
be possible to grow this crop in easily worked soils if kept 
suffi ciently cool in spring. Following large scale trials at the 

Agricultural Institute of Algeria, near Algiers, it was noted 
that only small harvests were obtained in a dry year. This 
plant cannot be grown on the coast where similar crops, such 
as haricot beans, chick peas and lentils are grown. A few 
soya plants may be found in the collections of the Botanical 
Garden, the Botanical Station and the Agricultural Institute. 
In the future soya may perhaps be grown to a certain extent 
among the irrigated crops of the Chelif.
 “3. Belgian Congo: Observed about 30 years ago [i.e. 
about 1906] at Stanleyville by Commandant Lemaire, soya 
is found in the collections of the Eala Botanical Garden and 
was the object of experiments made at Sankuru in 1914-
1915. It may appear strange that the cultivation of this 
leguminous plant has not developed to a greater extent in the 
Belgian Congo, all the more in that it has been introduced 
into West Africa, especially into Southern Nigeria, the Gold 
Coast [later Ghana] and Sierra-Leone.
 “The oil content is as follows: Nigeria: 19.62%–Gold-
Coast: 21.29%–Sierra Leone: 23.2%–Gambia: 17.5%.
 “Among varieties grown in the Eala Botanical Garden 
mention may be made of a yellow variety, a purple, and 
the variety Otootan. Analysis has shown that they are as 
rich in total nitrogenous substances and oil as the soyas of 
West Africa and Cambodia. Note 1. This document contains 
the earliest date seen for soybeans in the Belgian Congo 
(renamed Zaire in 1971), or the cultivation of soybeans in 
the Belgian Congo (about 1906). It is not absolutely certain 
that the soybeans were being cultivated at Stanleyville. The 
source of these soybeans is unknown.
 “4. Egypt: Soya growing was introduced into Egypt 
in 1910. This plant is cultivated at present only on a small 
scale and chiefl y for experimental purposes. Trials have been 
made of different varieties principally at the Higher School 
of Agriculture and Agronomical Sections of the Ministry of 
Agriculture. Cultivation is confi ned to a small district of the 
province of Giza.
 “There are no native varieties. Among introduced 
varieties, the following have given certain positive results: 
Mammoth Yellow, Virginia, Manchu, Biloxi, Tokio and 
Hispida. Note 2. This document contains the second 
earliest date seen (April 2004) for soybeans in Egypt, or the 
cultivation of soybeans in Egypt (1910). However Egyptian 
documents from 1912 and 1913 state clearly that soybeans 
were cultivated in Egypt in June 1911.
 “Soya is a summer crop. When grown for forage it is 
cut in August when fl owering has begun; when grown for 
seed, harvesting takes place in September or October. The 
average yields obtained per acre are: 6 tons of green forage 
and 400 to 600 kg. of seed. Note 3. This document contains 
the earliest reference seen for the cultivation of soybeans in 
Egypt.
 Madagascar: Soybean culture was introduced in 1911 
and various trials have been carried out. Note 4. This 
document contains the earliest date seen for soybeans in 
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Madagascar, or the cultivation of soybeans in Madagascar 
(1911) (one of two documents). The source of these soybeans 
is unknown.
 “5. Morocco: Soya growing is still in the experimental 
stage in Morocco where trials have been carried out for 
about 15 years [i.e., from about 1921]. Cultivating has not 
developed owing to the low yields obtained and also to a 
tendency to shedding shown by the majority of varieties 
so far tried out–a tendency which appears to be somewhat 
increased by the climatic conditions of Morocco.
 “Trials in acclimatisation with new varieties have been 
carried out in Morocco by the Agricultural Service, the 
Central Station of Rabat and other Experiment Stations of 
the Protectorate.
 “There are no native varieties. The foreign varieties 
were obtained chiefl y from Canada and Manchuria. Qualities 
required are: (1) pods which do not shed the seed; (2) 
adequate productivity.” Note 5. This is the earliest document 
seen (March 2021) concerning soybeans in Morocco, or the 
cultivation of soybeans in Morocco (one of two documents). 
This document contains the earliest date seen for soybeans in 
Morocco, or the cultivation of soybeans in Morocco (about 
1921). The source of these soybeans was chiefl y Canada and 
Manchuria.
 “6. Rhodesia: Trials in acclimatisation have been carried 
out for a certain number of years at the Experiment Station 
of Salisbury and all the best known varieties have been 
tested. Several of these varieties, such as Otootan, Otoxi 
and Bilton [sic, Biltan], give excellent results as forage 
crops. The two best lines have been obtained by breeding 
from Otootan. They are rather more productive than their 
parent, but, on account of their black seeds, are not suitable 
for industrial purposes. The only variety recommended for 
export is Hermann, with yellow seeds.
 “Several crossings have been made between lines with 
pods which do not shed but which are otherwise inferior 
in quality, with a view to obtaining varieties suitable for 
Southern Rhodesia where, owing to drought or reasons 
yet unknown, the pods have a marked tendency to open” 
(Continued). Address: Rome, Italy.

50. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: South Asia (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):281T-83T. Aug.
• Summary: 1. Ceylon. “The various Experiment Stations 
have made trials in soya cultivation in several parts of the 
island. The results not having been satisfactory, no further 
attempts have been made to introduce this crop.”
 3. Federated Malay States. “The area devoted to soya 
growing is very small, is entirely in the hands of the Chinese 
and is situated in the most isolated districts. Experiments 
in acclimatisation have been carried out from 1926 to 1932 

by the Department of Agriculture with various varieties 
introduced from Burmah [sic, Burma], Siam, the United 
States, Japan and the Philippine Islands, also with a local 
Chinese type. Good lines have been bred from the local 
type, though the highest yields and the best lines have been 
obtained by breeding from the variety introduced from Siam.
 “High yields have only been obtained by intensive 
cultivation, and the cultivation of local soya cannot compete 
with that of more remunerative leguminous plants.”
 Note: Webster’s New Geographical Dictionary (1988) 
defi nes the Federated Malay States as a former federation of 
the states of Pahang, Perak, Selangor, and Negri Sembilan 
at the southern extremity of the Malay Peninsula. Capital: 
Kuala Lumpur. Federated 1895. Joined Federation of Malaya 
1948; joined Malaysia 1963. Address: Rome, Italy.

51. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Oceania (Document part). Monthly Bulletin of 
Science and Practical Agriculture (International Institute of 
Agriculture, Rome) 27(8):294T-97T. Aug.
• Summary: “1. Commonwealth of Australia: A. Southern 
Australia. Apart from a very few trial plots, soya growing is 
not practised in this State as the conclusion has been reached 
that local climatic and soil conditions are not suitable for this 
crop.
 “B. New South Wales. Several years ago, the 
Department of Agriculture tried to introduce soya into the 
agricultural economy of the State, either as a green manure 
or forage or for the multiple uses of the seed. During the 
last 20 years, numerous varieties have been introduced and 
many trials have been carried out in all parts of the country. 
Generally speaking, the results were not satisfactory and 
efforts to introduce soya into the economy of the country 
were not successful. The growth of the soya plant was very 
poor and the yields in seed low. One of the reasons why soya 
does not succeed seems to be the absence of the bacteria 
of root nodules in the soil of this State. Utilised as a spring 
green manure, soya is inferior to cow peas in the coastal 
regions. In the Table-lands soya cultivation appears to give 
better results.
 “C. Queensland. Soya has been grown experimentally in 
this country for a great number of years, but the results were 
more or less negative and the areas now cultivated with soya 
are almost negligible.
 “A few very tall varieties, such as Biloxi and Otootan, 
have proved to be suitable as forage, but they have not 
been adopted by farmers, who obtain forage more easily in 
cultivating cow peas or other leguminous plants.
 “Trials in inoculating soya seeds do not appear to have 
given any results though other trials should be carried out 
in the agricultural districts before this crop can be said to be 
quite unsuited to this State.
 “The internal market for soya and its derivatives is 
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limited as it is supplied by imports from Manchuria and 
Japan.
 “Owing to the abundant production of all kinds of feeds 
for live-stock, the use of soya will be diffi cult to establish 
unless it is utilised in crop rotation with cotton or maize.
 “D. Victoria. No systematic attempts have yet been 
made to introduce soya growing into this State. Various trials 
previously made for experimental purposes showed that this 
crop was not of suffi cient economic interest to replace the 
existing crops of leguminous plants.
 “In 1933, however, the Department of Agriculture 
undertook a series of trials in soya growing in East 
Gippsland...
 “Imports into Australia are of no great importance. 
In 1932-1933, 40,808 gallons of soya [soy sauce] were 
imported; value £1778. Of these imports 90% came from 
China. During the same period 12 tons of seed were imported 
from Japan; value £148.
 “3. New Caledonia. Soya cultivation was introduced 
in 1928. No native varieties are grown, only foreign 
varieties, seeds of which were introduced on two occasions 
by the Chamber of Agriculture and the Administration. 
The principal variety is Soja hispida. Medium yields are 
obtained. There appears to be no future for soya as New 
Caledonia is abundantly provided with similar products 
which are in current use.”
 Note: This is the 2nd earliest document seen (Dec. 2014) 
concerning soybeans in New Caledonia, or the cultivation 
of soybeans in New Caledonia. This document contains the 
2nd earliest date seen for soybeans in New Caledonia, or the 
cultivation of soybeans in New Caledonia (1928). The source 
of these soybeans is unknown. The history and present status 
of the cultivated soybean, Glycine max is unclear. Address: 
Rome, Italy.

52. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: China and Manchuria (Document part). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):281T-82T. Aug.
• Summary: “Soya has been grown in China for more than 
3000 years. It is not possible to ascertain the origin of this 
cultivation in Manchuria. The principal centres of soya 
cultivation are in the northern part of China (provinces of 
Shan Tung) and in Manchuria (provinces of Hu Peh, Kiangsu 
and Ho Nan). Manchuria exports the greatest quantity of 
soya. Soya is found almost everywhere, it is grown on 
about ¼th of the whole of the sown land. Certain regions, 
however, are better known for production, these are: in the 
South the province of Mukden and in the North, the valley 
of the Sungari. The most important areas of cultivation are, 
in particular, the following river valleys in China: Lis-ho, 
Sun-hoa-chang and Non-chang. It is diffi cult to indicate 
for this country what varieties are cultivated as the native 

varieties have not yet been accurately classifi ed. It may 
be said, however, that there are at present 500 varieties. 
Among cultivated varieties mention should be made chiefl y 
of those with round yellow seeds which are the best for 
oil production, and those with long green seeds, very 
much smaller, which are preferred as a food stuff. The 
oil content of the seeds varies between 14 and 22%. The 
albumin content lies between 31 and 41%. Soya with yellow 
seeds appears to be the most suitable for non-specialised 
cultivation and may be utilised for both oil production and 
alimentation. These seeds contain on an average, 19.5% oil 
and 37.5% albumin...
 “The oil and protein contents of Manchurian soya, 
according to varieties, show variations of more than 6 and 
7% respectively. Generally speaking, it may be said that the 
yellow soy beans are the richest in protein and chiefl y in fat, 
then come the green soy beans, and fi nally, the black soy 
beans. It is interesting to note that Manchurian soy beans 
have an oil and protein content higher than those grown in 
any other country.
 “The chief research centres in cultivation and 
improvement in China and Manchuria are the following: 
Higher Agricultural Schools of Nanking and Hopeh.
 “Experiment Station Kun-chu-ling, belonging to the 
Railway Company of Southern Manchuria.–Society of 
Economic Research (same Company)–Agricultural Bureau 
(same Company)–Central Experiment Station (same 
Company)–Agricultural Bureau, Bureau of Affairs, and 
Agricultural Experiment Station of Ko-shan, both belonging 
to the Manchurian Government.” Address: Rome, Italy.

53. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Punjab, Bihar and Orissa, India (Document part). 
Monthly Bulletin of Science and Practical Agriculture 
(International Institute of Agriculture, Rome) 27(8):283T. 
Aug.
• Summary: “4. India. 4a. Punjab. Soya is practically 
unknown as a crop though, in the course of the last few years 
a certain number of farmers have given it a trial with the 
result that it has been introduced into the Punjab on a very 
small scale. It does not appear that it will ever be of any 
importance here. No work of experimentation or research has 
yet been carried out with the exception of a few variety trials 
made by certain experiment farms during the last few years. 
The Botanical Experiment Station of Lyallpur and the Sub-
Station of Ludhiana have also carried out a certain amount 
of botanical research. There are no native varieties; the two 
varieties recently introduced are ‘Yellow’ and ‘Chocolate.’
 “4b. Bihar and Orissa. Soya is cultivated on only a 
very small scale on the plains of Bihar and Orissa, though 
trials carried out since 1918 have shown that it might be 
satisfactory on the plateau of Chota Nagpur. This crop has 
not yet been adopted by farmers in the Province, though 
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efforts have been made to encourage its diffusion; hence 
it is grown only in the Government farms. There is only 
one native variety: Mirjanhat. The variety introduced is 
Black Mottled Java which grows well in the alluvial soils 
of the Indus-Ganges plain. Crop rotation as practised at the 
Experiment Farm of Kanke is as follows... Black Mottled 
Java is an early variety, ready for harvesting at the end of 
August. The variety Mirjanhat is late and cannot be cut 
before November. The yields are about 100 maunds of green 
forage and 12 maunds of seed per acre.
 Note: Each of these places were former provinces of 
British India. Punjab in northwest India was divided in 
Aug. 1947 into East Punjab (with 1/3 the area and ½ the 
population of the original region) which became a province 
of India (capital, Chandigarh), and West Punjab, which 
became a province of Pakistan (capital, Lahore). Lyallpur 
(later renamed Faisalabad) was in Punjab, Pakistan, after 
1947. Ludhiana was also in Punjab, but in northwest India 
near the Sutlej River.
 Bihar and Orissa in west India was divided in 1936 into 
two provinces. Address: Rome, Italy.

54. Kaltenbach, D.; Legros, J. 1936. Soya: Selection, 
classifi cation of varieties, varieties cultivated in various 
countries: Africa (Continued–Document part II). Monthly 
Bulletin of Science and Practical Agriculture (International 
Institute of Agriculture, Rome) 27(8):293T-95T. Aug.
• Summary: Continued from page 293T. “7. Anglo-Egyptian 
Sudan: Trials in acclimatisation are carried out chiefl y at 
the Experiment Station of Gezira and by the Agricultural 
Research Service of Wad-Medani.
 “Trials carried out at Gezira: Soya growing was fi rst 
introduced at the Gezira Station in 1931-1932. No native 
varieties are grown, all have been introduced either from the 
United States, the Union of South Africa or India...
 “In general, the following observations may be made: 
The Indian types of soya grow better than the American or 
South African. The variety Poona Black is the best, followed 
by Kalimpong Brown Small. The variety Barberton showed 
very poor growth. Among American varieties Otootan was 
the best, then Biloxi and Virginia. The varieties Mammoth 
Yellow, Mammoth Brown, Illini and Haberlandt gave fairly 
good results. Mansoy and Easycook 17 failed completely. 
The others gave very mediocre results.
 “Trials carried out by the Agricultural Research Service 
of Wad-Medani [a city located in East Central Sudan on the 
Blue Nile River, as of March 2019]: Trials carried out since 
1912 have shown that the climate of the central region of the 
Anglo Egyptian Sudan is completely unfavourable to soya 
cultivation.
 “The following varieties were introduced during the 
course of trials: In 1912 varieties were introduced from 
India and South Africa... In 1916 varieties were introduced 
from the United States:... In 1931 varieties were again 

obtained from America:... As has already been said, all the 
trials showed that this region was not at all suitable for soya 
cultivation.
 Note 1. This document contains the earliest date seen for 
the cultivation of soybeans in the Sudan (1912). The source 
of these soybeans was India and South Africa.
 “8. Tripolitania [later part of Libya]: Soya growing has 
not yet emerged from the experimental stage. Investigations 
have been made at the Royal Experimental Agricultural 
Institute of Sidi Mesri. It may be said, however, that soya 
growing for seed production will not be practised generally, 
as this is only possible in irrigated regions involving high 
costs.” Note 2. This is the second earliest document seen 
(Aug. 2009) concerning soybeans in Libya, or the cultivation 
of soybeans in Libya. The earliest is by Vivenza (1928).
 “9. Tunisia: Trials with varieties of soya have only been 
made with a view to cultivation for forage. At present soya 
growing is of no practical importance in Tunisia.
 “10. Union of South Africa: The various Agricultural 
Experiment Stations in the Union of South Africa have tested 
about 50 varieties of soya introduced from the East and 
United States. The differences between these varieties lie 
chiefl y in the following characters: Colour of the seed coat, 
colour of the fl ower, existence or absence of pubescence, 
colour of the cotyledons, shape of the seeds, size and colour 
of the hilum, characters of the pods, duration of growth 
period (varying from 100 to 150 days), height and growth 
habit of the plant, size and shape of leaves.
 “It was observed that two varieties gave entirely 
different results and that, consequently, there was a 
possibility of obtaining a variety adapted to the particular 
climatic conditions and to the utilisation required. Table 
XXVIII, taken from the publication of F.M. Du Toit, on 
soya growing in the Union of South Africa (Soy Beans in the 
Union, Pretoria, 1932) gives the characteristics of the 8 most 
important varieties in the Union.” Address: Rome, Italy.

55. International Institute of Agriculture (IIA). 1936. Use of 
leguminous plants in tropical countries as green manure, as 
cover and as shade. Villa Umberto 1, Rome: IIA. 262 p. See 
p. 124-25, 130-31, 209-10. Index. 24 cm. [50+* ref]
• Summary: In the Belgian Congo, Lupins and Soja hispida 
are practically the only plants used in Kivu as soil improvers 
in coffee plantations. “Soja hispida was introduced in 1931, 
it gives very good results in the coffee plantations as green 
manure. This plant yields 25,000 kg. of green material per 
hectare, and sows itself in such a degree as to ensure the 
establishment of the crop. It gives results even in districts 
where the lupin will not grow” (p. 124-25).
 Page 131 notes, in the chapter on “Tea,” that in about 
1905, on the suggestion of Dr. H.H. Mann, the fi rst Scientifi c 
Offi cer employed by the India Tea Association, Mr. Claud 
Bald of Tukvar Tea Estate, Darjeeling [as of 1994 in West 
Bengal, India], introduced Glycine soja as a green crop in 
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the hill districts. It is listed as one of the leguminous plants 
(ground crops) now commonly used for shade and green 
manure in tea cultivation.
 Pages 209-10 describe the use of Glycine max Merr. 
in 10 tropical countries: “India: In Assam, it is grown as a 
garden crop in the hills, has been tried as a green manure for 
sugarcane in limed soil with success. It is used as a rotation 
crop with sugarcane, and also as a green manure in Bihar. 
In Patna, it is cultivated as a fodder crop and green manure 
plant, grown in rotation with spring cereals. In the United 
Provinces, it is sparingly cultivated for its pods which are 
used as green vegetable. Introduced within comparatively 
recent times into Bombay; not used as a green manure, 
established in an acclimatisation station, but has not got 
beyond that stage of introduction. Only sparingly cultivated 
in Punjab for its fruit, not used in any other way. Grown 
only for seed in Burma, never as a cover or green manure 
plant, date of introduction unknown, probably indigenous. 
Used for green manuring of tea in the Darjeeling districts. 
At Tocklai, the plant was found to do best in shady places; 
it is considered very effective in keeping down weeds and 
preventing soil erosion.
 “Ceylon: A white-seeded variety is reported to have 
made good growth at Peradeniya, but on another occasion, 
the crop was completely destroyed by Kalutara snails.
 “Netherlands Indies: Has long been cultivated in Java, 
and is now almost universally grown in the drier parts of 
the island. It is to be recommended as a green manure for 
rubber and also for perennial plants. Experiments are being 
carried out on its use as a green manure for irrigated rice at 
high altitudes, where other green manure plants (Crotalaria 
juncea, C. anagyroides, Tephrosia candida) have not such a 
vigorous growth. It is too soon to obtain any results.
 “Philippines: It has long been grown in the Batangas 
Province and is of considerable local value as a food. Its use 
as a green manure and as a temporary cover crop is of recent 
date. When grown on rich soils, covers spacings of 60 cm. 
The crop was found very productive in Bukidnon and Lanao, 
below 700 metres altitude.
 “Mauritius: Introduced many years ago, but not much 
grown in the island; not utilized as a green manure.
 “Nyasaland: Used as a rotation crop with tobacco and 
cereals, and also in various other ways; good results are 
obtained.
 “Sierra Leone: It was introduced from Russia in 1913 
and from England in 1928, but without success. Note: This 
document contains the earliest clear date seen for soybeans 
in Sierra Leone, or for cultivation of soybeans in Sierra 
Leone (1913) (one of three documents). The source of these 
soybeans was Russia.
 “Belgian Congo: Introduced into Kivu in 1931; gives 
very good results when utilized as a green manure for coffee. 
It furnishes about 25 tons of green material per hectare; it 
is self-sowing; results are obtained where even the lupin 

will not grow. At Uele, it was found to be of little value, 
being too susceptible to disease and it is also a host plant for 
Helopeltis.
 “Trinidad: Occasionally cultivated as pulse, but is not 
used at all for other purposes.
 “Peru: Experiments are now being carried out for the 
acclimatisation of this species.”
 At the end of this book is an excellent “Index of 
leguminous plants” with scientifi c names only listed 
alphabetically. Includes: Arachis hypogea Linn, p. 155, 
178. Psophocarpus tetragonolobus D.C., 237. Pueraria 
Thunbergiana Benth, see P. hirsuta Schneider. p. 238 [kuzu]. 
Address: Rome, Italy.

56. Institut International d’Agriculture (International 
Institute of Agriculture). 1936. Afrique [Soybeans in Africa 
(Document part)]. In: Le Soja dans le Monde [The Soybean 
in the World]. 1936. Rome: Imprimerie de la Chambre des 
Deputes, Charles Colombo. viii + 282 p. See p. 146-52. [Fre]
• Summary: The following information is not contained 
in the 1936 English-language translation/edition of this 
document by Kaltenbach and Legros: Madagascar: Soybean 
culture was introduced here in 1911. Trials were conducted 
in different parts of the territory but the crop did not expand. 
It presently remains limited to some parcels in agricultural 
experiment stations. Note: This document contains the 
earliest date seen for soybeans in Madagascar, or the 
cultivation of soybeans in Madagascar (1911) (one of two 
documents). The source of these soybeans is unknown.
 Mauritius (Ile Maurice): It is not a crop of any 
importance.
 Réunion: The soybeans is not cultivated except as 
an experimental crop on several square meters at the 
agricultural experiment station. Note: This is the earliest 
document seen (March 2021) concerning soybeans in 
Réunion, or the cultivation of soybeans in Réunion. This 
document contains the earliest date seen for soybeans in 
Réunion, or the cultivation of soybeans in Réunion (1936).
 Soybean culture is not presently practiced in the 
following countries or colonies: Cyrenaica (Cirenaica, 
Cyrenaique, in the easternmost part of Libya), Eritrea 
(Erythree, in northern Ethiopia). Address: Rome, Italy.

57. Institut International d’Agriculture (International Institute 
of Agriculture). 1936. Amérique [Soybeans in Latin America 
(Document part)]. In: Le Soja dans le Monde [The Soybean 
in the World]. 1936. Rome: Imprimerie de la Chambre des 
Deputes, Charles Colombo. viii + 282 p. See p. 38-100. [Fre]
• Summary: The following information is not contained 
in the 1936 English-language translation/edition of this 
document by Kaltenbach and Legros: Chile: The fi rst trials 
in soya acclimatization in Chile date back to 1924 [the 1936 
English edition says 1934, which is probably correct]; since 
1934 this crop has left the experimental stage and entered 
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the practical stage. Note: This document contains the second 
earliest date seen for soybeans in Chile, or the cultivation of 
soybeans in Chile (1934; 1924 would be the earliest date by 
9 years). The source of these soybeans is unknown.
 Cuba: Soya was cultivated for the fi rst in 1917 at the 
agronomic experiment station of Las Vegas.
 “Jamaica: This legume has never been grown 
as a commercial crop in Jamaica. However, several 
experimental plots have been cultivated with success. 
The fi rst experiments go back to the year 1905. There are 
no indigenous varieties, and the varieties that have been 
introduced are not identifi ed. Research has been focused on 
resistance to the warm climate. Soybean culture in Jamaica 
could be extended, for the country does not presently 
produce any foods having a high protein content. In 1934 the 
Department of Agriculture published a brochure on soybean 
culture targeted at the agriculturists and farmers of the 
island.”
 Note: This document contains the earliest date seen 
(Dec. 2008) for soybeans in Jamaica, or the cultivation of 
soybeans in Jamaica (1905). The source of these soybeans is 
unknown.
 Martinique: This is an island in the Windward Islands of 
the eastern West Indies. No attempts to introduce soybeans 
have been made in Martinique.
 Montserrat: This is an island in the Leeward Islands 
of the British West Indies. Soybean culture has never been 
able to be established with success. Sporadic trials were 
conducted in 1913 and 1915, but these trials had to be 
abandoned since the crop is not economical under local 
conditions. Note: This document contains the earliest date 
seen for soybeans in Montserrat or other British Dependent 
Territories in the Caribbean, or the cultivation of soybeans 
in Montserrat or other British Dependent Territories in the 
Caribbean (1913 or before) (one of two documents). The 
source of these soybeans is unknown, but it could have been 
Trinidad.
 Soybean culture is not known to be practiced in the 
following countries or colonies: Antigua, Barbados, British 
Honduras (renamed Belize in about 1975), Trinidad and 
Tobago. Address: Rome, Italy.

58. Institut International d’Agriculture (International Institute 
of Agriculture). 1936. Le soja dans le monde [The soybean 
in various countries of the world]. Rome, Italy: Imprimerie 
de la Chambre des Deputes, Charles Colombo. viii + 282 p. 
Bibliography, p. 276-82. No index. 25 cm. [90 ref. Fre]
• Summary: A superb early work, containing extensive 
original information, looking at developments with soybeans 
and soyfoods country by country, worldwide.
 Contents. Preface (p. 1). A. Cultivation of soy (soja; 
p. 4): 1. Botanical description, selection, classifi cation of 
the varieties. 2. Cultivation properly said. 3. Enemies and 
illnesses.

 4. Cultivation in the various countries: 4a. The Americas 
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile, 
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, 
USA (gives details on all varieties grown, and describes 
production, history, varieties, and cultural practices in North 
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts, 
Mississippi, Missouri, New York, Ohio, West Virginia, 
Wisconsin, Conclusion), Guadeloupe, Guatemala, British 
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica, 
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto 
Rico, El Salvador, Trinidad and Tobago, Uruguay.
 4b. Europe (p. 101): Germany, the Danubian countries, 
Austria, Spain, France, Great Britain, Hungary, Italy, 
Netherlands, Poland, Romania, Switzerland, Czechoslovakia, 
Turkey, USSR.
 4c. Asia (p. 128): Ceylon, China and Manchuria, 
Cyprus, Federated States of Malaysia, British India (incl. 
Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency, 
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim, 
and the district of Darjeeling), Assam, North-West Frontier 
Province, United Provinces), Netherlands Indies, Indochina 
(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine), 
Japan, Palestine, Siam.
 4d. Africa (p. 146): French West Africa, Algeria, Belgian 
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco, 
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia, 
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South 
Africa.
 4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii, 
New Caledonia, New Zealand, Philippines.
 B. Utilization of soya (p. 158): 1. The soybean in human 
nutrition and in industry: Whole soybeans, chart of the uses 
of whole soybeans, use of soya in the green state (green 
vegetable soybeans), soy sauce (dau-tuong of the Annamites, 
or toyo, named shoyu by the Japanese, or chau-yau or chiang 
yoo by the Chinese), condiments and sauces based on soya 
in the Netherlands Indies (tempe, ontjom, tempemori and 
tempe kedele [various types of tempeh and onchom, p. 168-
70]), tao tjo [Indonesian-style miso], tao dji [fermented 
black soybeans], ketjap, ketiap benteng [Indonesian-style 
soy sauce], soymilk (le lait de soja), yuba (crème de lait 
de soja), tofu (le fromage de soja) and fermented tofu (des 
fromages fermentés, made by Li Yu-ying near Paris), soymilk 
casein (caséine du lait de soja, for industrial use, including 
vegetable albumin, or galalithe [galalith]” [isolated soy 
protein], and artifi cial wool), soy lecithin (lécithine de soja), 
soy fl our (la farine de soja, incl. soy bread, soy pastries, and 
soy cocoa).
 Note 1. This is the earliest document seen (Sept. 2010) 
that uses the term benteng or ketiap benteng to refer to an 
Indonesian-style soy sauce.
 2. Soy oil (p. 194): Food uses, industrial uses (including 
soaps, products resembling petroleum, paints, varnishes, 
linoleum, and artifi cial rubber), extraction, directory of 
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U.S. manufacturers of materials and equipment for soybean 
processing, directory of U.S. and Canadian manufacturers 
of food products based on soya (produits alimentaires à 
base de soja, p. 205-06), directory of U.S. manufacturers of 
industrial soy products (p. 206-07).
 3. Soybean in the feeding of domestic animals (p. 207): 
Forage, hay, silage, pasture, soybean seeds, the minerals in 
soybeans, soya as a feed for dairy cows, cattle, buffaloes, 
sheep, hogs, horses and mules, poultry.
 4. Use of soya as fertilizer (p. 257). C. The trade of soya 
and of its by-products (p. 363): Production of soybeans in 
the principal countries, economic importance of soybean 
cultivation in the USA, soybean trade/commerce including 
tables of the major importers and exporters, and amounts 
traded annually in 1931-1934, price of soybeans, cost of 
production.
 List by region and country of people and organizations 
that responded to a questionnaire sent by IIA (p. 273-76). 
Bibliography of main publications consulted, listed by region 
and country of publication.
 Reunion (Ile de la Réunion): “The soybean (Le Soja) 
is only cultivated as an experimental crop, on a few square 
meters at the agronomic station” (p. 148).
 Fiji (Iles Fidji): Soybean cultivation is not yet practiced 
in this colony; however soybean seeds are currently being 
imported in order to conduct a trial.
 New Caledonia: In 1928 soybean cultivation was 
introduced to New Caledonia.
 Note 2. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Bhutan, Costa Rica, Dominican 
Republic, El Salvador, Guatemala, Israel, Jamaica, 
Madagascar, Morocco, New Caledonia, Palestine, Peru, or 
Réunion, or the cultivation of soybeans in Bhutan, Costa 
Rica, Dominican Republic, El Salvador, Guatemala, Israel, 
Jamaica, Madagascar, Mexico, the Middle East. Morocco, 
New Caledonia, Palestine, Peru, or Réunion. It is also the 
earliest document seen (Dec. 2007) concerning soybeans 
in connection with (but not yet in) Cyprus; it is stated that 
soybeans are not grown on the island of Cyprus. Soybean 
cultivation is not practiced in the Italian colonies of Eritrea 
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque, 
now part of Libya).
 Note 3. This document contains the earliest date seen 
for soybeans in Bhutan, New Caledonia, or Réunion, or the 
cultivation of soybeans in New Caledonia (1928), or Bhutan 
or Réunion (1936) (One of two documents).
 Note 4. This is the earliest French-language document 
seen (March 2020) that mentions tempeh, which it calls 
“tempe” (p. 168). It notes that, in general, the indigenous 
people of the Netherlands Indies use soybeans mainly to 
make tempe, a product which, throughout central and eastern 
Java, takes the place reserved for ontjom in western Java. 
Tempeh is found in two forms: either in large fl at cakes 
which are cut at the time of sale into small square morsels, 

or wrapped in folded banana leaves. A detailed description of 
the preparation of each of these two types of tempeh is given 
as well as another type of tempe, called tempemori, which is 
made with soybeans and coconut presscake.
 Soybean cultivation is not known to be practiced in the 
following countries or colonies: Antigua, Barbados, British 
Honduras (renamed Belize in about 1975), Trinidad and 
Tobago.
 Note 5. The name “Georges Ray” is mentioned in this 
book on an unnumbered page. Address: Rome, Italy.

59. International Institute of Agriculture. 1936. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 88-89. For the year 1935. [4 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

60. Sampson, Hugh Charles. 1936. Cultivated crop plants of 
the British Empire and the Anglo-Egyptian Sudan (topical 
and sub-tropical): Based on information which has been 
supplied by the Departments of Agriculture concerned. 
Bulletin of Miscellaneous Information, Additional Series 
(Royal Gardens, Kew) XII. vii + 251 p. See p. 85, 201. 
(London: H.M. Stationery Offi ce). [5 ref]
• Summary: “The information furnished in this Inventory 
of Cultivated Crop Plants, which was asked for by the 
Conference of Colonial Directors of Agriculture held in 
1931, is based on the replies to a questionnaire issued by the 
Director of the Royal Botanic Gardens, Kew, and forwarded 
by the several Departments of State concerned to all Tropical 
and Sub- Tropical countries of the British Empire and to 
the Anglo-Egyptian Sudan. A copy of this questionnaire, 
together with the explanatory notes and covering letter, is 
printed as Appendix B to this publication. The information 
thus furnished has of necessity had to be condensed. There 
may be, and probably are, numerous errors. The offi cers who 
have made these returns may not in some cases have had the 
necessary facilities to enable them defi nitely to determine 
the species of the plant referred to, nor have they always the 
knowledge requisite for the task.”
 “Where the actual date of an introduction, and the 
country from which the plant was introduced are known, 
these are shown in brackets after the name of the country 
concerned.”
 A major part of the book is titled “List of Cultivated 
Crop Plants,” arranged by Genus name. Pages 85-86 discuss 
Glycine Linn. Leguminosae.

Glycine javanica Linn. Tropical Africa and Asia. 
‘Rhodesian Kudzu Vine.’ A fodder plant. An indigenous or 
early introduction in Southern Rhodesia. Note 1. This is the 
earliest document seen (March 2021) that uses the name 
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“Rhodesian Kudzu Vine.”
Glycine max (Linn.) Merr. Known as “Gari kalai” in 

Bengal, “Pe-ngapi” in Burma, “Vilayati Chowra” in Sind, 
and “Kachang sapon” in Malay. “There appear to be two 
types; the northern type whose seeds are rounded in shape 
and often light colored and which grow on an erect plant, and 
the more tropical type which has a fl attened seed, often dark 
colored, on a plant with a defi nite trailing habit.
 (a) Indigenous or an early introduction in Burma, 
Sarawak [joined Malaysia in 1963], and the United Provinces 
[became a state of India, Uttar Pradesh, in 1947].
 (b) Successfully introduced in Assam, Bahamas, 
Bengal (many varieties), Bihar & Orissa, Fiji, Hyderabad, 
North-West Frontier [became part of Pakistan in 1947], 
Queensland, South Africa, Southern Rhodesia, S.S. & 
F.M.S. [Straits Settlements & Federated Malay States; 
later Singapore and Malaysia] (by Chinese), Uganda 
(occasionally), W. Australia (occasionally).
 Note 2. This is the earliest document seen (March 2021) 
that clearly refers to soybeans in Fiji or the cultivation of 
soybeans in Fiji.
 (c) Still under trial or established on an acclimatisation 
station in Baroda [India], Bermuda (as a green manure), 
Bombay, British Guiana [later renamed Guyana] (1905; 
Venezuela, 1913; Trinidad, 1927), Central Provinces [India], 
Cyprus, Grenada, Kenya, Madras, Mauritius, Mysore (2 
varieties from Java are promising), New Guinea (black 
and white seeded kinds), Nigeria (from U.S.A. and Fiji), 
Northern Rhodesia, Nyasaland, Punjab, St. Kitts, St. Lucia 
(Trinidad, 1925), St. Vincent, Seychelles, Sind [became 
part of Pakistan in Aug. 1947; capital is Karachi], Anglo-
Egyptian Sudan, Tanganyika Territory, Trinidad.
 Note 3. The meaning of “St. Lucia (Trinidad, 1925)” 
is unclear. As of 2009, St. Lucia is an island nation, one of 
the Windward Islands, in the eastern Caribbean Sea. About 
250 miles to its south is Trinidad and Tobago, a completely 
different, separate, and much larger island nation. Moreover, 
there is no city or town named “St. Lucia” on Trinidad and 
Tobago.
 (d) Introduced, but the cultivation has subsequently 
disappeared or has been abandoned, in Basutoland 
(abandoned as the seed shatters badly), Ceylon, Dominica.
 (e) Introduced but has failed to become established 
in Antigua, Gambia, Gold Coast [Ghana] (Russia, 1929), 
Montserrat, North Borneo, Palestine, Sierra Leone (S. 
Russia, 1913; Botanic Garden, Regent’s Park, England, 
1928).
 Pages 201-04 give a detailed description of Glycine 
max including: Introduction, plant habit, leaves, fl owers and 
fertilisation, fruit, seeds, conclusion.
 Note 4. This is the earliest document seen (March 2021) 
concerning soybeans in The Bahamas, Basutoland (later 
renamed Lesotho), Palestine, the Seychelles, or Saint Vincent 
and the Grenadines, or the cultivation of soybeans in The 

Bahamas, Basutoland, Palestine, the Seychelles, or Saint 
Vincent and the Grenadines. This document contains the 
earliest date seen for soybeans in the Bahamas, Basutoland, 
the Seychelles, or Saint Vincent and the Grenadines, or the 
cultivation of soybeans in The Bahamas, Basutoland, the 
Seychelles, or Saint Vincent and the Grenadines (1936 or 
before). The source of these soybeans is unknown.
 Note 5. This is the earliest document seen (March 
2021) concerning soybeans in Cyprus, or the cultivation of 
soybeans in Cyprus. This document contains the earliest date 
seen for soybeans in Cyprus, or the cultivation of soybeans 
in Cyprus (1936). The source of these soybeans is unknown. 
However another document published the same year 
contradicts this claim: Institut International d’Agriculture 
(International Institute of Agriculture). 1936. Le soja 
dans le monde [The soybean in the world] (which see). 
Unfortunately, Sampson gives no details about the soybeans 
said to be cultivated in each country.
 Note 6. This document contains the earliest date seen 
for soybeans in Guyana, or the cultivation of soybeans in 
Guyana (1905). The source of these soybeans is unknown.
 Note 7. This is the earliest document seen (March 2021) 
concerning soybeans in New Guinea, or the cultivation of 
soybeans in New Guinea. This document contains the earliest 
date seen for soybeans in New Guinea, or the cultivation of 
soybeans in New Guinea (1936 or before). However New 
Guinea is an island (the second largest in the world, after 
Greenland), which (as of 2007) is administratively divided 
into Western New Guinea, a province of Indonesia (formerly 
known as Irian Jaya and formerly part of the Dutch East 
Indies) on the West and the independent country of Papua 
New Guinea (formerly British New Guinea) on the east. 
Since this is an article about plants of the British Empire, 
the soybeans were almost certainly grown in what is today 
Papua New Guinea.
 Note 8. This document contains the earliest clear date 
seen for soybeans in Sierra Leone, or the cultivation of 
soybeans in Sierra Leone (1913) (one of three documents). 
The source of these soybeans was probably South Russia via 
Great Britain.
 Note 9. This is the earliest document seen (March 
2021) that clearly refers to soybeans in Northern Rhodesia 
(later Zambia), or the cultivation of soybeans in Northern 
Rhodesia. This document contains the earliest clear date 
seen for soybeans in Northern Rhodesia, or the cultivation of 
soybeans in Northern Rhodesia (1936 or before). The source 
of these soybeans is unknown.
 Note 10. This document contains the earliest date seen 
for soybeans in Venezuela, or the cultivation of soybeans in 
Venezuela (1913). The source of these soybeans is unknown. 
Soybeans were probably being cultivated in Venezuela in 
1913, but we cannot be certain from this document.
 In 1905, Jos. Burtt-Davy, government agrostologist 
and botanist in Transvaal, South Africa, notes (p. 261): “On 
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January 1st Mr. H.C. Sampson, B.Sc., was transferred from 
the Education Department to be my assistant for Seed and 
Plant Introduction.” Address: Economic Botanist, Royal 
Botanic Gardens, Kew; Indian Agricultural Service, Retired.

61. International Institute of Agriculture. 1937. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 119-23. For the year 1936. [20 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

62. Kale, F.S. 1937. Soya bean: Its value in dietetics, 
cultivation and uses. With 300 recipes. 2nd ed. Baroda State, 
India: Baroda State Press. xxx + 375 p. Illust. (35 leaves of 
plates, described in a separate record). Index. 22 cm. 2nd ed. 
1937. [66 ref]
• Summary: Contents: 1. Defi ciencies in the Indian diet and 
soya bean as a means to rectify them. 2. History of the origin 
and growth of soya bean: Derivation of the word soya bean, 
origin of soya bean, literature, primitive man and soya bean, 
name of the plant, home of soya bean and its expansion, 
varieties of soya bean, the culture of soya bean is very 
remote (It “has been the chief article of diet in China for over 
7,000 years.”), reference of soya bean in old Chinese records, 
how and when soya bean became known to Europeans, soya 
bean in England (from 1890; J.L. North and Henry Ford), 
soya bean in France (from 1739), soya bean in Italy, soya 
bean in other countries of Europe, soya bean in United States 
of America, India and soya bean.
 3. The use of soya bean: Importance of soya bean, 
dietetic importance, industrial importance, agricultural 
importance (Russia, Mussolini in Italy), medical importance, 
soya bean is alkalising in its effect (“Soya bean milk as well 
as its fl our is used in foods for invalids and infants, like 
Nestle’s food”), longevity and soya bean.
 4. World trade in soya bean: Imports to Europe, 
production of soya bean in Manchuria (58% in North 
Manchuria), exports from Manchuria, oil and cake industry 
in Manchuria, soya bean production in Japan, in America, 
in Africa, in Australia, in Europe, in Java, in India, in 
other British possessions, estimate of world production 
of the soya bean, the desirability of the expansion of soya 
bean cultivation, imports and exports of soybeans, soya 
bean oil, and soya cake–1913-1927: Denmark, Holland, 
United States, Great Britain, Japan, France, Russia, China, 
Germany, Norway, Korea. Source: International Institute of 
Agriculture, Bureau of Statistics, 1921, p. 420-21. A table 
(p. 38) shows statistics for world production of soybeans “as 
estimated by the leading fi rm of London soya bean dealers” 
for various years from 1923 to 1929. This includes individual 
statistics each year for China [incl. Manchuria], Japan, and 

USA. The world totals in tons are: 3,095,000 (for 1923-25). 
3,397,000 (for 1926). 4,325,000 (for 1927). 6,000,000 (for 
1928), and 6,570,000 (for 1929; incl. China 5,250,000; Japan 
550,000; USA 250,000; Java & Dutch East Indies 120,000; 
Other Asiatic countries & Africa 400,000).
 5. Botany of the soya bean plant. 6. Classifi cation of 
soya bean. 7. Cultivation of soya bean. 8. Diseases and pests 
of soya bean. 9. Cultivation of soya bean in India. 10. The 
constituents of soya bean. 11. Soya bean milk. 12. Soya bean 
fl our. 13. Industrial uses of soya bean. 14. Enriching soil by 
addition of nitrogen and use of soya bean as fodder. 15. Food 
requirement of the human body. 16. European and American 
soya bean recipes. 17. Diabetic dishes, Mahatma Gandhi’s 
experiments at Magan Wadi and opinion of scientists on 
soya bean. 18. Chinese and Japanese soya bean dishes: 
Toffu [tofu] or soya bean curd: Digestibility, utilization, 
toffu khan, toffu nao [doufu nao], tze toffu (fried bean curd), 
chien chang toffu (thousand folds), hsiang khan, kori toffu 
(frozen toffu), preservation of toffu. Natto. Tokio natto and 
Kyoto natto etc. Hamanan natto [Hamanatto]. Yuba. Misso 
[miso]. Soya sauce. Soya bean confectionery. Roasted beans 
(Chinese).
 19. Indian soya bean dishes: Hindustani dishes, Moglai 
dishes, Gujarati dishes, Maharashtrian dishes, Bengali 
dishes, Goa dishes, Tanjore dishes. Appendixes. 1. Acreage 
of soya bean in Manchuria during the last 5 years. 2. Total 
fi gures of export during last 5 years. 3. Bibliography. 4. 
Some opinions about the fi rst edition of this book.
 The preface begins (p. iii): “This little book is written 
in response to innumerable inquiries I have had from time 
to time after the inauguration of the plantation ceremony of 
Soya Beans at the State Agricultural Experimental Station by 
H.H. the Maharaja Gaekwar of Baroda in November 1933.
 “A few months after this a food exhibition was held in 
Baroda where many Soya Bean dishes–Indian, European and 
Chinese–were exhibited. The leading papers and journals all 
over the country spoke in very glowing terms about the Soya 
Bean dishes that were exhibited... Later on at the request of 
Messrs. Mitsui Bussan Kaisha Ltd., a leading Japanese Firm 
in Bombay, a Soya Bean Exhibition and Restaurant were 
run in the Japanese village at the H.O.H. fete. So keen was 
the interest and enthusiasm evinced by the cosmopolitan 
public of Bombay that seats in the restaurant had to be 
reserved in advance. The presence of H.E. the Governor and 
Lady Brabourne and many Indian princes was an additional 
evidence of the ever growing popularity of the tasty Soya 
Bean dishes served there.
 “At the closing of the H.O.H. fete many prominent 
people of Bombay requested me to continue the restaurant 
at a convenient place in the city, and asked me to open soya-
bean milk centres for the children of the poor who could not 
afford to buy cow’s milk. Many were ready to fi nance any 
scheme that I would propose, but unfortunately my time was 
not my own as I had to attend to my duties in the State and 
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could not take advantage of their generous offer.
 “The Departments of Agriculture of the various 
provinces of India as well as many Indian States asked me to 
supply them with literature regarding the cultivation and the 
uses of this most useful bean. The Department of Commerce 
and Industry of the Government of Bombay inquired if I 
could furnish them with information about the machinery for 
the extraction of Soya-bean milk. Letters of inquiries from 
private individuals kept pouring in daily from all parts of 
India. All this has induced me to undertake the preparation 
and the publication of this book...
 “From the number of experiments carried on in the 
Baroda territories and outside it, I feel sure that the Indian 
soil is most suitable for the cultivation of soya bean...
 “The leading thought of the day in India is, ‘Village 
uplift,’ and ‘Rural reconstruction.’
 “Baroda, 7th January 1936, F.S.K. (p. iv)
 “Preface to the Second Edition: I feel grateful to the 
public for having given such a hearty reception to the fi rst 
edition of my book. It is running into a second edition within 
a year...
 “Now, Soya Bean Bakeries and Restaurants have been 
started in the city of Bombay and in many other towns in 
India, and Soya Bean products are exhibited in almost all the 
exhibitions...
 “I feel highly thankful to His Highness the Maharaja 
of Baroda who gave me an opportunity last year of visiting 
Russia, where I have seen that seven to ten per cent. of Soya 
Bean fl our was being added to the wheat fl our in order to 
enhance the nutritive value of the bread. The Soya Research 
Institute at Moscow is making researches into the nutritive, 
industrial and economical values of Soya Bean. I have seen 
there the actual working of the Soya-bean milk extracting 
plant. They make casein out of Soya-bean milk. Soya-bean 
cream is sold in the market.
 “I visited the dietetic clinics in England, France, 
Germany, Austria and other European countries, where 
doctors prescribe Soya Bean bread for diabetic patients. 
In Russia, rickets and consumption are treated by Soyolk 
extracted out of Soya Bean...
 “France is growing Soya Bean on côlt de jura [sic, Côte 
d’Azur, on the Mediterranean?]. In England, through the 
efforts of Mr. J.L. North, Soya Bean is realised as a fi eld crop 
for the last two years.
 “Paris, 3rd April 1937. F.S.K. (p. ix).”
 Note: author’s name is pronounced KAL-ay, not KAYL 
(rhymes with tail or sail). (Continued). Address: Food Survey 
Offi cer, Baroda State, India.

63. Schaefer, Victor A. 1937. Aperçu des bibliographies 
courantes concernant l’agriculture et les sciences connexes 
[A survey of current bibliographies on agriculture and allied 
subjects]. Rome, Italy: International Institute of Agriculture. 
84 p. Index. 24 cm. Imprimerie de la Chambre des députés. 

[Fre; Eng]
• Summary: This bibliography of bibliographies and 
journals, written equally in French and English, won the 
Oberly Award for Bibliography in Agricultural Sciences in 
1937. The author was born in 1906. The bibliographies and 
journals are arranged by country, and within each country 
alphabetically by title. Each work cited is accompanied by 
a summary/abstract, 3-17 lines long, in both French and 
English. The countries represented are listed alphabetically 
in French: Allemagne–Germany (52 citations), Argentina (2), 
Austria (1), Belgium (3), Bulgaria (1), Canada (1), China 
(1), Denmark (2), Egypt (2), Etats-Unis–United States (24), 
Finland (1), France and Colonies (24), Great Britain and 
Colonies (26), Hungary (2), India (2), Italy (8), Lithuania 
(1), Norway (1), Pays-Bas et Colonies–Netherlands and 
Colonies (6), Peru (1), Poland (4), Romania (3), Sweden 
(5), Tchécoslovaquie–Czechoslovakia (5), U.S.S.R. (15), 
Yugoslavia (2), International Institutions (16).
 The top 6 countries in terms of the number of citations 
listed are: Germany 52, Great Britain and colonies 26, France 
and colonies 24, United States 24, International institutions 
16, USSR 15.
 Note: We have been unable to fi nd the words 
“soybeans,” “soybean” or “soy” listed anywhere in this 
excellent book. Address: USA.

64. International Institute of Agriculture. 1938. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 132-34. For the year 1937. [9 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

65. Institut International d’Agriculture. 1939. La production 
et le commerce international des huiles et graisses 
[International production and trade in oils and fats. 2 parts]. 
Rome, Italy: Imprimerie de la Chambre des Deputes, Charles 
Colombo. [Fre]*

66. International Institute of Agriculture. 1939. Oils and 
fats: Production and international trade. Studies of Principal 
Agricultural Products on the World Market No. 4. Part I. 345 
p. See p. 59-76. [Eng]
• Summary: Nine major oilseed crops and their respective 
oils are discussed: cottonseed, groundnut, linseed, soya beans 
(p. 59-76), sunfl ower seed, colza seed–rapeseed–mustard 
seed, sesame seed, castor seed, perilla seed, others (hemp 
seed, poppy seed, maize/corn). I. Grinenco wrote section 
IV titled “Soya beans and soya bean oil.” Contents: I. 
Production (p. 59-68). Areas of production: Table 18 shows 
“Areas cultivated for soya.” Average 1924-1928, 1929, 1930, 
1931, 1932, 1933, 1934, 1935, 1936, in China, Manchukuo, 
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Chosen [Korea], Japan, Netherlands Indies [Indonesia], 
United States, U.S.S.R. [USSR, p. 61-62] (Territory in 
Europe and Asia), Europe.
 Table 19 shows “Areas cultivated for soya” during 
the same time periods shown above. In 1936 the world’s 
leading soybean producing countries (in 1,000 metric tons) 
were: China 5,911.0, Manchukuo [Manchuria] 4,175.5, 
United States 816.0, Chosen [Korea] 487.1, Japan 339.8, 
Netherlands Indies (Java and Madura) 247.4, U.S.S.R. 
[USSR] 44.3, Kwantung 17.7, Taiwan 4.4.
 Table 20 shows “Area and production of soya in China 
by provinces (average 1931-1935).” The leaders in total 
production are (in 1,000 metric tons): Shantung 1,980.7, 
Kiangsu 1087.4, Honan 765.0, Szechuan 517.0.
 Table 21 shows “Production of soya in Manchukuo 
by provinces in 1936 (in 1,000 metric tons):” Northern 
provinces: Pinkiang 1,083.9, Kirin 980.8, Lungkiang 464.9, 
Sankiang 260.6, Chientao 91.4, Heiho 2.7. Total north: 
2,884.3. Southern provinces: Fengtien 985.4, Antung 154.7, 
Chinchow 151.1. Total south: 1,291.2.
 Table 22 shows “Area cultivated for the production 
of soya bean in the United States (in 1,000 ha):” Figures 
are given for Illinois, Indiana, Iowa, Ohio, North Carolina, 
Mississippi, Missouri, Other states. Total.
 II. Trade (p. 68-76). Principal countries exporting 
soya beans: Manchukuo, Chosen [Korea], The United 
States. Principal countries importing soya beans: Germany, 
Denmark, Sweden, Netherlands, France, Norway, Latvia, 
Italy, Japan, Chosen, Netherlands Indies. Principal countries 
exporting and importing soya oil: Manchukuo, Japan, 
United Kingdom, Austria, Czechoslovakia, Finland, French 
Morocco, Hong Kong. III. Conclusion (p. 76).
 Concerning Norway: Table 24 (p. 71) shows “Net world 
imports of soya beans (in 1,000 metric tons),” yearly from 
1929 to 1936, plus average 1909-1913, and average 1924-
1928. A footnote shows that in 1910-11 Norway imported 
700 tonnes of soybean oil, followed by an average of 100 
tonnes in 1924-28. Norwegian imports of soybean oil were 
zero from 1929 to 1932, then 2,200 tonnes in 1933, rising 
to 15,300 tonnes in 1934, then 15,700 tonnes in 1935, and 
22,900 tonnes in 1936.
 Concerning Finland: Pages 74-75 state that Finland 
imports soya oil. Finland’s fi rst recorded imports were in 
1931, when 684 metric tons (tonnes) were imported. By 1936 
Finland was importing 2,565 tonnes of soya oil a year. Note: 
This is the earliest document seen (May 2002) concerning 
soybean products (soy oil) in Finland; soybeans as such have 
not yet been reported. This document contains the earliest 
date seen for soybean products (soy oil) in Finland (1931).
 Concerning Latvia: Page 72 states: “Among the 
countries that have increased their imports of soya beans are 
France, Norway, and Latvia, although the quantities imported 
up to the present are relatively small.” They are so small that 
no statistics are given. Address: Villa Umberto I, Rome, Italy.

67. International Institute of Agriculture. 1939. Oils and 
fats: Production and international trade. Studies of Principal 
Agricultural Products on the World Market No. 5. Part II. 
423 p. [Eng]
• Summary: Contents: Section II. Land animal fats. Butter. 
Pig fats. Beef and mutton fats. Trends in world production 
of and world trade in fats of land animals. III. Marine animal 
oils and fats. IV. Production and consumption of fats and 
oils in certain countries. V. Utilisation of fats and oils. VI. 
Prices of fats and oils (with graphs). Address: Villa Umberto 
I, Rome, Italy.

68. International Institute of Agriculture. 1939. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 163-67. For the year 1938. [13 
ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

69. International Institute of Agriculture. 1940. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 207-10. For the year 1939. [13 
ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

70. International Review of Agriculture (International Inst. 
of Agriculture). 1940. Survey of the human nutrition problem 
under present conditions. 31(2):53T-69T. See p. 64T.
• Summary: Section III, “Proteins,” states (p. 64): “The 
‘Edelsoya’ is, however, a remarkable exception to this rule; 
one kilogram of its fl our contains 415 gr. of protein, 202 
gr. of fat and gives 4,606 calories, while one kilogram of 
meat gives 200 gr. of protein, 35 gr. of fat and 1200 calories. 
In view of its high protein and fat content, the ‘Edelsoya’ 
is therefore greatly superior to meat, although the latter is 
preferable because its proteins are more digestible.”
 Note: This is the earliest English-language document 
seen (March 2020) that mentions “Edelsoya,” a whole soy 
fl our.

71. Soroa, José Maria de. 1941. La soja. Su cultivo y 
aplicaciones. Segunda edicion, corregida y aumentada [The 
soybean. Its cultivation and utilization. 2nd ed.]. Madrid, 
Spain: Ministerio de Agricultura. Seccion de Publicaciones, 
Prensa y Propaganda. 87 p. Undated. No index. 16 cm. First 
ed. was by Abadal and Soroa, 1932. [Spa]
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• Summary: Contents: The soybean. Recent history. 
Some antecedents to the present trials conducted in Spain. 
Agronomic notes (incl. soybean varieties). Preparation of the 
soil. Utilization of soybeans. Food uses. Other applications 
of the seed. Industrial uses. Soybean oil. Extraction and use 
of the fl our and milk of the soybean. Exploitation of the 
soybean plant as feed. Forage. Use of soybean in clinical 
analysis (urease). Appendix: Soybean production worldwide 
in 1925-1929 and 1933 (from IIA, Rome).
 For some years the author has been dedicated to the 
economic propagation of this legume (la soja) in Spain. He 
has succeeded in calling attention to its merits, both with the 
fi rst edition of this book (1932) and with subsequent work 
and demonstrations; a number of farmers have experimented 
with the crop. He was asked to do a new edition of this 
booklet by the Ministry of Agriculture’s Department of 
Publications, Press, and Propaganda / Advertising, in order to 
synthesize some observations of recent years and to give an 
opinion on the possibilities and economic advantages of ‘la 
soja’ in Spain. The author refl ects that the days of hunger in 
the ‘red zone’ are not far away (p. 5).
 The Station of Cereal Culture (Estación de 
Cerealicultura) and the Institute of Agronomic Investigations 
(Instituto de Investigaciones Agronómicas) are already 
working on soybean cultivation. The author offers to the 
Superior Council of Scientifi c Investigations the subject of 
the use of soy in the diet, and how to perfect the soybean, 
lower its price, and employ its derivatives in as many 
technical fi elds as other countries already do. In effect, not 
alone did Russia start giving maximum attention to the 
soybean (p. 7).
 In southeast Spain, soybeans have been cultivated on 
the farms of Jerez de la Frontera by the author’s esteemed 
teacher and the director of the Center D. Eduardo Noriega 
Abascal (p. 8). A graph on page 10 shows soybean imports 
and exports for 1934 for various countries.
 Some antecedents to the present trials conducted in 
Spain: In 1917 the Spanish council in Shanghai, don Julio 
Palencia, sent to the Spanish Department of State a study on 
the cultivation of soybeans, proposing that trials be made to 
acclimatize the valuable legume to their country.
 In Motril (a city in south central Spain on the 
Mediterranean) and then in the Southern Agricultural Station 
at Malaga (a town just to the west of Motril, also on the 
Mediterranean), soybeans started to be cultivated about 10 
years ago (c. 1931) by the agronomic engineer D. Arsenio 
Rueda, in parcels of 5 ares = 0.5 ha, from which he obtained 
yields each of 60 litres (.78kg/liter), so 46.8 kg per 5 ares.
 Both white and black varieties have given good results, 
but the white was better, and the seeds obtained have been 
divided among agriculturists...
 In Spain, besides the trials cited above, for more than 
25 years (since ca. 1916) the soybean has been cultivated 
with excitement thanks to the zeal and the interest, realized 

in patriotic labor on the farm in Jerez (southeast Spain), 
of the agronomical engineer Eduardo Noriega, and also of 
Mr. Oritz, comrade of the former. They shared yellow and 
black varieties with Valencian farmers; Valencia is on the 
Mediterranean. Cultivation has since been accomplished 
in the central Spanish region. There is also a record of the 
cultivation of soybeans in Lerida in the years 1925-26 by the 
doctor don Jose Abdal, an illustrious pharmacist.
 The sowing was done with seeds procured from Japan 
of the variety soja hispida, yellow seeded, with the object 
of seeing if it would grow in this province. The seeds were 
soaked for 10 hours in water, then planted in a garden 
without more security or care than they would take with any 
other plant. They were sown at the end of April and most 
of the seeds germinated, reaching a height of 65 cm. They 
developed and fl owered perfectly, and were completely 
developed by the end of August. This small trial can only 
demonstrate that the soybean will grow in irrigated terrain, 
on a warm site, and without much care (p. 12-14).
 The agronomic engineer Jesus Andreu, 20 years ago, did 
tests on the culture of soy as a forage plant in the province 
of Pontevedra with good results. There is also news, if 
incomplete, of other successful tests in the provinces of 
Madrid and Toledo.
 As a consequence of this news–and perhaps of the 
spreading of these and of the foreign trials, and of the 
experiences of the National Agronomic Institute–soybeans 
have been divided among individuals and farms for the last 
10 years by the General Direction of Agriculture. And the 
Institute of Cereal Culture has resumed trials with seeds of 
Japanese origin. The author’s companions, don Felix Sancho 
Penasco and don Fernando Gaspar are studying a hundred 
varieties, and will determine the requirements of each variety 
in order to select the ones appropriate for each region (p. 15).
 Note: No date is given in this book. However a 
bibliography in the Sept/Oct. issue of Revue Internationale 
du Soya gives the date as 1941. Address: Ingeniero 
Agronomo, Madrid, Spain.

72. Abeele, M. van den. 1942. L’extension de la culture du 
soja [The spread of soybean cultivation]. Bulletin Agricole 
du Congo Belge 33(1):199. March. [Fre]
• Summary: Soybean area and production has expanded 
most in the United States. Innumerable patents concerning 
the extraction of its numerous products and by-products are 
being exploited by powerful food and industrial companies. 
The Ford Motor Company, which uses several kilograms 
of soya in each of its automobiles, has popularized the 
cultivation of soybeans and used these soybeans to make 
industrial products. In Europe, Romania is the country 
most actively involved in growing soybeans; production 
has grown from 11,000 tonnes in 1935 to 52,500 tonnes in 
1938. Germany has done research on increasing soybean 
yields through better use of fertilizers. Soybean production 
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has also expanded considerably in Bulgaria–according to the 
Monthly Statistical Bulletin of the International Institute of 
Agriculture.

73. International Institute of Agriculture. 1942. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 112-14. For the year 1940. [8 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

74. International Institute of Agriculture. 1942. Denrées et 
matières premières agricoles; production et consommation 
dans les différentes parties du monde, 1934-1938 
[Agricultural commodities and raw materials: production and 
consumption in the different parts of the world, 1934-1938]. 
Rome, Italy: IIA. 223 p. [Fre]*
• Summary: A study prepared by Dr. Valentino Doré, Chief 
of the Service of General Statistics, on production and 
consumption of agricultural products and raw materials in 
various parts of the world, for the fi ve-year period 1954-
1958. Among the products for which data are given are 
wheat, rye, rice, barley, oats, corn, potatoes, sugar, coffee, 
tea, cacao, wine, tobacco, fl axseed, cottonseed, soybeans, 
copra, almonds, olive oil, palm oil, cotton, fl ax, hemp, jute, 
manila hemp, sisal agave and similar fi bers, rubber, beef, 
mutton and goat meat, pork, milk and its derivatives, wool, 
and silk.
 Note: An English-language version / translation of this 
was published by IIA in Rome in 1944 (229 p.). Address: 
Rome, Italy.

75. Billard, Juan J.; Aiub, Alberto. 1943. La soja; estudio 
económico posibilidades de su cultivo en la Argentina 
[The soybean: Economic studies on the possibilities of 
its cultivation in Argentina]. Universidad Nacional de 
Buenos Aires, Instituto de Economia y Legislacion Rural. 
Publicacion 4(5):150-273. [37 ref. Spa; eng; por]
• Summary: Most of the contents is taken from a 1936 
report by the International Institute of Agriculture in 
Rome. Contents: Prologue. Introduction. 1. Utilization. 
2. Development of soybean cultivation worldwide: By 
continent, by country, importance of soya worldwide 
compared with other major crops. 3. International commerce: 
Soybeans (importing countries, exporting countries), oil 
(importing countries, exporting countries), soybean cakes 
and meal (tortas y harina de tortas), world exports compared 
with other vegetable products. 4. Prices: European markets, 
U.S. markets, correlation. 5. Possibilities of soybean 
cultivation in Argentina. 6. Conclusions. 7. Summary. 
Address: Buenos Aires, Argentina.

76. International Institute of Agriculture. 1943. Soy Bean–
Soja. Bibliography of Tropical Agriculture–Bibliograpie 
d’Agriculture Tropicale p. 179. For the years 1941-42. [5 ref]
• Summary: This is a bilingual English/French publication. 
Under III “Oil yielding plants,” the section on “Soy Bean” 
contains a short annotated bibliography, with the summary 
in both languages. The references appear alphabetically by 
author. Address: Villa Umberto I (110), Rome, Italy.

77. Washington Post. 1944. Getting nutritive products to 
Europe big problem. March 19. p. B1.
• Summary: The section titled “Vegetable proteins” notes 
that the government “Division of Liberated Areas” has 
helped interested food processors to develop a precooked 
vegetable stew which includes soybean grits. The Food 
Forum put on a program that showed how to start feeding 
millions of hungry Europeans quickly at a cost of 13½ 
cents for three good meals–based on vegetable proteins, 
principally soya. “While not claiming that vegetable proteins 
can ever take the place of meat, poultry and dairy products, 
the Food Forum presented a solid case for their worth” as 
the mainstay of the United Nations Relief and Rehabilitation 
Administration (UNRRA). The three meals (which contained 
2,000 calories and about 108 gm of protein) included 2 
ounces of wheat-soya cereal, 1 ounce of pea-soya soup, 6 
slices of bread (containing 5% soya fl our), and 8 oz. of the 
precooked stew mix with “soya powder.” Also on display 
were “soya noodles” and “dehydrated cheese and soya that 
can be used as a bread spread or a sauce...” “Soy griddle 
cakes are as satisfying a food as can be found.”
 Note: This is the earliest document seen (Nov. 2021) 
concerning the United Nations and soy.

78. Emergency Committee to Save the Jewish People of 
Europe. 1944. What’s happy about this New Year? (Ad). New 
York Post (New York). Sept. 20. p. 26? Wed.
• Summary: This full-page ad is an urgent appeal to save the 
Jewish people of Europe from the Nazis. The text begins:
 “As the Jewish New Year approached, greeting and 
messages of good will began to reach the survivors in 
Eastern Europe from the world of Allied democracies–
messages that promise a dawn of new happiness. One of 
them, Sir Clifford Heathcote-Smith, of the International 
Committee on Refugees, asserted that in liberated terratories 
‘anti-Semitism will die a sudden death... the dislocated 
(Jews) will be repatriated to their homelands and given 
equal rights and full citizenship.’
 “But in those ghostly regions, in the valley of death, 
the survivors ask: ‘What’s happy about a Jewish New Year 
in which mourns millions of our people, brutally murdered, 
burned alive, asphyxiated in gas chambers, thrown, still 
living, into burial trenches, while the governments of our 
friendly nations dilly-dallied and split hairs about matters of 
rescue?”
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 In the middle of the page is a photo of two children with 
this caption below it: “How else can we explain why the 
greatest armed forces in history–the irresistible armies of 
the United Nations that are today annihilating the combined 
military power of Germany and Japan–bar Jewish escape 
into Palestine because of the alleged fear of arousing a 
handful of Arab politicians, former spies of Germany?”
 At the lower left of the ad is a large horizontal rectangle 
across the top of which is written: “Emergency Committee 
to Save the Jewish People of Europe,” and below that “25 
West 45th Street, New York 19, N.Y. [telephone] BRyant 
9-4600.” Below that are the names of the members of the 
Executive Board, divided into three groups: Co-Chairman, 
Vice-Chairmen and Members.
 The nine Co-Chairmen include (hard to read): Peter 
H. Bergson. Louis Bromfi eld. Eddie Cantor. Ben Hecht. 
Hon Will Rogers, Jr. Hon. Andrew L. Somers. Mme. Sigrid 
Undset. Dr. Maurice William. Li Yu Ying.
 The ten Vice-Chairmen are: Conrad Bercovici. Jo 
Davidson. Norman Dodd. Mrs. Guy M. Gillette. Fowler 
Harper. Conrad Hoffman, Jr. Eri Jaborinsky. Samuel Merlin. 
Dorothy Parker. Michael Potter. Fletcher Pratt. Henry F. 
Pringle. Dr. Manford Sakel. Arthur Szyk.
 The members of the Committee are given in three 
columns starting with the following names in alphabetical 
order: Stella Adler. Jack J. Amiel. Albert Bauer. Yitshaq 
Ben-Ami. Arish Ben-Eliezer. Theodor Bennahum. Rabbi 
Philip D. Bookstaber. Bishop James A. Cannon, Jr. Lester 
Cohen. Alan Corelli. Rep. Samuel Dickenstein. Dr. Albert C. 
Dieffenbach, A. Hadani Rafaeli. Nathan George Horwitt. J. 
Jabotinsky. Dr. Fritz Kaufman. Rose Keane. Emil Lengyel. 
I. Lipschutz. Lawrence Lipton. Emil Ludwig. Gov. Edward 
Martin [Pa.]. Prof. Kirtley Mather. Gov. J. Howard McGrath 
[R.I.]. Michael Potter. Victor M. Ratner. Curt Riess. Samuel 
Rosen. Arthur Rosenberg. K. Shridharani. Rabbi Eliezer 
Silver. Arthur Szyk. Irving Taitel. Thomas J. Watson. Alex 
Wilf.
 “Executive Director: Johan J. Smertenko. S. Merlin. 
Treasurer: Mrs. Frances Gunther. Secretary: Gabriel 
Wechsler. All accounts of this Committee are audited by the 
fi rm of Louis J. Yamolsky, Certifi ed Public Accountant.” 
Address: 25 West 45th Street, New York 19, N.Y. Phone: 
BRyant 9-4600.

79. Perry, John. 1944. Postwar foreign markets for soy fl our. 
Soybean Digest. Oct. p. 8.
• Summary: “It is estimated that the soy fl our industry [in the 
USA] can today produce about one billion pounds in excess 
of annual domestic consumption. Much of this extra capacity 
was set up, with offi cial encouragement, in anticipation of 
post-war relief needs.
 “About the most encouraging thing that can be said 
today about overseas market prospects is that soy fl our will 
be needed and can be used. Whether it will be used on a large 

enough scale to make use of all production facilities is quite 
another matter.
 “Various estimates have been made of Europe’s relief 
needs, and several supply schedules have been projected. The 
original plan of the Tolley Committee called for extensive 
use of soy fl our. Soy fl our, and various products including 
soy fl our and grits, were included in the plans of the Offi ce 
of Foreign Relief & Rehabilitation Operations. These early 
plans have been discarded. No provision for soy in any 
form was made by the Inter-Allied Postwar Requirements 
Bureau, nor by the British Young-Sinclair working parties. 
Present UNRRA [United Nations Relief and Rehabilitation 
Administration] schedules include no soy products.
 “According to the New York Times: ‘The food program 
of UNRRA will concentrate on basic foods, such as bread 
grains, fats, meats, and milk products liked by all people 
when prepared according to their own cookery,’ says Andrew 
Cairns, chief of the Food Division... ‘Except for some special 
situations, dehydrated soups and dried eggs are not the 
UNRRA type; canned pork and the sturdy old grain cereals 
are.’ In other words. UNRRA wants to supply Europe with 
the foods that Europe had before the war, and hesitates to 
experiment with anything new.
 “Realistic estimate: This is understandable. After World 
War I, there were reported instances of hungry people 
refusing to eat unfamiliar foods... While much meat is off 
ration now and dairy production this year has been better 
than expected, the 1945 outlook is not encouraging. The one 
billion pounds of soy fl our is the only large reserve of high-
quality protein available anywhere in the world.
 “UNRRA will not decide what is to go to Europe. Actual 
requirements will originate with the government of each 
European area. These governments will say what they want 
and will decide what substitutes they will accept.
 “There is considerable interest in soy fl our and soy 
products among the governments-in-exile. Many of them do 
not yet have food experts in Washington [DC] and few of 
them have any commodity specialists as yet. But individual 
foreign nutritionists, public health offi cials, and agricultural 
economists are familiar with soy and are promoting it within 
their own missions.
 “It is becoming increasingly important to bridge the gap 
between the soy industry and potential foreign users. Soy 
fl our and products present unique problems of distribution. 
There is need to interpret our knowledge about soy and 
its uses in terms of the actual conditions of use in each 
European country.
 “There will be technical problems to solve. How can 
soy fl our be used in combination with the kind of fl our that 
is milled in Greece and Poland without trying to effect a 
change in traditional baking practices? Where in Europe is 
there a meat industry that might use grits? Can soy he used 
in the Mediterranean in noodles and spaghetti? What types of 
dry soups would be popular in each country?
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 “The answers to some of these questions may be found 
only after Europe is liberated and we have more exact 
knowledge of conditions there. But if foreign offi cials 
recognize that soy protein is a satisfactory supplement to 
animal proteins, and if they are made aware of the versatility 
of soy, they will fi nd it worthwhile to work with American 
technicians in fi nding ways to distribute soy and use it in 
foods their people will accept.” Address: John Perry & 
Associates, Washington, DC.

80. International Institute of Agriculture. 1944. Agricultural 
commodities and raw materials produced and consumed in 
the different parts of the world 1934-1938. Villa Umberto, 
Rome, Italy: IIA. 229 p. Index. 24 cm.
• Summary: Concerning world soya production (worth 
$184 million gold), Asia [mainly China, Manchuokuo 
[Manchuria], Chosen [Korea], Netherlands Indies (Java and 
Madura), Japan, Kwantung, and Taiwan; based on 1939 IIA 
studies of world market #4] produces 89.6% (393.5 million 
bu of 60 lb each, worth $165 million), North America 9.4% 
(41.2 million bu, worth 17 million), USSR 0.6% (2.6 million 
bu, worth $1 million), and Europe 0.4% (1.8 million bu, 
worth $1 million).
 Concerning world soya consumption (worth $184 
million gold), Asia consumes 78.4% (worth $145 million), 
Europe 11.6% (worth $21 million), North America 9.3% 
(worth 17 million), USSR 0.7% (worth $1 million).
 Between 1934 and 1938 soya production has increased 
greatly, rising 90% in Asia, 9% in North America, and 1% in 
the USSR and Europe. The biggest soya exporting continent 
is Asia, and the biggest importer is Europe. In Europe, 
Germany (at 24.3 million bushels, each 60 lb) imports more 
than all other European countries combined, followed by 
Denmark (8.8 million), the UK (4.8), Sweden (4.4), and 
Netherlands (3.7). Address: Rome, Italy.

81. Stettinius, Edward R., Jr. 1944. Lend-Lease, a weapon 
for victory. New York, NY: The Macmillan Co. xiv + 358 p. 
Illust. Index. 22 cm. [1 ref]
• Summary: This book was written by the head of Lend-
Lease during World War II. He was appointed “Administrator 
of the Lend-Lease program” on 28 Aug. 1941. On 11 March 
1941 Lend-Lease was enacted, appropriating $7 billion for 
aid to countries resisting Axis aggression. Specifi cally it 
permitted the President of the United States to “sell, transfer 
title to, exchange, lease, lend, or otherwise dispose of, to any 
such government [whose defense the President deems vital 
to the defense of the United States] any defense article.” 
Lend-Lease began over 18 months after the outbreak of the 
European war in Sept. 1939, but before the U.S. entrance 
into the war in December 1941. It was called An Act Further 
to Promote the Defense of the United States. Lend-Lease 
was a critical factor in the eventual success of the Allies in 
World War II. Settinius later served as Secretary of State 

from 1944 to 1945–under presidents Roosevelt and Truman. 
The Lend-Lease program was a decisive step away from 
American non-interventionism since the end of World War I 
and towards international involvement.
 Contents: Part I. Pattern for victory. Part II. Vital to our 
defense. Part III. Arsenal of democracy. Part IV. The United 
Nations. Part V. Weapon for victory. Appendices: 1. The 
Lend-Lease Act of 11 March 1941. 2. Russian Master Lend-
Lease Agreement. 3. Reciprocal Aid Agreement with the 
United Kingdom.
 Note: Even though soy fl our and soy oil were major 
commodities sent to U.S. allies during and after World 
War II, soy is not mentioned in the index of this book. Yet 
soybeans are mentioned on p. 102.
 In 1941 Hitler was trying to starve Britain into 
surrender–and he almost succeeded in the spring of 1941. 
By the spring of 1941 there was terrible shortage of food. 
On 16 April 1941 the fi rst Lend-Lease transfer of food was 
authorized when President Roosevelt directed Secretary of 
Agriculture Claude R. Wickard to transfer to Britain 100,000 
cases of evaporated milk, 11,000 tons of cheese, and 11,000 
tons of eggs. When the fi rst U.S. ships docked there were 
only a few weeks of food reserves in the U.K. By Christmas 
1941 arrivals of Lend-Lease foodstuffs had just passed the 
million ton mark.
 The Lend-Lease program increased the U.S. capacity to 
produce food. On 3 April 1941 the USDA announced that its 
“ever-normal granary” program was to be greatly expanded. 
The Department told U.S. farmers that the Government 
would support prices of pork, dairy products, eggs, and 
poultry and other such needed foods “at levels remunerative 
to producers.” In 1941 U.S. farm production set a new 
record.
 For 1942 much more ambitious goals were set. In Sept. 
1941 Secretary Wickard told farmers in a nation-wide radio 
broadcast that “for the fi rst time in the history of agriculture 
in this country production goals for all essential farm 
commodities have been established. Wickard called it the 
“Food for Freedom” program. These goals called for record 
farm production:
 “9 billion more pounds of milk, 500 million dozen more 
eggs, 10 million more hogs, 2 million more head of cattle, 
1½ million more acres of soybeans, and 3 million more acres 
of peanuts.” And all this was before Pearl Harbor (7 Dec. 
1941).
 The farmers responded magnifi cently. Despite shortage 
of farm labor and machinery, “they succeeded in producing 
12% more food in 1942 than 1941.” This made it possible 
in 1942 to send 3,750 million pounds of Lend-Lease food 
to Britain and Russia, “while still providing Americans with 
more food to eat than they had ever had before.” (p. 101-02).
 On 6 May 1941 China, which was fi ghting Japanese 
aggression, was declared eligible for Lend-Lease aid. “Soon 
afterward Belgium, Norway and Poland were brought under 
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the program, and so was the Netherlands...”
 “The event which had the greatest effect upon the 
planning and administration of the Lend-Lease program, 
however, was the Nazi attack of 22 June 1941 on the Soviet 
Union.” This caused a major revision of the Lend-Lease 
program and greatly expanded its horizons.
 At the time this book was written, the U.S. had spent 
$12.9 billion dollars on the Lend-Lease program. All of this 
money had been appropriated by Congress, one year at a 
time, in Lend-Lease Appropriation Bills. Of this, $1.9 billion 
was for food and other agricultural products. By far the 
biggest category was “$6.2 billion for planes, tanks, guns, 
ammunition, ships, trucks, and other fi ghting supplies” (p. 
323).
 In March 1943 Lend-Lease was extended by votes of 
407-6 in the House and 82-0 in the Senate.
 A photo (facing the title page) shows Edward R. 
Stettinius, Jr. in 1942 discussing the Seventh Lend-Lease 
Report to Congress with President Franklin D. Roosevelt.
 Note: A total of $50.1 billion (equivalent to $759 billion 
at 2008 prices) worth of supplies were shipped: $31.4 billion 
to Britain, $11.3 billion to the Soviet Union, $3.2 billion to 
France and $1.6 billion to China. Address: Head of the Offi ce 
of Lend-Lease Administration.

82. Business Week. 1945. Meal in one: United Nations 
delegates try precooked, dehydrated dish that may be widely 
used to feed liberated peoples of Europe. May 12. p. 22, 24.
• Summary: Vitameal [Vita-Meal] is on the menu of 
Clinton’s Cafeteria in Los Angeles, and (starting last week) 
on the menu of the United Nations Conference cafeteria 
located in the Opera House in San Francisco, where it is a 
sort of mystery food–a stew today, a soup tomorrow, and an 
entree the next day.
 Dr. Henry Borsook, professor of biochemistry at the 
California Institute of Technology, developed the new food, 
and referred to it as a “multipurpose meal.” He considers it 
to be far superior to other dehydrated foods in palatability, 
nutritional value, ease of preparation, and versatility. It can 
be used as a food extender, a food supplement, and in many 
other ways.
 To prepare it: Add enough water and cook for half an 
hour. You can add a bit of fat for taste plus some calories 
[such as rice] to make a real meal. Dr. Borsook realized that 
if it passed the taste test with the U.N. representatives of the 
liberated countries, it would be accepted for their people.
 The meal contains the following mixed ingredients: 
Lima beans (fl aked and dehydrated), soy grits (tunnel-
dehydrated), potatoes, cabbage, parsley, tomatoes, onions, 
and leeks plus a skillful blend of 17 fl avoring ingredients 
such as paprika, onion powder, sweet basil and bay leaf. It 
is fortifi ed with vitamins A, B-1, B-2 and niacin, and with 
calcium and iron.
 This new food cannot be sold–except at Clinton’s 

Cafeteria. A year ago, Clinton asked Dr. Borsook, a leading 
food technologist, to help him improve the quality of the 5¢ 
meal he served at this cafeteria. The result of Dr. Borsook’s 
research was this multipurpose meal, now served at the 
cafeteria (with bread and a cookie) for 5¢.
 George Mardikian, owner of San Francisco’s 
famous Omar Khayyam Restaurant, is in charge of food 
arrangements for Conference delegates and their advisers at 
the Opera House. He liked the taste of the new food, as did 
the women who helped him, so he was selected to introduce 
it to the Conference. It is now served daily in various forms.
 American Relief for France, Inc. has already sent an 
order to F.W. Boltz Corp., Los Angeles (the manufacturer) 
for the use of tuberculous children in France.
 Note 1. This is the earliest document seen (Jan. 2011) 
that mentions Dr. Henry Borsook in connection with 
“multipurpose meal” or Multi-Purpose Food–which he 
developed.
 Note 2. This is the earliest document seen (Dec. 2001) 
concerning the United Nations (or any of its organizations, 
such as FAO) in connection with soy.

83. Clinton, Clifford E. 1945. Subsistence feeding. Los 
Angeles, California: Clifton’s. 5 p. Unpublished typescript. 
June 1. 28 cm.
• Summary: “In response to many inquiries regarding ‘Vita-
Meal’ (Multi-Purpose)–the 5¢ meal served at Clifton’s–the 
following information has been prepared.
 “History: Since 1931, in accord with the policy of 
not turning any person away hungry regardless of funds, 
Clifton’s has been serving a subsistence meal, given free to 
those without means of payment. At fi rst this was provided 
in conventional foods at 1¢ per portion. Later a complete 5¢ 
meal was offered consisting of entree (Spanish rice, stew, 
maccaroni dish, etc.), potatoes, vegetable, drink and dessert. 
This was supplemented by a 1¢ meal consisting of rice with 
hot soup and vegetables poured over it. Those without funds 
were given this meal free.
 “In 1943, in line with an expansion program, Clifton’s 
sought the advice of Dr. Henry Borsook, professor of 
Biochemistry at California Institute of Technology, in 
standardizing a formula for a multi-purpose meal which 
should meet the following requirements.
 “1. It must be really palatable, whether served hot or 
cold.
 “2. It should be packageable and keep well over long 
periods without refrigeration.
 “3. It should be practicable for preparation and handling.
 “4. It should provide adequate subsistence for one 
person for one-third of a day with essential vitamin and 
mineral constituents.
 “5. While designed primarily for service from restaurant 
facilities, it should be adaptable for general dispensation 
where facilities are primitive; for use in relief and 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   56

© Copyright Soyinfo Center 2021

rehabilitation work without reliance on special equipment.
 “6. The cost, including packaging, must be 5¢ or less.
 “7. To avoid monotony in frequent use it should be 
adaptable to combination with small amounts of other food 
and assume the dominant fl avor of added items.
 “8. It must cook easily and quickly.
 “9. It must be readily acceptable to both large and small-
scale cooking.
 “10. It should incur no drain on scarce civilian food 
supplies of the United States if used for overseas relief 
feeding.
 “Dr. Borsook undertook to meet these requirements and 
Clifton’s initially sponsored the research, assisting fi nancially 
and in the establishment of an Experimental Kitchen at the 
Institute presided over by a skilled French cook, Madame 
Soulange [Solange Berczeller].
 “It was concluded that the requirements set up could 
only be met by the use of dehydrated foods, fortifi ed with 
vitamin and mineral concentrates.
 “After the constituents had been generally agreed upon 
and it was placed in service at Clifton’s as ‘Vita-Meal,’ 
the California Dehydrator’s Association joined in the 
sponsorship of the research, broadening its scope to other 
problems of dehydrated foods.
 “The multi-purpose meal formula was thereupon 
stated in terms of dehydrated components and soy-beans. 
Manufacture was undertaken by F.W. Boltz, Los Angeles 
dehydrator. Mr. Boltz and his staff spent considerable time, 
effort and money in further experimentation improving the 
pre-cooking, processing and combination of the various 
items, developing manufacturing methods and introducing 
the product to prospective large-scale users, public agencies. 
He also was instrumental in making available a plan for 
large-scale production through facilities of other dehydrators 
and food processors throughout the United States.
 “A 20,000 pound trial order was placed by the French 
relief agency in April 1945. It was through Mr. Boltz that the 
meal, prepared by the famous chef of the Omar Khayyam 
restaurant, George Mardikian, was served to delegates to the 
United Nations Conference on International Organization at 
San Francisco.
 “Character of the Multi-Purpose Meal:” Thirteen 
characteristics are listed; they are somewhat different 
from the 10 requirements that Mr. Clinton presented to Dr. 
Borsook. For example: “2. It violates no dietary rule of any 
religious faith.” “7. The food cost is approximately 4¢ per 
meal. 8. Protein base is supplied by soy-bean grits, to which 
are added dehydrated potatoes, cabbage, tomatoes, onions, 
leek, parsley, herbs, salt and pepper.” 12. There is no patent 
on the formula...”
 Preparation. Availability (“F.W. Boltz Corporation, 3614 
Council Street, Los Angeles, California, is the present source 
of the basic product–Multi-Purpose Meal”). Percentage 
composition of Multi-Purpose Meal (Soy grits 68.0%. 

Potatoes 9.0%. Vegetable seasoning and salt 8.6%. Cabbage 
4.5%. Onions 4.5%).
 “Statement from article entitled: ‘A Nutritionally-
Adequate, Low-Cost Multi-Purpose Meal,’ by Dr. Henry 
Borsook, California Institute of Technology, May, 1945.”
 “A combination of legumes and cereal and other 
vegetable proteins can provide the protein equivalent to 
meat or eggs. By adding to this mixture calcium, iron salts 
and certain synthetic vitamins, a vegetable mixture can be 
made which is the nutritional equivalent of meat and dairy 
products at far less cost. The food engineer thus can do more 
than contrive substitutes for certain natural (i.e. unprocessed) 
foods. He can make low cost foods as nutritious as expensive 
foods.”
 “Vita-Meal: As served daily at Clifton’s ‘Vita-Meal’ 
(with Multi-Purpose Meal as its main constituent) contains 
two items:–1. Multi-Purpose Meal, prepared to take out in a 
small carton with a wooden spoon. 2. A dessert wafer. This 
is a chocolate sandwich-type cookie, the fi lling of which 
contains vitamin C, the fugitive vitamin found in leafy 
green vegetables and orange juice, but which is destroyed 
in cooking. This wafer is prepared by a Los Angeles fi rm 
specializing in vitamin preparations.
 “At Clifton’s the dehydrated Multi-Purpose Meal is 
enriched and varied by the addition of vegetable fats, meat, 
fi sh, nuts, cheese and other ingredients. These improve the 
fl avor and give the meal a daily variety as well as raising the 
caloric value.
 “More than 3 million subsistence meals of various 
types have been served at Clifton’s. During the past year of 
service, Multi-Purpose Meal has proven its claim to a place 
in any program for emergency or subsistence feeding.”
 Note: This is the earliest document seen (Dec. 2010) 
concerning Clifford Clinton and his work with Dr. Henry 
Borsook and the development of a highly nutritious, low-
cost food. It is also the earliest document seen (Dec. 2010) 
that lists the ten requirements of the multi-purpose meal 
Dr. Borsook was asked to develop, or that gives its name 
as “Vita-Meal” or “Multi-Purpose Meal.” Address: 618 So. 
Olive St.–648 So. Broadway, Los Angeles, California.

84. de Kruif, Paul. 1945. How we can help feed Europe’s 
hungry. Reader’s Digest. Sept. p. 50-52.
• Summary: The author, a skillful writer on popular science, 
discusses Meals for Millions and their multi-purpose meal. 
With Europe on the brink of starvation, scientists “have 
converted soybeans into powerful protein food that is 
palatable. Plentiful soya plus abundant wheat can change 
Europe’s famine ration into a diet meaning the difference 
between life and death for millions...
 “For the past four years Europe’s people have been 
living on rations dangerously low in protein–and protein 
starvation breeds pestilence...
 “The hopeful fact is that modern famine-fi ghters no 
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longer think of food in terms of meat, milk, butter, eggs 
and vegetables, but rather in nutritive essentials–calories, 
proteins, minerals and vitamins... Proteins do not have to 
come from meat, eggs, or milk, but can be gotten from a 
combination of legumes and cereals.”
 “Viewers-with-alarm have reckoned without the 
soybean, a powerful newcomer among America’s major 
food crops... But this versatile vegetable has had one failing: 
Western people, in general, haven’t liked its taste and have 
refused to eat it.
 “Luckily for Europe’s threatened millions, chemists 
have now licked this one lack in the soybean. They’ve 
de-bittered its protein so that it takes on the taste of any 
food with which it is blended. Last spring’s famine in 
Greece was checked with the help of soya in our War Food 
Administration’s stew. But now the threat of starvation has 
spread all over Europe. Will it be possible to make soybeans 
so tasty that they can be made a major part of Europe’s diet, 
along with wheat?
 “The positive answer has come from California. In 
1943, Clifford E. Clinton, who owns and manages two large 
cafeterias in Los Angeles, was serving as consultant on 
food to the War Department and UNRRA [United Nations 
Relief and Rehabilitation Administration]. He foresaw 
today’s menace of European hunger and asked scientists of 
the California Institute of Technology to fi ght it. For their 
experiments he provided a money grant.
 “Caltech’s Dr. Henry Borsook turned nutritional practice 
topsy-turvy by beginning in the kitchen instead of the 
test tube. He hired a skilled French cook, Mme. Soulange 
Berzceller [sic, probably Berczeller], and in her Caltech 
kitchen palatability became boss of the experiment. The 
result, late in 1944, was the ‘multi-purpose meal.’
 “Its tasty formula is dominated by 68 percent of soybean 
grits, low in fat and high in protein. To this are added 
dehydrated potatoes, cabbage, tomatoes, onions, leeks, 
parsley and spices. It is fortifi ed with calcium, concentrated 
Vitamins A and D, and the major B synthetic vitamins. It is a 
satisfying, sustaining food; it has eye appeal, bite appeal and 
taste appeal. I’ve eaten it, and can testify that it’s good.
 “The multi-purpose meal, or MPM, is simple to prepare. 
All that’s needed is a kettle, water and the fi re to boil it for 
30 minutes. Two-and-a-quarter ounces of MPM, dry weight, 
furnishes the major portion of a highly palatable, nutritious 
meal for one person. It becomes a casserole dish, a stew 
or a soup, depending upon whether you add fi ve, eight or 
14 ounces of water. One ounce of any kind of fat brings 
the caloric value of MPM up to one third of a day’s life-
sustaining ration. If no fat is to be had, then two slices of 
bread make up the necessary calories...
 “The new meal is well within the economy of the 
liberated nations. For fi ve cents per serving, MPM can 
give Europe’s hungry the nutritional equivalent of a meal 
consisting of one-quarter pound each of beef, peas and 

potatoes, and one-half pint of milk. Because it is dehydrated, 
MPM is compact and easy to ship.
 “Of course the proof of this life-saving pudding is in 
its eating, and it has come triumphantly through its fi eld 
trials. It is being served regularly to 7,000 children in the 
Burbank, California, schools and in more than 200 other 
schools in southern California, with high acceptance by 
pupils and teachers. In varied entrée combinations, it is being 
served at a rate of 400 meals a day in Clinton’s Los Angeles 
cafeterias. MPM passed the exacting palatability tests of 
George Mardikian, famed owner-chef of the Omar Khayyam 
Restaurant in San Francisco, and under his supervision it 
was served regularly to the delegates at the United Nations 
Conference. No element in it violates the dietary customs 
and laws of any nation; and delegates from all parts of the 
world spoke highly of its palatability.
 “Caltech’s scientists, Clifford Clinton and the California 
dehydrators who developed MPM have taken out no patents. 
Its formula and know-how are free to anyone requesting it 
from the California Institute of Technology, Pasadena, Calif.”
 Note 1. This is earliest document seen (Jan. 2011) 
that mentions “Meals for Millions” of Los Angeles, or that 
mentions their “multi-purpose meal.” It is also the earliest 
published document seen concerning Clifford E. Clinton in 
connection with this organization (which he founded) or this 
food (which he conceived of and paid to have developed).
 Note 2. Victory in Europe Day was 8 May 1945. 
On that date the World War II Allies formally accepted 
the unconditional surrender of the armed forces of Nazi 
Germany and the end of Adolf Hitler’s Third Reich.

85. Soybean Digest. 1945. To feed world’s starving peoples: 
M.P.M. Five-cent soy meal. Dec. p. 14.
• Summary: Based on an article by Paul de Kruif in Reader’s 
Digest, this one adds some details. “A food consisting of 68 
percent soy grits combined with dehydrated vegetables and 
seasoning and costing only 3½ cents per portion will save the 
lives of millions of starving people in coming months if the 
15-year-old dream of a Los Angeles cafeteria owner to ‘put a 
fl oor under hunger’ is realized.
 “This one dish Multi-Purpose Meal (MPM for short) 
was served regularly to delegates at the United Nations 
Conference...
 “For years Clinton had been experimenting with 
emergency meals selling for as low as 5 cents to low income 
people in his cafeterias...
 “The basic formula for the Multi-Purpose Meal, as 
submitted by Dr. Borsook, follows: Soy grits (68.0%; low 
fat, expeller process, precooked and dehydrated, 50% 
protein), dehydrated vegetables (23.4%; combinations as 
desired of onions, potatoes, green pepper, cabbage, tomatoes, 
celery, parsley, leeks, garlic and chili peppers), seasonings 
(8.6%; each manufacturer has his own seasoning blend).
 “Two fi rms now manufacturing MPM are F.W. Bolz [sic, 
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Boltz] Corp., 3614 Council St., Los Angeles, California, and 
C.B. Gentry Co., 837 N. Spring St., Los Angeles.”
 A photo shows the gaudy outside of one of Clifton’s 
cafeterias in Los Angeles, with a waterfall fl owing down the 
roof above the front door.

86. Wikipedia, the free encyclopedia. 1945. Charles William 
Dabney (Web article). https://en.wikipedia.org/wiki/Charles_
William_Dabney 2 p. Accessed 3 Nov. 2020

• Summary:  “Charles William Dabney Jr. (June 19, 1855–
June 15, 1945) was president of the University of Tennessee 
and the University of Cincinnati [Ohio]. In 1893-1896, 
he served as an assistant secretary at the United States 
Department of Agriculture.
 “Biography: He was born on June 19, 1855 in 
Hampden-Sydney, Virginia to Robert Lewis Dabney and 
Lavinia Morrison. He completed his B.S. at Hampden-
Sydney College at age 17. He then attended the University 
of Virginia and graduated with an M.S. in chemistry in 1877. 
[1]
 “He taught for a year at Emory and Henry College and 
then entered the University of Göttingen in Germany in 
1878 and graduated with a Ph.D. in 1880. He returned to 
the United States where he married Mary Chilton Brent of 
Fayette County, Kentucky, and they had three daughters. 

In 1880-1887, he worked as the director of the Agricultural 
Experiment Station in North Carolina and professor of 
chemistry at the University of North Carolina. [2]
 “He became president of the University of Tennessee in 
1887 and served in that capacity until 1904. As president, he 
added six new four-year courses in science, and admitted the 
University’s fi rst female students. [3]
 “He became president of the University of Cincinnati 
on January 12, 1904 and served until 1920. In 1893, he was 
named to be Assistant Secretary of Agriculture by Grover 
Cleveland. [4]
 “He died on June 15, 1945. [1]
 “Recognition: Dabney received honorary doctorates 
from Yale, Johns Hopkins, Davidson, and Washington and 
Lee universities. He was elected a member of the Order of 
Academic Palms and the Legion of Honour in France. He 
directed the U.S. government exhibits at the 1895 Cotton 
States and International Exposition in Atlanta, Georgia, and 
the 1897 Tennessee Centennial Exhibition. [2]
 “Dabney Hall, home of the Department of Chemistry at 
North Carolina State University, was named in his honor. [5]
 References:
 1. “The Tennessee Encyclopedia of History and Culture: 
Charles W. Dabney”. Retrieved 2011-11-20.
 2. Maurice M. Bursey. Dabney, Charles William, 
Dictionary of North Carolina Biography.
 3. “Charles W. Dabney: Eleventh President, 1887-1904”. 
University of Tennessee. Retrieved 2011-11-20.
 4. “Dr. Charles W. Dabney Selected. To be the Assistant 
Secretary of Agriculture”. The New York Times. December 
11, 1893. Retrieved 2011-11-20. The President to-day sent to 
the Senate the name of Charles W. Dabney, Jr., of Tennessee 
to be Assistant Secretary of Agriculture, vice Edwin Willits, 
resigned. Dr. Dabney is the President of the University of 
Tennessee...
 4. “Dabney Hall”. projects.ncsu.edu. Retrieved 2019-12-
14.

87. Soroa, José Maria de. 1945? La soja. Su cultivo y 
aplicaciones. Segunda edicion, corregida y aumentada [The 
soybean. Its cultivation and utilization. 2nd ed.]. Madrid, 
Spain: Ministerio de Agricultura. Seccion de Publicaciones, 
Prensa y Propaganda. 87 p. Undated. No index. 16 cm. First 
ed. was by Abadal and Soroa, 1932. [Spa]
• Summary: Contents: The soybean. Recent history. 
Some antecedents to the present trials conducted in Spain. 
Agronomic notes (incl. soybean varieties). Preparation of the 
soil. Utilization of soybeans. Food uses. Other applications 
of the seed. Industrial uses. Soybean oil. Use of the soybean 
plant as feed. Forage. Use of soybean in clinical analysis 
(urease). Appendix: Soybean production worldwide in 1925-
1929 and 1933 (from IIA, Rome).
 For some years the author has been dedicated to the 
economic propagation of this legume (la soja) in Spain. He 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   59

© Copyright Soyinfo Center 2021

has succeeded in calling attention to its merits, both with the 
fi rst edition of this book (1932) and with subsequent work 
and demonstrations; a number of farmers have experimented 
with the crop. He was asked to do a new edition of this 
booklet by the Ministry of Agriculture’s Department of 
Publications, Press, and Propaganda / Advertising, in order to 
synthesize some observations of recent years and to give an 
opinion on the possibilities and economic advantages of ‘la 
soja’ in Spain. The author refl ects that the days of hunger in 
the ‘red zone’ are not far away (p. 5).
 The Station of Cereal Culture (Estación de 
Cerealicultura) and the Institute of Agronomic Investigations 
(Instituto de Investigaciones Agronómicas) are already 
working on soybean cultivation. The author offers to the 
Superior Council of Scientifi c Investigations the subject of 
the use of soy in the diet, and how to perfect the soybean, 
lower its price, and employ its derivatives in as many 
technical fi elds as other countries already do. In effect, not 
alone did Russia start giving maximum attention to the 
soybean (p. 7).
 In southeast Spain, soybeans have been cultivated on 
the farms of Jerez de la Frontera by the author’s esteemed 
teacher and the director of the Center D. Eduardo Noriega 
Abascal (p. 8). A graph on page 10 shows soybean imports 
and exports for 1934 for various countries.
 Some antecedents to the present trials conducted in 
Spain: In 1917 the Spanish council in Shanghai, don Julio 
Palencia, sent to the Spanish Department of State a study on 
the cultivation of soybeans, proposing that trials be made to 
acclimatize the valuable legume to their country.
 In Motril (a city in south central Spain on the 
Mediterranean) and then in the Southern Agricultural Station 
at Malaga (a town just to the west of Motril, also on the 
Mediterranean), soybeans started to be cultivated about 10 
years ago (c. 1931). by the agronomic engineer D. Arsenio 
Rueda, in parcels of 5 ares = 0.5 ha, from which he obtained 
yields each of 60 litres (.78kg/liter), so 46.8 kg per 5 ares.
 Both white and black varieties have given good results, 
but the white was better, and the seeds obtained have been 
divided among agriculturists...
 In Spain, besides the trials cited above, for more than 
25 years (since ca. 1916) the soybean has been cultivated 
with excitement thanks to the zeal and the interest, realized 
in patriotic labor on the farm in Jerez (southeast Spain), 
of the agronomical engineer Eduardo Noriega, and also of 
Mr. Oritz, comrade of the former. They shared yellow and 
black varieties with Valencian farmers; Valencia is on the 
Mediterranean. Cultivation has since been accomplished 
in the central Spanish region. There is also a record of the 
cultivation of soybeans in Lerida in the years 1925-26 by the 
doctor don Jose Abdal, an illustrious pharmacist.
 The sowing was done with seeds procured from Japan 
of the variety soja hispida, yellow seeded, with the object 
of seeing if it would grow in this province. The seeds were 

soaked for 10 hours in water, then planted in a garden 
without more security or care than they would take with any 
other plant. They were sown at the end of April and most 
of the seeds germinated, reaching a height of 65 cm. They 
developed and fl owered perfectly, and were completely 
developed by the end of August. This small trial can only 
demonstrate that the soybean will grow in irrigated terrain, 
on a warm site, and without much care (p. 12-14).
 The agronomic engineer Jesus Andreu, 20 years ago, did 
tests on the culture of soy as a forage plant in the province 
of Pontevedra with good results. There is also news, if 
incomplete, of other successful tests in the provinces of 
Madrid and Toledo.
 As a consequence of this news–and perhaps of the 
spreading of these and of the foreign trials, and of the 
experiences of the National Agronomic Institute–soybeans 
have been divided among individuals and farms for the last 
10 years by the General Direction of Agriculture. And the 
Institute of Cereal Culture has resumed trials with seeds of 
Japanese origin. The author’s companions, don Felix Sancho 
Penasco and don Fernando Gaspar are studying a hundred 
varieties, and will determine the requirements of each variety 
in order to select the ones appropriate for each region (p. 15). 
Address: Ingeniero Agronomo, Madrid, Spain.

88. Associated Press. 1946. Multi-Purpose Food made in 
California for Hungry China. Spokane Daily Chronicle 
(Washington). April 29. p. 2.
• Summary: Los Angeles, April 20. Two California food 
makers announced today that they have started to ship 16 
million pounds of scientifi cally prepared food to provide 512 
million bowls of soup.
 “The food, made primarily from soy beans, was 
ordered by the United Nations relief and rehabilitation 
administration.”
 The formula for the food was developed, after two years 
of research, by Dr. Henry Borsook, professor of biochemistry 
at the California Institute of Technology and a widely 
respected authority on nutrition. “The preparation is similar 
to Borsook’s ‘multi-purpose meal’ which was sampled by 
delegates to the San Francisco conference.”
 Note: At this conference, held April 25 to June 6, 
1945, the idea of a United Nations and its organization was 
discussed and debated. The United Nations Charter was 
signed three weeks later on 26 June 1945 in San Francisco.
 Miss Josephine Williams, a nutritionist who worked 
with Dr. Borsook on his research, said the new food–which 
was designed to give a maximum of protein–is 50% soya 
grits, with the balance composed of split peas, wheat fl our, 
and a small percentage of peanut meal, salt, onion powder, 
and a fl avoring of fi sh oil to please the Asian palate.

89. Paddleford, Clementine. 1946. UN’s honor dishes: From 
the chef-in-charge comes a parade of recipes. Los Angeles 
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Times. May 19. p. F18.
• Summary: At the cafeteria in United Nations headquarters 
in New York, chef Dirk Eykelhoff creates international fare 
to promote gastronomic peace. The recipe for Chow San 
Mein (Noodles with chicken–China) features 2 tablespoons 
soy sauce.

90. E.M.S. 1946. Good 5-cent meals for U.S. in plan for 
world’s hungry. Christian Science Monitor. June 4. p. 5.
• Summary: Clifford Clinton, the well-known restaurateur 
of Los Angeles, California, has just outlined a plan for the 
establishment of 20,000 nation-wide community centers, 
where one can get a low-cost nutritious meal.
 He believes that such meals are the answer to the 
problem of feeding the millions who are hungry in war-torn 
Europe and Asia–without depriving Americans of food they 
need.
 Mr. Clinton has established a reputation for the price 
policy of his restaurants: “Pay what you wish–dine free 
unless delighted.” He will not turn away a single hungry 
person. Yet his restaurants have thrived on this policy and 
today they serve 16,000 meals a day.
 During the depression years of the 1930s, Mr. Clinton 
started in Los Angeles what he called the “penny restaurant,” 
at which he recorded more than a million meals served. In 
one 90-day period, 10,000 free meals were served to those 
who could not pay.
 Clinton started his fi rst restaurant in 1931. He has also 
served as a food consultant to the Quartermaster Corps 
of the army, as well as to the United Nations Relief and 
Rehabilitation Administration (UNRRA).
 His long experience with food enabled him to foresee 
that there would be famine in Europe and Asia after the 
recent war. So he began to focus on a solution to the problem 
before it actually happened. He obtained the interest and help 
of Dr. Henry Borsook, Chief Biochemist at the California 
Institute of Technology and a member of the prestigious 
National Research Council. Mr. Clinton provided a grant to 
Dr. Borsook to fund his research in developing a nutritious, 
low-cost meal.
 “Today he is serving thousands of his M.P.M.–Multi-
Purpose Meals–at his Los Angeles Restaurants for fi ve cents 
each.” This “complete meal” is attractively served in a paper 
container with a paper spoon and a paper napkin plus a 
chocolate wafer for dessert. And the whole meal costs only 
fi ve cents!
 Note: This is the earliest document seen (Dec. 2010) that 
mentions “M.P.M.” or “Multi-Purpose Meals.” Apparently 
the M.P.M. were originally designed specifi cally for use in 
Clinton’s Los Angeles restaurants.
 Mr. Clinton explains that the actual food in the meal 
costs only 2½ cents. At a demonstration for the writer and 
a group of distinguished guests at a private home in Los 
Angeles, Mr. Clinton shows how quickly and easily one meal 

in a 2-ounce package could be prepared. The contents was 
simply boiled in water for about 7 minutes.
 “When served, the M.P.M. resembled a cooked cereal, 
but was delightfully palatable.” A list of the ingredients is 
given–the main one being soy grits [which are left over after 
the soybean is crushed to make oil and meal].
 The eleven basic criteria (as presented to Dr. Borsook) 
that each meal has to meet are listed. For example. “1. It has 
to be basically available for shipment from America in huge 
quantities, yet not rob the American consumer of any natural 
or raw food such as would be lost in the shipment abroad 
of vast quantities of meat, fi sh, poultry, vegetables, or such 
other common food;”
 In short, M.P.M. offers a practical, workable solution to 
the immediate problem: How can we feed the hungry people 
of Europe and Asia without going hungry ourselves.
 The proof of this life-saving pudding is in the eating, 
of course. Not only is it served and enjoyed in Mr. Clinton’s 
restaurants and cafeterias, “it has been served to thousands 
of California school children, and during the United Nations 
Conference [1945] it was served to the delegates regularly by 
George Mardikian, owner-chef of the noted Omar Khayyam 
restaurant in San Francisco.”
 A photo titled “A complete meal–fi ve cents” shows 
Clifford E. Clinton operator of Los Angeles, California, 
restaurants which serve 16,000 meals daily, preparing one of 
his M.P.M.–Multi-Purpose Meals.

91. Payne, Donald S. 1946. Soy fl our in the UNRRA food 
program. Soybean Digest. Sept. p. 54-56.
• Summary: “The author has been connected with soy 
food programs in various government capacities for a 
number of years. In 1945 he resigned his position as soy 
food expert in the War Food Administration to help set up 
the UNRRA [United Nations Relief and Rehabilitation 
Administration] program in Europe.” The USDA said it 
could procure millions of pounds of soya fl our for about 5 
cents a pound. Countries needing relief food wanted meat, 
milk, and cheese, but they could not get it because there 
wasn’t enough to go around and the price was too high for 
UNRRA. Payne travelled throughout Europe from Aug. to 
Nov. 1945 visiting all of the relief countries of Italy, Greece, 
Yugoslavia, Poland, and Czechoslovakia. As of June 1946 
UNRRA had procured 292 million lb of soya fl our and grits, 
and shipped 118 million lb. The following countries received 
these amounts (in million lb): Czechoslovakia 23.3, China 
23.3, Italy 23.1, Yugoslavia 21.6, Greece 16.4, Poland 10.1. 
Concerning dry soup containing 25% soya fl our, UNRRA 
procured 149.6 million lb and shipped 82 million lb. 
Shipments (in million lb) were to China 20.3 Poland 16.7, 
Italy 16.4, Greece 11.1, Ukraine 9.8, Czechoslovakia 3.2, 
Austria 2.7, Byelorussia (White Russia) 0.6, and Yugoslavia 
0.1.
 In summary, during World War II, Lend-Lease 
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contributed 456.2 million lb of soy fl our and grits to the 
world food supply; 44 million lb of this was contained in 
soups, stews, and other products. UNRRA contributed 329 
million lb, of which 37 million was in soups, etc. The grand 
total contributed was 785.2 million lb or 392,500 tons. This 
total is equivalent to 17-18 million bushels of soybeans. 
UNRRA plans to close all operations in Europe in Dec. 
1946, and to close operations in China by March 1947. This 
means that the export of soya fl our and products through 
Washington state will come to a stop. Address: Washington, 
DC.

92. Chick, Harriette; Slack, E.B. 1946. Malted foods for 
babies: Trials with young rats. Lancet ii(6426):601-03. Oct. 
26. [7 ref]
• Summary: “A malted food for infants to provide a 
supplement or substitute for milk, when this is very scarce, 
was [developed] by Dr. G. Caprino in the laboratories 
of Peroni’s brewery in Rome and was called by him 
‘Maltavena.’” Two types of Maltavena preparations were 
supplied to the European Regional Offi ce of UNRRA. 
One contained (on a solids basis) about 80% malt extract, 
10% wheat fl our (80% extraction of the grain), and 10% 
skimmed-milk powder. The other contained 10% soya fl our 
in place of the milk powder. “Both the wheat fl our and the 
soya fl our had also been subjected to digestion with the 
enzymes of malt extract for a short time.” These and closely 
related products were tested on growing rats as sources 
of proteins and B vitamins. It was found that a formula 
containing 70% malt extract, 10% wheat fl our, 10% soya 
fl our, and 10% skimmed-milk powder was the best, being 
equal in growth promoting value to a mixture of proteins in 
milk when fed in a diet of equal protein content.
 Note: The Lister Institute of Preventive Medicine was 
established in 1891 to support biomedical research. As of 
1994 it was located at Brockley Hill, Stanmore, Middlesex, 
England. Address: Lister Inst. of Preventive Medicine, 
London, England.

93. Cruickshank, Ernest William Henderson. 1946. Food 
and nutrition: the physiological bases of human nutrition. 
Edinburgh: E. & S. Livingstone, Ltd.; Baltimore, Maryland: 
Williams. vii + 326 p. Illust. Plates. [200+ ref]
• Summary: This book was written shortly after World War 
II, when hunger and malnutrition were still prevalent in Great 
Britain. The Preface notes: “A strong belief in the value of 
historical knowledge in understanding the development and 
signifi cance of modern scientifi c investigation...”
 Chapter 6, “The protein requirements of the body” is 
based on the belief that “the proteins animal foods are better 
than those in foods of plant origin. The best proteins are 
obtained from milk, eggs and glandular tissues (kidney, liver, 
pancreas, etc.).” Table 9 mentions soya bean, but not Table 
11, “Foods rich in protein.”

 Chapter 13, “Protein rich foods” (p. 193-203) is about 
cheese, eggs, meat and fi sh (9 references at the end).
 Chapter 14, “Vegetarianism” (p. 204-14; 2 refs) states: 
“Vegetarianism generally refers to a diet from which fi sh, 
fl esh and fowl have been excluded; more particularly it 
demands the further exclusion of milk, eggs and cheese.” 
“There are few races and religious sects who live upon such 
a strict diet; high caste and strictly orthodox Hindus and 
Trappist Monks are amongst them. “True vegetarianism 
demands that nothing that is of animal origin be eaten” 
The “chief diffi culty associated with a vegetarian diet... is 
to secure an adequate amount of calcium and iron, the fat 
soluble vitamins and complete proteins... With regard to the 
proteins, the vegetables richest in these are the legumes, 
i.e. peas, beans and lentils... but many of their proteins are 
incomplete, they are not of such high quality nor are they so 
easily digested as the animal proteins” (p. 204-05).
 Also in this chapter. Table 37, “The comparative value 
of certain vegetables, fruits and nuts” (p. 212-13) mentions 
“Soya bean.”
 On pages 307-08 we read: “The fi rst United Nations 
Conference on Food and Agriculture was held at Hot 
Springs, Virginia, U.S.A., from 18th May to 3rd June 1943. 
Representatives of all the United Nations, 44 in number, with 
an observer from Denmark, representing 75 per cent of the 
total population of the world, met together to discuss plans 
for the production, distribution, transport and consumption 
of food all over the world.” The conference was called by 
President Franklin D. Roosevelt of the United States.
 Note: Ernest Cruickshank was born in 1888. Address: 
M.D. (Aberdeen), D.Sc. (London), PhD (Cambridge), Regius 
Prof. of Physiology, Marischal College, Aberdeen, Scotland.

94. Soybean Digest. 1947. Grits and fl akes... from the world 
of soy: Staley ships soy fl our to Britain. Jan. p. 30.
• Summary: The A.E. Staley Manufacturing Co. has sold and 
shipped 2.9 million pounds of full-fat soy fl our to the British 
Ministry of Foods. The shipment left New York harbor 
January 7 on the “S.S. Fort Miami.”
 During World War II, Staley sold soy fl our to UNRRA 
for distribution throughout Europe. Earlier in the war, Staley 
made large shipments of Lend-Lease soy fl our to Great 
Britain and Russia.
 China, Greece, Italy, Poland, Austria, Jugoslavia 
[Yugoslavia] and Czechoslovakia were the principal nations 
receiving soy fl our from UNRRA during the fi rst 9 months of 
1946, when UNRRA shipped 170 million pounds of it from 
the United States.
 “Russia has not obtained any soy fl our from the United 
States since the war ended, apparently getting her supply 
from Manchuria, most of which she occupied until recently. 
Several European countries in the non-Russian sphere of 
infl uence recently have received shipments of soybeans, 
presumably from Manchuria.”
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95. Soybean Digest. 1947. Soy played a big world role 
(Photo caption). March. p. 21.
• Summary: “Soya products played a large role in 
maintaining world food stockpiles during and since the war. 
With the mission of UNRRA about completed the story of 
their contribution is only now coming out. A total of almost 
400,000 tons of soy fl our and grits from the U.S.A., the 
product of 18 million bushels of soybeans, entered lend lease 
and UNRRA shipments, according to Donald S. Payne, who 
helped set up the UNRRA program in Europe. Below are two 
photos of a nutrition conference at Padua, Italy, held under 
the joint auspices of UNRRA and the high commissioner 
for health and hygiene. At top, a student nurse shows a 
sample of the ways in which soya may be utilized [mostly 
in baked goods]. At bottom, a tasting session for the people 
[women] attending the conference. They are sampling soya 
products–biscotti, cakes, puddings, minestra [minestrone], 
and spaghetti.”

96. Swanson, Emery C. 1947. Soy fl our in bread. Soybean 
Digest. March. p. 20-22.
• Summary: Report of a 2-year study at Kansas State College 
sponsored by the Soy Flour Assoc. Contents: Introduction. 
Water absorption. Mixing time. Mixing tolerance. Effect 
on wheat gluten. Formula and procedure adaptations. Loaf 
volume. Soy fl our versus dry milk solids. Incorporation of 
soy fl our. Soybean varieties. Uniformity of commercial soy 
fl ours. Shortening studies (use of “fullfat soy fl our” gave the 
best results, reducing the shortening requirements of bread 
dough by about 25%).
 Photos show: (1) Slices from selected loaves containing 
soy fl our, dry milk solids and bromate, at two different 
fermentation (rising) times–15 and 35 hours. (2) Glidden’s 
new packages; some products contain soy oil.
 Note: This is the earliest English-language document 
seen (Nov. 2013) that uses the term “fullfat soy fl our” to 
refer to whole soy fl our. Address: Dep. of Milling Industry, 
Kansas State College, Manhattan, KS. Present address: 
International Milling Co., Minneapolis, Minnesota.

97. Strayer, George M. 1947. Editor’s desk: Soy fl our in new 
demand. Soybean Digest. May. p. 4, 6.
• Summary: The world “is still suffering deeply from a 
shortage of fats.” Soy fl our “is by far the lowest in cost per 
unit of protein.
 “UNRRA [United Nations Relief and Rehabilitation 
Administration] has, in the past 2 years, shipped soy fl our in 
volume to a score of nations in Europe and the Orient with 
the happiest of results. Shipments on its purchases continued 
right up to the last few days of UNRRA’s feeding authority 
in late April, with a fi nal 7,500 ton order. In the past 12 
months UNRRA’s purchases of soy fl our have probably 
exceeded 130,000 tons.”

 Major General Thomas B. Larkin of the U.S. Army 
“recently made a personal study of this low-cost product for 
civilian feeding in countries under Army control. This study 
was followed by an order for some 28,000 tons of soy fl our 
for the Orient.” Address: Hudson, Iowa.

98. Hansen, Peter L.; Mighell, Ronald L. 1947. Oil crops in 
American farming. USDA Technical Bulletin No. 940. 55 p. 
Nov. [28 ref]
• Summary: Contents: Introduction. World situation: world’s 
major oil crops, trends in world production, trends in world 
trade, outlook for 1955, world consumption patterns.
 Market outlets for fats and oils: trends in domestic use 
of fats and oils, domestic market in food uses, domestic 
market in nonfood uses, food and nonfood outlets combined, 
role of technology in widening the market.
 Market outlets for oil meals: feed uses of oil meals, food 
uses of oil meals, industrial uses of oil meals, summary of 
market outlets for oil meals.
 Domestic production of fats and oils: trends in 
production, major domestic fats and oils, animal fats, 
vegetable oils, total production from domestic materials,
 Place of oil crops in the future.
 Summary.
 Soybeans are discussed at length throughout this report.
 Page 7: Palm oil kernels produce about “2,880 pounds 
per acre. This compares with less than 200 pounds of 
soybean oil per acre in the United States.”
 “In addition, there have been large increases in the 
production of some of the temperate-zone oil crops. Peanuts, 
cottonseed, and-during the war-soybeans, sunfl ower seed, 
and castor beans have greatly increased in volume produced.
 “Peanuts in the United States are not produced for oil 
but are used as roasted peanuts, peanut butter, in candy, 
and for other purposes. Usually only low-grade peanuts or 
peanuts that are diverted under Government programs are 
crushed for oil. The soybean, formerly grown mainly in 
China and Manchuria, is now one of the major crops in the 
Corn Belt. Production was expanded during the war mainly 
because of the shortage of fats and oils among the United 
Nations. Soybeans have proved so successful that they will 
continue to be produced on a large scale partly because of the 
high value of the protein meal obtained.”
 Page 29: “Feed Uses of Oil Meals: Oil meals belong 
to a class of concentrates known as high-protein feeds. The 
total supply of these feeds has experienced a remark- able 
expansion in the last 20 years, increasing more than 50 
per- cent. The supply per animal unit has increased about 25 
percent (table 9). This expansion has been largely in the oil 
meals and especially in soybean meal. A primary reason has 
been the greatly increased production of soybeans and the 
fact that soybeans carry a higher percentage of oil meal than 
the other oil crops. The most rapid increase in the supply 
of high-protein feeds came during the war when livestock 
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production was expanding and demand for feed was very 
strong.”
 Page 31: “Future feed consumption of high-protein 
concentrates:... Changes in the future demand for high-
protein feeds are especially important for soybeans because 
they will have considerably more effect on soybean prices 
than on the prices of the other oil seeds. This is simply 
because the oil meal is a larger physical proportion of 
a bushel of soybeans than is the case for other oil seeds 
(nearly twice as much as for cottonseed, three times as 
much as for fl axseed in relation to oil). Primarily because 
of its importance to soybeans, it is desirable to appraise the 
strength of the demand forces that will be pressing on high-
protein supplies in the next decade.”
 Pages 43-44: Figure 10.- Acreage of soybeans harvested 
for beans, United States, and Five Corn Belt States, 1924-46.
 “About 85 percent of the total acreage of soybeans 
harvested for beans (and nearly 90 percent of the production) 
in recent years was produced in the fi ve Corn Belt States. 
The Mississippi Delta and the Middle Atlantic Coast States 
are two distinct minor areas. Expansion has been general 
in all these areas since 1924. By far the greater part of the 
wartime expansion took place in the fi ve Corn Belt States 
although the relative rate of increase in soybeans harvested 
for beans was greater in the Delta and in the fringe areas in 
Minnesota, Nebraska, and Kansas.”
 Soybeans came in as a good alternative crop to fi t in 
with the cropping plans developed with the agricultural 
conservation program during the late 1930’s. Yields per 
acre increased as better varieties became available and as 
management of the crop became better understood. By the 
time the war stimulated demand, the stage was set for rapid 
expansion.
 “Because of the erosion hazard, soybeans are best 
adapted to areas in which the land has comparatively little 
slope. This is especially important if the percentage of the 
cropland in intertilled crops is already high. The level cash-
grain areas in Iowa and Illinois are especially well suited to 
the crop. The high degree of mechanization in such places 
also favors soybeans. Returns per acre from soybeans are 
intermediate between corn and oats, within the usual range of 
prices and of yields. They are competitive with both of these 
crops and with others in particular areas. In studying the 
relative advantage of soybeans in different areas in the Corn 
Belt, much attention has been paid to the corn-soybean yield 
ratios. Oat-soybean yield ratios and others may be of greater 
signifi cance in particular areas.
 “Changes in relative yields are infl uential elements in 
inter-crop competition. Corn, oats, and soybeans have all 
shown upward trends in yield in recent years and the trend 
seems likely to continue for a while. Hybrid corn has lifted 
corn yields 15 to 20 percent and may do still more. Soybean 
yields have been rising as better adapted varieties have 
been found for each area. The widespread adoption of the 

Lincoln and other newly developed varieties gives prospect 
of further substantial increases in average commercial yields 
of soybeans.” Soybeans as a new crop have been relatively 
free from disease and insect hazards. There are some signs 
that this relative immunity is about to end and some of the 
means of control may involve cropping practices that will 
limit acreage in certain areas. Estimates of probable acreage 
and production of soybeans in 1955 have been developed in 
a special study (18). These were worked out in most detail 
for Iowa and Illinois by type-of-farming areas. This made it 
possible to consider differences in farming systems and how 
soybeans fi tted in under alternative conditions.
 “The analysis for Iowa and Illinois was aided by 
assistance from an experiment station committee in each 
State. It also made use of available background information 
prepared for other studies. In addition, farmers’ reactions 
toward and future plans for growing soybeans were obtained 
in four selected areas in each State. With the help of a small 
group of farmers in each area the recent history and probable 
trend in soybean production in the area was explored. 
Estimates of future soybean production by about 1955 for 
typical farms were made on the basis of what would be 
profi table under specifi ed conditions.
 “In dealing with the estimates by type-of-farming 
areas, account was taken of trends in the production of 
soybeans and of other crops and livestock; of relative crop 
yields, soils, and slope of land; and of agronomic and farm-
management practices. Three alternative price situations 
were assumed for soybeans. Under these three situations, the 
price of soybeans was alternatively 2.0, 1.6, and 1.2 times 
the price of corn. With these assumptions the estimates for 
Illinois and Iowa were as follows:
 A small, unnumbered table shows that the higher the 
soybean to corn ratio, the greater the soybean production. 
At a ratio of 1.6, 60.0 million bu of soybeans would be 
produced in Illinois and 28.8 million bu of soybeans would 
be produced in Iowa.
 “Soybean research and breeding work in the Southern 
States has been intensifi ed, however, and this may have the 
effect of increasing yields relatively more in these States than 
in the Corn Belt. This would tend to hold acreage in these 
areas at a relatively high level. With relatively favorable 
prices there may be less recession from wartime production 
levels outside the Corn Belt than in it.
 “Special factors will be operating in each area. In the 
Delta, for example, mechanization of cotton production may 
cause some increase in soybean acreage in the new cropping 
systems that will develop. In the fringe States of Minnesota, 
Nebraska, and Kansas, some additional soybean acreage may 
balance and give stability to existing cropping plans.
 “As most of the soybean acreage and production will 
still be in the Corn Belt States, major interest will continue to 
center on the situation there. A summary of the estimates for 
the Corn Belt and for the United States is shown in table 12 
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(p. 46).
 “If we can assume a price relationship between soybeans 
and corn in 1955 in the neighborhood of a 1.6 ratio, then 
a national production of about 160 million bushels of 
soybeans can be estimated for the United States. This would 
result in about 1,150 million pounds of soybean oil with 
a 75-percent crushing. A price relationship of 1.6 would 
depend on continued technological progress in improving 
soybean oil for both food and industrial uses and upon a 
strong demand for soybean meal. Without these elements of 
strength soybean prices might weaken and a less favorable 
ratio would develop” (Continued). Address: Agricultural 
Economists, Bureau of Agricultural Economics, USDA.

99. McCay, Jeanette B. 1947. Soybeans are here to stay. J. of 
Home Economics 39(10):629-30. Dec.
• Summary: Dr. McCay of Ithaca, New York, served as 
chairman of the soybean committee when she was on the 
staff of the New York State Emergency Food Commission 
during the war.
 “Now that America is settling into her postwar stride, 
many a homemaker will fi nd a forgotten package of some 
soybean product in her kitchen. As she tosses it into the 
wastebasket, she may wonder, ‘Why was there such a 
wartime furor over soybeans anyway?’
 “Probably no state took up the study of soybeans with 
more exuberant enthusiasm than New York. The idea of a 
plant that produces two of the most expensive foodstuffs–
protein and fat–so abundantly and cheaply was attractive at a 
time of threatened meat and fat shortages...
 “Governor Dewey, astute in public affairs, invited 
leading radio, newspaper, and magazine writers to a soybean 
luncheon... In the month of July 1943, 10,000 letters were 
received.
 “Under Lend Lease and UNRRA [United Nations Relief 
and Rehabilitation Administration], 22 foreign countries 
became regular consumers of U.S. soy fl our, using it in 
soups, bread, and meat products. The total contribution of 
soy fl our to the world food supply through these agencies 
was equal to from 17 to 18 million bushels of soybeans, 
estimated as equivalent to the protein content of more than 1 
million tons of meat.” Address: Ithaca, New York.

100. Yearbook of Food and Agricultural Statistics. 1947-
1957. Serial/periodical. Rome, Italy: Food and Agricultural 
Organization of the United Nations. Yearly. [Eng; Fre]
• Summary: From 1948 to 1957 each year was divided into 
two volumes (production, and trade-commerce). Superseded 
by Production Yearbook (1958-1992). Under soybeans, gives 
region/continent and country, then statistics for soybean 
area (in 1,000 hectares), yield (in quintals per acre), and 
production (in 1,000 quintals) for each soybean producing 
country. Note: 1 quintal = 100 kg.

101. Food and Agricultural Organization of the United 
Nations. 1947. Soybeans: Area, yield, and production. 
Yearbook of Food and Agricultural Statistics. See p. 101-02.
• Summary: Under soybeans, gives region / continent 
and country, then statistics for soybean area, yield, and 
production for each soybean producing country. Statistics 
show that the following countries produced the following 
amounts of soybeans (measured in 1,000 metric tons) during 
the 1934-38 period (the earliest period given).
 Europe: Austria 0.2. Bulgaria 11.6. Czechoslovakia 0.9. 
Hungary 0 (but 6.2 in 1940 and 1.3 in 1945). Italy less than 
0.5 (but 0.01 in 1940 and 0.9 in 1945). Poland 0.5. Rumania 
[Romania] 11.7, Yugoslavia 1.5. Europe total: Former 
boundaries 550, present boundaries 260. USSR: Former 
boundaries 68.1, present boundaries 97.1.
 America: Canada 5.5. United States 1,164.0. Total 
1,170.0
 Asia: China: China Proper 6,092.7, Formosa (Taiwan) 
4.2, Kwantung 20.2, Manchuria 3,851.0. Indochina: 
Cambodia 0.4 (in 1937). Japan 325.1. Korea 518.6. 
Netherlands Indies [Indonesia]: Bali and Lombok 9.0, 
Java and Madura 236.4. Asia total: 10.60. Africa: Southern 
Rhodesia less than 0.5 (but 0.3 in 1942 and 0.2 in 1945).
 World totals: Excluding USSR–Former boundaries 
11.829. Excluding USSR–Present boundaries 11.800. 
Including USSR: 11.9000.

102. FAO Trade Yearbook. 1947--. Serial/periodical. Rome, 
Italy: Food and Agricultural Organization of the United 
Nations. Yearly. ca. 350 p. Supersedes the Yearbook of Food 
and Agricultural Statistics, Part II.
• Summary: The 1964 Yearbook contains information 
available as of 31 Oct. 1964.
 The 1964 Yearbook was the fi rst to break out “Soybean 
cake and meal” as a separate category from “Oilseed cake 
and meal.” From 1964 on, data is given on: (1) Soybean cake 
and meal. (2) Soybeans (whole). (3) Soybean oil. Similar 
data is also given in 1964 on groundnuts, palm nuts, palm 
kernel, linseed, rapeseed, sunfl ower, castor, rape, colza and 
mustard seed, olive, and tung.
 Ireland’s soybean imports: In 1965 imported 1,160 
tonnes (metric tons) worth US$110,000 (See 1970 Trade 
Yearbook, p. 342).

103. Soybean Digest. 1948. Field day at Clarkedale and 
Wilson [Arkansas]. Sept. p. 23.
• Summary: “Cameras were much in evidence on the 
ASA fi eld trip to Clarkedale and the Wilson plantations. At 
right you see four seedsmen talking it over at Bassett Park 
following the barbeque given by Lee Wilson & Co. Left to 
right: M.E. Magee, Magee Grain Co., Dyersburg, Tennessee; 
Lyman Reed, Missouri Soybean Co., Caruthersville, 
Missouri; N.H. Pace, Pace Seed & Supply Co., Cleveland, 
Mississippi; and Jacob Hartz, Jr., Jacob Hartz Seed Co., 
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Stuttgart, Arkansas. Just below are some of the 800 people 
who stood in line to be served at the barbeque.
 “In center at left, is the fl ame weeder in action at the 
Clarkedale soybean plots. Just below, three scientists from 
the Delta Experiment Station, Stoneville, Mississippi, 
partake of the lunch at Bassett Park. They are: Robert B. 
Carr, E.E. Hartwig and Howard W. Johnson.
 “At right, three men from the Orient look at a plot of 
U.S. soybeans. They are: P.C. Hsu, Chinese representative 
on FAO; S.S. De, India; and Victorino P. Paredes, Philippine 
embassy.
 “Bottom left, relaxing at Bassett Park: Dr. John Gray, 
Baton Rouge [Louisiana]; Mrs. G.G. McIlroy, Irwin, Ohio; 
Mrs. John Gray; Mrs. David G. Wing, Mechanicsburg, Ohio; 
Mrs. Heartsill Banks, Kansas City; Mrs. V. Lee McMahon, 
St. Louis; and David G. Wing.
 “Bottom right, also at Bassett: Mrs. Banks; Mrs. 
McMahon; Mrs. Jeanne M. Strayer, Hudson, Iowa; and Mrs. 
Parke Burrows, Evanston, Illinois.
 “All pictures [7 photos] read from left to right. Soybean 
Digest photos.”

104. Food and Agricultural Organization of the United 
Nations. 1948. Soybeans: Area, yield, and production. 
Yearbook of Food and Agricultural Statistics–Production. 
See p. 101-02.
• Summary: Under soybeans, gives region / continent 
and country, then statistics for soybean area, yield, and 
production for each soybean producing country. Statistics 
show that the following countries produced the following 
amounts of soybeans (measured in 1,000 metric tons) during 
the 1934-38 period.
 Europe: Austria 0.2. Bulgaria 11.6. Czechoslovakia 0.9. 
Hungary 0 (but 1.3 in 1945). Italy less than 50 metric tons 
(but 0.9 in 1945). Poland 0.5. Rumania [Romania] 11.7, 
Yugoslavia 1.5. Europe total: 27.0.
 USSR: (97.1).
 North America: Canada 5.5. United States 1,164.0. Total 
1,170.0
 Asia: China: China Proper 6,092.7, 3,851.0, Taiwan 
(Formosa) 4.2. Indonesia: Bali and Lombok 9.0, Java and 
Madura 236.4. Japan 325.1. Korea 518.6. South Korea 0 (but 
122.2 in 1945 and 130.6 in 1946). Philippines 0 (but 0.2 in 
1946). Siam [later Thailand] 3.6. Turkey (but 0.4 in 1945). 
Asia total: 11,070.0.
 Africa: Nyasaland 0 (but 0.4 in 1946). Ruanda-Urundi 
0 (but 0.9 in 1947). Southern Rhodesia less than 50 metric 
tons (but 0.2 in 1945). Uganda 0 (but 2.6 in 1946). Union of 
South Africa 0 (but 1.5 in 1945).
 World totals (Excluding USSR): 12,300.0.
 Note: This is the earliest document seen (Nov. 2007) 
that gives soybean production or area statistics for Turkey or 
for the Middle East. This document contains the earliest date 
seen for soybean production or area statistics for Turkey or 

for the Middle East (1945).

105. Chatfi eld, Charlotte. 1949. Food composition tables for 
international use. FAO Nutritional Studies No. 3. 56 p. Oct. 
[158* ref]
• Summary: A table on page 11 shows “Food composition 
in terms of retail weight (“as purchased”) for soybeans and 
various soybean products: Whole seeds, dry; Flour, full fat 
(seed coat removed); Flour, low fat–grits, fl akes (partially 
defatted); Curd, tofu (yield 3.5); Fermented beans–Japanese 
natto; Fermented beans–Chinese tsiang [chiang]; Soybean 
milk (yield 7.5); Paste, miso (made with small amounts of 
rice or other starchy materials) (yield 2.5); Shoyu sauce 
(yield 3.5). The following are given for each product: 
Calories per 100 gm, percentage of protein and fat, and yield 
from 1 kg of soybeans.
 Similar but expanded information is given on p. 25, 
including carbohydrate, fi ber, ash, and refuse. Address: 
Nutrition Div., FAO, Rome, Italy.

106. Hsu, P.C.; Nolte, A.J. 1949. Killing vitamins in soy fl our 
[by alcohol extraction]. Soybean Digest. Nov. p. 66.
• Summary: “Extraction of soybeans with alcohol is 
probably the most effi cient method of preparing a fl our 
which is entirely defi cient in the important B vitamins.” This 
is harmful from a nutritional viewpoint. Address: Nutrition 
Div., FAO, Washington, DC.

107. Buck, Pearl S. 1949. Mr. Clinton stops starvation: By 
inventing a 3-cent meal, a Californian spearheads man’s fi ght 
against hunger. United Nations World 3(12):25-28. Dec.
• Summary: About Clifford E. Clinton, Meals for Millions, 
and Multi-Purpose Food. “It was H.G. Wells, I think, who 
said that all the world’s progress, throughout human history, 
has come from the work done by strangely few persons.” 
Clifford Clinton was born in Berkeley, California, in 1900, 
the eldest of 9 children. His parents were both devout 
Christians and active in the Salvation Army. They went to 
China and set up their personal mission there. Clifford went 
too and saw abundance and starvation. In the middle of his 
high school life in America his mother died; he left school 
and went into the restaurant business with his father. At 
age 25 he was manager of all six of his father’s fl ourishing 
cafeterias. Two years later, with two of his relatives, 
he bought his father out and set up his own company, 
the Clinton Co., Inc. Today he has become a successful 
businessman. “The marvel is that all this success has been 
achieved in the most impractical and even preposterous 
fashion. Clinton believes in the Golden Rule to such an 
extent that he actually practices it...
 “In 1931 when he opened his Pacifi c Seas Cafeteria, 
Clifton’s, in Los Angeles, a motto was printed on each meal 
check. It read: ‘Regardless of the amount of this check our 
cashier will cheerfully accept whatever you wish to pay 
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or you may dine free.’ In spite of prophesies of failure, the 
cafeteria prospered. More than 100,000,000 meals have been 
served under this policy and more than 4,000,000 guests 
have paid what they could or dined free. Approximately 
1% of the guests ‘pay what they wish,’ that is less or more 
(usually less) than their check. Those who ‘dine free unless 
delighted’–that is, pay nothing at all constitute about 1/10th 
of 1%.
 One of Clinton’s dreams is to see that everyone in the 
world is well fed and well nourished. Not satisfi ed with his 
5-cent meal, he set out to develop a 3-cent meal. “He enlisted 
the interest of a fi rst-rate scientist, Dr. Henry Borsook, of 
the California Institute of Technology, who volunteered his 
services, to help. Dr. Borsook took the soybean, that prime 
source of protein for so many millions in Asia, and from 
it he developed by very simple means a food which when 
produced in quantity costs only three cents for a hearty and 
nourishing meal... He engaged the interest of an expert, 
Madame Soulange Berczeller, to season his three-cent meal.”
 “To extend its values to a hungry world, Clifford 
Clinton set up, in 1946, the non-profi t Meals for Millions 
Foundation, ‘dedicated to the prevention of starvation.’ He 
and a few of his business associates each pledged $10,000 
to launch the Foundation. Headquarters were donated at 648 
South Broadway in Los Angeles.”
 “Gifts and membership fees have made it possible to 
distribute more than 15,000,000 meals of Multi-Purpose 
Food through relief agencies operating in more than 60 
countries.”

108. Soybean Digest. 1950. German mission by research 
group. Jan. p. 36-37.
• Summary: “Two members of the Soya Food Research 
Council, R.G. Brierley of Minneapolis [Minnesota], and 
Kenneth Shuman of Indianapolis [Indiana], will constitute 
a special mission to Germany on studies for utilization 
of edible soy protein in the diet. The trip will be made on 
invitation of the government of Western Germany... A year 
ago Brierley made a 6-weeks trip through the Bizone district 
under the auspices of the United States Army.” The United 
Nations Relief and Rehabilitation Administration (UNRRA) 
is discussed.

109. Burnett, R.S. 1951. Soybean protein food products. In: 
K.S. Markley, ed. 1951. Soybeans and Soybean Products. 
Vol. II. New York: Interscience Publishers or John Wiley & 
Sons. xvi + 1145 p. See p. 949-1002. [125 ref]
• Summary: Contents: 1. Soybean fl our, grits, and fl akes: 
Introduction, early history, types of soybean fl our–standard 
defi nitions, amount of soybean fl our and related products 
produced, methods of manufacture, soybean fl our in bread, 
soybean fl our in other baked goods, soybean fl our in the meat 
industry, soybean fl akes in breakfast foods, soybean fl akes 
and derived peptones as brewing adjuncts, miscellaneous 

uses of soybean fl our.
 2. Isolated and modifi ed soybean proteins: Aerating 
agents for confections and related products, neutral 
spray-dried soybean protein [isolates], soybean protein 
in [whipped] toppings, soybean protein and fl our in 
confections, soybean protein and fl our in ice cream, soy 
sauce, monosodium glutamate from soybeans, soybean 
vegetable milk, tofu, miso, yuba, and other Oriental soybean 
foods (incl. natto and Hamanatto).
 Note 1. In this chapter Burnett rarely uses the word 
“isolated” or its congeners. He prefers the term “soybean 
protein.”
 The soy fl our industry in the U.S. has grown steadily in 
recent years. Deliveries of soy fl our “from the years 1930 
to 1940 averaged about 25 million pounds annually. The 
deliveries have increased considerably since 1940 partly 
as a result of an increase in domestic use and partly as a 
result of deliveries of soybean fl our to various government 
agencies, largely for export. In 1941, Federal purchases 
amounted to about 10 million pounds of soybean fl our. In 
1943, the amount increased to 170 million pounds when 
large shipments were made to Great Britain and the U.S.S.R. 
under lend-lease. Purchases of soybean fl our by the Federal 
government decreased for several years, but increased in 
1946 to an estimated 200 million pounds under the UNRRA 
[United Nations Relief and Rehabilitation Administration] 
program. Total soybean fl our deliveries for 1946 were 
approximately 380 million pounds. In the domestic market 
the bakery industry was the largest consumer. About 40% 
of the domestic sales of soybean fl our were for bakery use. 
Since the Bureau of Animal Industry has legalized the use 
of soybean fl our as a binder in meat products, about 20% 
of domestic sales are to the sausage industry. The balance 
is used in prepared dough mixes, macaroni, candy, and in 
institutional feeding.
 “In 1947, domestic sales of soybean fl our were over 60 
million pounds. This amount, plus government purchases and 
exports, amounted to about 415 million pounds. Two-thirds 
or more of the present domestic consumption of soybean 
fl our is by the bakery, meat processing, and pet foods 
industries.”
 Table 155 (p. 953) shows Bushels of soybeans used 
for U.S. soy fl our production (1942-1947). In 1942-43, 
the amount of full-fat soy fl our produced in the USA was 
roughly 40% of the amount of defatted. In 1944-45 it was 
about 49%, but thereafter the percentage dropped rapidly to 
only 5% in 1946-47.
 Note 2. These statistics relate to Soya Corporation of 
America, Dr. Armand Burke, and Dr. A.A. Horvath.
 Concerning soybean fl akes and derived peptones as 
brewing adjuncts (p. 974-77): “Soybean fl akes and grits have 
been employed by the brewing industry to improve the body 
and fl avor of beer, to increase foam stability, and to stimulate 
yeast growth.
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 “Improvement in foam stability and fl avor can also be 
attained by adding directly to the fi nished beer a hydrolyzed 
soybean protein which has been broken down to the peptone 
and proteose stage...
 “The early history of the use of soybean products as 
whipping agents is of interest since this work stimulated 
the development of processes which eventually led to the 
production of the present soy albumens. In 1939, Watts and 
Ulrich pointed out that an active whipping substance could 
be prepared from solvent-extracted soybean fl our in which 
the protein had not been heat denatured, by leaching it at 
the isoelectric point of the protein. This extract was found 
to whip more readily and to a much greater volume than 
suspensions of the original fl our... The active principle in 
the whipping substance prepared by Watts and Ulrich was 
probably the nonprotein nitrogenous material present in the 
soybean fl our which is soluble at the isoelectric point of the 
protein” (p. 953)
 Tables show: (155) Soybeans used in the production 
of low-fat and full-fat fl our and grits (1942-1947, 1,000 
bushels). (156) Peroxide value of fat extracted from pastries 
stored at -17.8ºC. (0ºF.), containing different percentages 
of soybean fl our for periods of 0-6 months. (157) Analysis 
of uncooked liverwurst emulsion and of processed (water-
cooked) sausage containing added soybean fl our and water. 
(158) Losses in cooking liverwurst containing added soybean 
fl our and water. (159). Analysis of frankfurter emulsion and 
of smoked sausage made with 3.5% of various binders. (160) 
Losses in smoking frankfurters made with 3.5% of various 
binders and after consumer cooking. (161) Effect of the 
addition of soybean peptone on volume and life of foam on 
beer. (162) Composition and pH of soybean albumens. (163) 
Composition of ice creams containing soybean fl our. (164) 
Comparison of soybean milk with cow milk. One sample 
of cow’s milk is compared with 4 samples of soybean milk 
(probably Oriental) and 3 samples of modern U.S. soybean 
milk reconstituted (Soyalac for infants, all purpose Soyalac, 
Soyagen canned from Loma Linda Food Co., California).
 Figures show: (199-201, p. 981) Comparison of 
whipping ability of egg albumen [egg white] and soybean 
albumen in different proportions and combinations. It “is 
now recognized that a properly prepared soybean product 
is equal or superior to egg albumen as an aerating agent 
in confections” (p. 979). (202) Flow sheet for the acid 
hydrolysis process used in making HVP soy sauce. Address: 
Protein By-Products Research, Research and Technical Div., 
Wilson & Co., Inc., Chicago, Illinois.

110. Ray, Georges. 1951. Technologie laitière. 2e éd. [Dairy 
technology. 2nd ed.]. Paris: Ed. Dunod. vii + 743 p. See p. 
703-09. Illust. Index. 25 cm. [Fre]
• Summary: The chapter on “Milk substitutes” (p. 696+) 
contains a subchapter titled “Soymilk (Lait de soya)” (p. 
703-09), which has the following contents: Introduction. 

General rules to follow in the preparation of soymilk. 
The North Vietnamese (Tonkinoise) method. Method of 
preparation used in dairies in the Far East: Castagnol 
process. Modern methods for the preparation of soymilk. 
Composition of soymilk. Properties of soymilk. Fermented 
soymilk (using Bacillus acidophilus, British patent No. 
441,574, 22 Jan. 1936). Concentrating / condensing and 
drying soymilk (including yuba). Soymilk curds (Caillebotte 
de soya). The future of soymilk.
 Contains two full-page ads by Alfa-Laval for dairy milk 
equipment.
 Vegetable milks have certain advantages over animal 
milks. They are easily made in a state of microbial purity, 
free of tuberculosis bacteria. Their casein precipitates more 
rapidly than that of cow’s milk and does not coagulate in the 
same manner in the stomach. And it can be sold at a lower 
price. Later: It contains no cholesterol, and makes better 
use of world food supplies. Disadvantages: It has a lower 
calcium content and many Westerners prefer the fl avor of 
animal milks.
 Here is a quick review of the processes for making 
soymilk, described at length in a monograph (written under 
the direction of G. Ray) by D. Kaltenbach and J. Legros 
[1936]. Precise information about the soya industry is 
assembled is a more recent work by A. Matagrin. Soymilk 
pioneer in France were [Li Yu-ying], L. Rouest, and H. de 
Guerpel (p. 703).
 The Castagnol process was developed by Ray at the 
agronomic research Institute in Indochina (p. 704).
 Starting in 1910, a Franco-Chinese society was founded 
for the study of the utilization of artifi cial milk from the 
soybean. The experiments were abandoned in 1912. In 1916 
Prof. O. Laxa of Prague recommended for making soymilk 
on a small scale. Note: It is not important (p. 705).
 In London, before World War I, a synthetic milk 
syndicate launched a type of [soy] milk adapted to European 
tastes. It applied the process of F. Goessel [of Germany]; 
100 liters of soymilk were obtained from 10 kg of ground 
soybeans, 5 gm of sodium phosphate, 2.4 kg of lactose [milk 
sugar], 2 kg of sesame oil, 6 gm of salt, and 60 gm of sodium 
bicarbonate [also known as baking soda or bicarbonate of 
soda]. Melhuish, an Englishman, patented a process for 
enriching the [soy] milk with various oils that did not change 
its taste. Some years after World War I, Bertrand received a 
patent for the manufacture of deodorized soymilk. Among 
the American processes are those of Horvath and Kloss (p. 
705).
 In Germany, the Soyama factory in Frankfort makes a 
fresh soymilk very similar to cow’s milk but with a different 
fl avor. A table shows the nutritional composition of three 
different types of milk. After standing, the cream of Soyama 
soymilk separated. This soymilk has a more neutral and 
softer fl avor than that of cow’s milk. Bread made with this 
soymilk is excellent. In 1932 the French engineer Max Adler 
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patented a process for soymilk without the characteristic 
fl avor and odor (p. 706).
 In China during World War II, soymilk was used 
extensively in refugee camps and saved many lives, 
especially those of children (p. 708).
 The Annamites are fond of soymilk during the hot 
season. Each morning soymilk merchants can be seen 
circulating through the streets of the native villages of Hanoi. 
The product is consumed sweetened or unsweetened, cooked 
with rice, or added to various soups (p. 708).
 Fermented soymilk: John H. Kellogg received a British 
patent for acidophilus soymilk. No. 41,574. 22 Jan. 1936. 
Yuba is the concentrated fi lm of dried soymilk lipo-proteins 
(p. 708).
 In France, Rene Jarre is specializing in the preparation 
of soyfoods (produits alimentaires à base de soja). Monahan 
and Pope (1915) added to powdered soymilk malt, cacao and 
chocolate–U.S. patent 1,165,199 of 21 Dec. 1915 (p. 709).
 The future of soymilk: The main challenge now is to 
fi nd a way to deodorize soymilk. Note: And to remove the 
fl atulence factors (p. 709). Address: Honorary Prof. (Tunis, 
Rennes, Grignon), former Head of Technical Services, 
International Institute of Agriculture, Rome (Ex-Chef du 
Service Tecnique, a l’Institut d’Agriculture de Rome).

111. Times (London). 1952. U.N. work for children: 
Substitutes for milk. Dec. 16. p. 7, col. 2.
• Summary: From a correspondent in Rome, Italy. The 
United Nations International Children’s Emergency Fund 
(Unicef) has just fi nished a meeting at the Food and 
Agriculture Organization [FAO] headquarters in Rome to 
consider methods by which to improve child nutrition. Mr. 
Pate, Unicef’s executive director, emphasized at a press 
conference, “that children suffer severely where animal 
milk is not available. which is the case in most countries 
in southern Europe, the Near East, and Asia, where there is 
not enough milk to supply 1 per cent. of the real needs of 
the children. Malnutrition was, in fact, the primary problem 
facing Unicef.”
 Since Unicef was created 6 years ago, Unicef has 
assisted more than 60 million children and expectant mothers 
throughout the world. Since taking over the work among 
children previously done by Unrra (United Nations Relief 
and Rehabilitation Administration) it has helped to feed 6 
million children in Europe alone, 1.3 million of them in Italy.
 One problem facing Unicef is how to increase supplies 
of local protein-rich foods that could serve as a substitute for 
milk where local livestock were insuffi cient. FAO “had been 
considering what assistance could be given to increase the 
production of pulses, including the soya bean, and progress 
had been made toward establishing a plant in an unspecifi ed 
country in south-east Asia for the production of milk from 
soya bean fl our.”
 Note: In 1957, Saridele, a dried nondairy milk based on 

soybeans, was introduced. Made in Yogyakarta, Indonesia, it 
was the result of a joint program by FAO and UNICEF.

112. Brock, J.F.; Autret, M. 1952. Kwashiorkor in Africa. 
WHO Monograph Series No. 8. Also published as FAO 
Nutritional Series No. 8. *
• Summary: This was one of the surveys made by United 
Nations agencies in the late 1940s and early 1950s which 
showed the prevalence of protein calorie malnutrition.

113. De, S.S. 1952. Report to FAO on trials conducted in 
Indonesia with a milk prepared from soya, groundnut, and 
malt. Rome, Italy: FAO. *
Address: Dr., FAO.

114. De, Sasanka S. 1953. Report to the government of 
Indonesia on supplementary feeding of children with soya 
bean preparations. Rome, Italy: FAO. 20 p. Jan. ETAP 
(Expanded Technical Assistance Program) Report no. 78. *
• Summary: Based on a study of 1,000 subjects in Indonesia, 
Dr. De believes that soymilk made from soy fl our could be a 
valuable, low-cost addition to the local diet. Also discusses 
the use of peanut presscake as a supplementary food for 
children. Address: Dr., FAO.

115. Whyte, R.O.; Nilsson-Leissner, G.; Trumble, H.C. 1953. 
Legumes in agriculture. FAO Agricultural Studies No. 21. 
367 p. April. [97 ref]
• Summary: Contents: Part I. 1. Economic botany of 
legumes. 2. Ecological and biotic relationships. 3. Relation 
to soil fertility. 4. Alternate Husbandry. 5. Association with 
grasses. 6. Use as animal feed. 7. Tropics and sub-tropics. 8. 
Poisonous plants and weeds. 9. The signifi cance of symbiotic 
nitrogen fi xation. 10. Plant introduction and exploration. 11. 
Adaptation, strain variation and breeding. 12. Investigation 
and testing of improved strains. 13. Production of seed.
 Soyabeans and the genus Glycine are discussed in detail 
on pages 275-78; they are grown in the Philippines, Siam, 
India, the East Indies, Natal, Transvaal, Argentina (incl. 
the northeastern province of Corrientes), Uruguay. “The 
most widespread species is Glycine javanica (East Indies, 
Manchuria, tropical Asia, Abyssinia [Ethiopia], tropical 
East Africa, and parts of South Africa). In Queensland, 
this perennial slender species is an outstanding slender 
legume among more recent introductions, possessing 
all the characteristics of a good pasture species, since it 
makes good growth, is palatable, and seeds prolifi cally. 
It has also shown great promise in Paraguay. In Africa, it 
is an excellent substitute for kudzu with similar climatic 
requirements. It does not yield so much, but sets seeds 
readily and is therefore easier to propagate... Glycine falcata 
is a herb occurring in the semi-arid grasslands of Queensland 
and is considered a promising pasture plant. It produces 
underground pods.”
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 Soyabeans are discussed briefl y at a number of countries 
where they are grown, including in the tropics and sub-
tropics. In Jamaica (p. 105), soyabeans are recommended in 
a 1-year rotation with maize in higher lands with terra rossa. 
In Nicaragua (p. 108) soyabeans appear to be well adapted. 
In El Salvador (p. 108-09) the National Centre of Agronomy 
recommends soyabeans as a source of fodder. In Northern 
Nigeria (p. 119) the soyabean is used as young green 
fodder; its composition is given. In South Africa (p. 138-
39) soyabeans have been well-established since 1926, when 
A.R. Saunders at Potchefstroom began a breeding program. 
“Hitherto, soyabean production has been approximately 
700 short tons per annum. Imported and locally produced 
seed are used in the diet of native mine labourers and more 
particularly by convalescents. The oil content is too low for 
profi table extraction by ordinary crushing methods which 
leave about 6 per cent of oil in the cake. Facilities for the 
solvent extraction and fractionation of vegetable oils have 
led to a greater demand for soyabeans.
 “Soyabeans are frequently grazed or used as hay... It 
is an important hay crop, but diffi cult to cure.” Apart from 
lupins (Lupinus albus, L. luteus, and L. angustifolius) planted 
in late summer, soyabeans are the best annual legume used at 
the Dohne Research Station.
 In Madagascar (p. 142-43) soyabeans have given 
good results at the Station agronomique du Lac Alaotra. In 
Pakistan, in East Bengal (p. 145) soyabeans are being grown 
on an experimental basis. A number of improved varieties 
have been developed and are being distributed to growers. 
In Burma (p. 148) and in Thailand (p. 149) soyabeans are 
cultivated.
 “Plant introduction in Australia (C.S.I.R.O.): Almost 
immediately after the establishment of the Division of Plant 
Industry (then the Division of Economic Botany) in 1928, 
a Plant Introduction Section was formed to rationalize the 
introduction and testing of plants for all parts of Australia.
 Among the many other plants discussed are peanuts 
(Arachis, p. 254-55), milk vetches (Astragalus, p. 255, 
incl. Genge), Derris (= Deguelia, p 268), kudzu (Pueraria, 
p. 317-21), including long sections on regular kudzu (P. 
thunbergiana = P. hirsuta = P. triloba = Dolichos japonicus 
= Pachyrhhizus trilobus) and on tropical kudzu or puero (P. 
phaseoloides = P. javanica), and Voandzeia (the Bambarra 
groundnut, Madagascar peanut, Juga bean or earth pea; 
Voandzeia subterranea is a native of Africa). Address: Plant 
Production Branch, Agriculture Div., FAO, Rome, Italy.

116. Lo, K.S. 1953. The story of soybean milk. Far Eastern 
Economic Review. Oct. 29. p. 568-69.
• Summary: In 1936 the author, a resident of Hong Kong, 
happened to be in Shanghai, where he read a newspaper 
article about a talk given by a Dr. Webb [actually by Julean 
Arnold; see letter from K.S. Lo, 3 Nov. 1989] on the 
nutritional value of the soybean. He was very impressed. A 

year later, the invasion of China by Japan brought a steady 
fl ow of refugees into Hong Kong, and with them problems 
of food supply and malnutrition. Lo recalled the article he 
had read about soybeans and began to think about the idea of 
making soybean milk to be sold to the working classes at the 
lowest possible price. He took his idea to Hong Kong’s new 
director of Medical Services, Dr. P.S. Selwyn-Clarke, who 
was known for his progressive ideas, his untiring energy for 
work, and his concern for the poor. “He at once offered me 
his moral support were I to embark on this scheme. It was 
through his personal encouragement and moral support that 
eventually I was able to bring it to fruition. He was also later 
to become my strongest supporter and advocate of soybean 
milk. A modest factory was built at Causeway Bay and it 
was opened for business in March, 1949 [actually 7 March 
1940]. The equipment used was simple and crude and the 
method adopted for the making of this milk was modeled 
after the dairy industry. On the day of its opening, I can still 
remember that the total business done was 9 bottles sold.”
 “After two years of hard struggle, we were beginning 
to make some headway in our sales. At this point the 
Pacifi c War intervened and brought our activities to a stop. 
The factory was occupied by the Japanese, and what little 
equipment we had in it was lost. After the war was over we 
tried to restart it, and once again Dr. Selwyn-Clarke came to 
our rescue.”
 “Much to our surprise, the post-war public took to 
soybean milk without being coaxed. All of a sudden it 
became very popular, especially among the working classes.” 
A larger and more modern factory was built at Aberdeen, and 
completed in 1950. After this a product that did not require 
refrigeration was developed; sales increased ten-fold. “Today 
we are able to produce from 3000-5000 cases (24 bottles 
each) of soybean milk a day; distributed over the territories 
of Hongkong, Kowloon, New Territories and Macao with a 
fl eet of 18 trucks.”
 The company has “succeeded in producing a nutritious 
and wholesome food and putting it within the reach of 
the masses.” The price has been kept down to 20 cents 
(H.K.) per bottle. The soybean milk is also extremely high 
in vitamin B, and because of the large amount consumed 
by the public daily, this has a benefi cial nutritional effect. 
The company is now also working actively with UNICEF 
[United Nations International Children’s Emergency Fund] 
in promoting similar projects in Asia. “Already we know 
for certain that a factory similar to ours has been put up in 
Djakarta by the Indonesian Government in conjunction with 
UNICEF.”
 “We are, however, not resting on our laurels. Our 
technicians have been busy experimenting on condensed 
soybean milk, which we hope to put on the market sometime 
next year. Then we will move onto soybean milk powder, 
and other forms of soya food products.”
 Note 1. This is the earliest document seen (April 2004) 
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that describes UNICEF’s awareness of the attractions of 
Vitasoy as a high protein soy beverage for use in developing 
countries, and joint efforts by UNICEF and Vitasoy to 
promote similar products in Asia. Note 2. When Vitasoy 
was launched in March 1940, it was fortifi ed with vitamins, 
calcium, and cod liver oil. Now, in 1953, it appears not to be 
fortifi ed at all.

117. New York Times. 1953. F.A.O. sees gains in 52 
countries: Report for 1952-53 tells how experts gave help in 
varied projects. Nov. 2. p. 16.
• Summary: The United Nations Food and Agriculture 
Organization is at work on projects totaling $6,700,000 in 
52 countries. In Indonesia, through the work of an FAO 
nutrition specialist, children are starting to get soybean milk 
to improve their diets; it is a substitute for dried dairy milk 
supplied by UNICEF. Trials in orphanages and schools 
over 3 months proved its acceptability. Now the Indonesian 
government has asked UNICEF to help in establishing a 
plant for large-scale production.
 In Bombay, India, a revolution in dairy methods has 
produced cleaner milk for a population of 3 million. In the 
Thana district, where cows used to roam the streets, a colony 
of 13,000 buffaloes has been established. The milk is bottled 
and distributed in hygienic form.

118. Delvaux, Edgar. 1953. Les protéines de coton et de soya 
dans l’alimentation humaine au Congo Belge et au Ruanda 
Urundi: Relation d’une enquête aux E.U. [The proteins of 
cottonseed and soya in human foods in the Belgian Congo 
and in Ruanda Urundi: Report of an investigation in the 
USA]. Louvain: U.S. Foreign Operations Administration. 
Operations Mission to Belgium and Luxembourg. 26 p. No. 
TA 32-101. Aug/Sept. 53. [68* ref. Fre]
• Summary: Contents: 1. Current state of food and nutrition 
of the indigenous people of the Belgian Congo and of 
Ruanda Urundi–Results of an investigation by FAO, OMS, 
and UNICEF. 2. Vegetable protein and animal protein 
in human nutrition. 3. Vegetable material rich in protein 
and available in the Belgian Congo–Cotton and soya. 4. 
Acceptability of a food. Conclusions.
 Substituting vegetable protein for animal protein could 
help alleviate the shortage of animal protein that exists for 
certain categories of infants and adults, and that can lead 
to kwashiorkor. Cassava, the main food of these countries, 
is rich in carbohydrates but low in protein. The use of soy 
fl our or cottonseed fl our could add valuable protein to the 
diet. The soy fl our could be used, as it has been elsewhere, 
to make soymilk for infants, tempeh, tofu, breads (add 35), 
or Multi-Purpose Food (Meals for Millions). Address: U.S. 
Foreign Operations Administration. Operations Mission to 
Belgium and Lexembourg.

119. Chatfi eld, Charlotte. 1954. Food composition tables: 

Mineral and vitamins, for international use. FAO Nutritional 
Studies No. 11. 117 p. March. [539* ref]
• Summary: Table 1 gives “Food composition in terms of 
the retail weight, (“As purchased”). The section on “Pulses, 
nuts and seeds” (p. 13-14) includes values for: Groundnuts, 
peanuts. Soybeans (Glycine max) and soybean products–
Whole seeds, dry. Flour, full fat (seed coat removed). 
Flour, low fat; grits, fl akes (partially defatted). Curd, tofu. 
Fermented beans, Japanese natto. Fermented beans, Chinese 
tsiang [jiang]. Soybean milk. Paste, miso (made with small 
amounts of rice and other starchy materials). Shoyu sauce. 
Sprouts: See No. 86a.
 Also: Broad beans. Common beans. Hyacinth, lablab, 
and twinfl ower beans. Jack beans and sword beans. Lima 
beans. Mung beans and urd beans. Voandzeia (without shell). 
Chickpeas. Cowpeas. Lentils. Peas. Pigeonpeas (Cajanus 
spp.).
 Table 2 gives “Composition of the edible portion (E.P.) 
and refuse in the material as purchased (A.P.).” The section 
on “Pulses, nuts and seeds” (p. 31-33) gives values for the 
same foods listed in Table 2.
 These tables contain corrections to the Food 
Composition Tables of Oct. 1949. On pages 52+ is an index 
to the scientifi c names of plants in the tables. Address: 
Nutrition Div., FAO, Rome, Italy.

120. Tung, Golo. 1954. Two Indonesian soya bean experts 
study production methods [at Hongkong soya bean factory]. 
Hongkong Standard. Aug. 23. [Eng]
• Summary: “Thousands of children and expectant 
mothers in Indonesia are awaiting the return of two of their 
countrymen who are here on a one-week research work at a 
soya bean milk factory as part of their survey tour of soya 
bean production methods in Europe and United States.
 “The two persons are Messrs. Soeroengan Nasoetion 
and Suwardi Wirratmadja. They will not only transform their 
native resource of soya bean into nutrition-concentrated food 
but will provide their young generation and other needy 
persons free soya bean milk powders... UNICEF decided to 
set up a soya bean milk plant in Indonesia after seeing the 
local plant.”
 This research is funded by the FAO Expanded Technical 
Assistance Programme. A photo shows K.S. Lo, Managing 
Director of the Hongkong Soya Bean Products Company 
Ltd. with the two Indonesian men plus two other men. 
Address: Hong Kong.

121. Times of India (The) (Bombay). 1954. Dr. 
Radhakrishnan meets hosts of old friends: London causerie. 
Oct. 17. p. 7.
• Summary: The United Nations Association recently held 
a reception which opened their autumn campaign to raise 
funds for the U.N. Children’s Fund [UNICEF]. The press 
was invited to hear a host of distinguished speakers support 
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the campaign, “and then to watch and photograph a group 
of children, some of them from Indian and Indonesian 
diplomatic families and others from fi lm studios, cut the 
UNICEF birthday cake and then eat scones made of fi sh fl our 
and drink fortifi ed soya bean milk.”
 A photo shows two little children each drinking a glass 
of soya bean milk.
 Note 1. This fortifi ed soya bean milk was probably 
a forerunner of Saridele. In 1957, the United Nations 
(UNICEF and FAO) constructed a plant to manufacture 
spray dried Saridele soymilk (with sesame) in Yogyakarta, 
Indonesia. in 1957.
 Note 2. Dr. Sarvepalli Radhakrishnan (5 September 
1888–17 April 1975) was an Indian philosopher and 
statesman. He was the fi rst Vice-President of India (1952-
1962) and subsequently the second President of India 
(1962-1967). He was one of India’s most infl uential scholars 
of comparative religion and philosophy. He was knighted 
(1931) and was Spalding Professor of Eastern Religions and 
Ethics at Oxford University (1936-1952).

122. Autret, Marcel; Behar, Moisé. 1954. Síndrome 
policarencial infantil (kwashiorkor) and its prevention in 
Central America. FAO Nutritional Studies No. 13. 81 p. 
Oct. Also published as “Le Syndrome de Polycarence de 
l’Enfance en Amérique Centrale (Kwashiorkor)” in Bulletin 
de l’Organisation Mondiale de la Sante No. 11, p. 891-966. 
[108 ref. Eng]
• Summary: This was one of the surveys made by United 
Nations agencies in the late 1940s and early 1950s which 
showed the prevalence of protein-calorie malnutrition. Pages 
61-63 discuss the soybean as a rich source of protein that 
may be prepared in a variety of ways. A brief review is given 
of work with soy in Uganda, Mexico City, India, El Salvador, 
and Guatemala.
 “Acceptability tests with soybean milk were carried 
out successfully in 1951 in schools and community dining 
rooms in Mexico City, under the supervision of the Institute 
of Nutrition (according to a 1951 personal communication 
from J. Calvo de la Torre and J. Diaz Barriga). The milk was 
prepared from non-bitter varieties of soybeans developed 
by the Agricultural Research Department of the Ministry 
of Agriculture, with the assistance of the Rockefeller 
Foundation, and cultivated in Mexico under the direction of 
the Maize Commission, which plans to grow soybeans in 
rotation with maize” (p. 62)
 “The Government of Indonesia, with the fi nancial aid 
of UNICEF and the technical assistance of FAO, plans to 
construct a plant for the preparation of an infant food made 
from dried soybean milk. Other countries, such as Thailand 
and the Philippines, are now considering similar projects” (p. 
62).
 The fortifi cation of tortillas with soybeans or soy fl our 
looks very promising. “In an attempt to modernize tortilla 

making, the Industrial Research Department of the Bank 
of Mexico has set up a pilot plant to make powdered dried 
nixtamal from suitably treated maize. When this powder 
is reconstituted with water, it gives the masa or dough 
which can then be rolled out into cakes and baked at home. 
In addition to several economic and hygienic advantages, 
the new technique makes it possible to incorporate either 
whole or partly fat-free soy fl our in the nixtamal powder. 
Experiments carried out on this product have been seen by 
one of the authors; the tortilla with 10% soy fl our added was 
still excellent.
 “In towns, where tortillas are the staple food, there will 
be no diffi culty in introducing soybean once the preparation 
of nixtamal is concentrated in a few large industrial plants 
instead of scattered among thousands of mills. However, 
if the Government were to make soybean-maize mixture 
obligatory now, control would be diffi cult. In the rural 
areas the preparation of tortillas is a family operation, and 
it will be necessary to teach the women to add soybeans 
to the maize grains in the preparation of the tortillas by 
giving practical demonstrations. This will be a long-term 
and exacting task, but it must be undertaken because mature 
soybeans cannot be used in the same way as other beans, as 
they require prolonged cooking.
 “The use of the classic fresh soybean curds [tofu] calls 
for long education of the public, as does that of certain 
special preparations such as tempeh (fungus-fermented 
soybean cheese), the preparation and nutritive value of which 
have been studied by Van Veen” (p. 63).
 “This Study is being published in French in the Bulletin 
of the World Health Organization for November/December 
1954, and in Spanish in the Bulletin of the Pan-American 
Sanitary Bureau.”
 Note: This is the earliest document seen (Nov. 2002) 
concerning world protein shortages. Address: 1. D.Pharm., 
Senior Nutrition Offi cer, Nutrition Div., FAO, Rome, Italy; 2. 
M.D., Assoc. Member of INCAP.

123. Soybean Digest. 1954. Soy in Guatemala. Dec. p. 34.
• Summary: “Working under the auspices of the United 
Nations, Dr. Nevin S. Scrimshaw of Wisconsin conducted 
growth tests using soy fl our as his source of vegetable 
protein.”

124. Baker Jones, E. 1954. Preparation of fermented soya 
bean curd (Tempe)* [in Southern Rhodesia]. In: Malnutrition 
in African Mothers, Infants and Young Children: Report of 
the Second Inter-African Conference on Nutrition. London: 
Her Majesty’s Stationery Offi ce. 398 p. See p. 278-79. Held 
19-27 Nov. 1952 at Fajara, Gambia, under the auspices of the 
Commission for Technical Cooperation in Africa South of 
the Sahara (CCTA). [2 ref]
• Summary: The soya bean “can be grown in Southern 
Rhodesia where, however, no serious attempt has yet been 
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made to process the soya bean so as to make it a popular 
human food.
 Experiments in processing have been made in Southern 
Rhodesia in collaboration with an immigrant from Indonesia 
who is well acquainted with a product of processed soya 
bean, tempé, which was used in Changi [Singapore] Prisoner 
of War camp” [during World War II]. A method for preparing 
tempe is described, based on many trials plus helpful 
information supplied by Professor van Veen of the Food and 
Agriculture Organization (FAO).
 Footnote 1 (p. 278), referring to the title of this article, 
states: *”A note by Dr. Baker Jones on the preparation of 
soya bean curd which was available to members of the 
Conference has now been revised in the light of information 
received from Mr. W. R. Carr, Food Technologist, Southern 
Rhodesia.”
 Footnote 2. “A letter dated June 1953 from Dr. 
Baker Jones says, ‘The pilot plant for tempé production, 
constructed by our local Farmers’ Co-op, is expected to come 
into operation in a week or two.’”
 Note: The term “soybean curd” usually refers to tofu, 
so “fermented soybean curd” is a poor term for tempeh. 
Address: Dr., Secretary, Nutrition Council, Causeway, 
Salisbury, Southern Rhodesia.

125. Ebright, Donald Fossett. 1954. Free India: The fi rst 
fi ve years. An account of the 1947 riots, refugees, relief, and 
rehabilitation. Nashville, Tennessee: Parthenon Press. 223 p. 
See p. 79, 80-81, 208, etc. Illust. 20 cm. [54 + 93 footnotes]
• Summary: This very interesting well written and carefully 
documented book suffers from lack of an index.
 Contents: 1. Carving the Indian Union and Pakistan out 
of an old continent (1947). 2. The greatest mass migration in 
history (1947). 3. Meeting human need (1948). 4. Voluntary 
relief agencies. 5. Distinguished leadership (incl. the 
inspiring infl uence of Mohandas K. Gandhi, Dr. Rajendra 
Prasad, Jawaharlal Nehru {the fi rst, and to date longest 
serving}, prime minister of India, 1947-1964, Rajkumari 
Amrit Kaur, etc.). 6. From refugee to famine relief (1950; the 
NCC Refugee Relief Committee). 7. Indo-American Relief 
Agreement (1951). 8. Kazakh-Turki fl ight to freedom. 9. 
India, the United States, and the United Nations. 10. Will 
India go Communist? 11. There yet remains (1953).
 Multi-Purpose Food is mentioned on 8 pages in this 
book. Donald Ebright was born in 1910 and later joined the 
Meals for Millions Foundation.
 Chapter 4, “Voluntary relief agencies,” contains a 
section titled “Meals for Millions” (p. 79-81), located at 
648 South Broadway, Los Angeles, California, U.S.A. (See 
footnote 47, p. 216). This section contains a good overview 
and brief history of MFM and its Multi-Purpose Food (MPF) 
based on “expeller-processed presscake of the soybean–a 
by-product of soy oil production, available in abundance 
and at present little used for human food. The soy cake is 

reduced to the consistency of corn meal and then fortifi ed 
with minerals and vitamins.” “Soy protein is probably the 
most complete of the vegetable proteins. It contains the ten 
essential amines [amino acids].
 “Multi-Purpose Food also has the advantage of being 
pre-cooked. The expeller process of production consists of 
pressing the soybean in a steam-jacketed pipe at 250 to 275 
degrees (F) temperature for 30-40 minutes. This reduces the 
time required for cooking to about ten minutes–a factor of 
convenience as well as fuel economy–when one considers its 
use in refugee camps and famine areas.
 “We rejoiced at the large shipment of MPF and 
discovered that while it was unpopular eaten straight, it could 
be added to any soup, curry, stew, goulash, dough or batter–
and made the batter better! Thank you, Florence Rose, for 
the lives you have saved in India through MPF Food.”
 When the British arrived in India 200 years ago, the 
population of India was 70 million. When they left in 1947, 
there were 360 million–a more than 5-fold increase. The 
population was once held in check by famine, disease, and 
internal warfare (p. 96).
 Agricultural progress in India was retarded during 
British colonial rule “because the British kept India as a 
producer of raw materials for British factories and a market 
for its manufactured goods” (p. 103).
 In Chapter 6 the section titled “Famine relief” notes: 
“Ralston cereal, wheat, milk-powder, sugar, vitamin tablets, 
beans, barley, corn oil, prunes, raisins, rice and Multi-
Purpose Food formed the bulk of our imports.” Multi-
Purpose Food is also mentioned (p. 106) as an important 
import. Meals for Millions is mentioned (p. 153) as a 
voluntary agency aiding India.
 “India has had three terrifi c budgetary drains which 
have prevented the construction of new roads, bridges or 
schools. These are: (1) the annual cost of rehabilitating 7½ 
million people uprooted from their homes in Pakistan; (2) 
The food shortage of fi ve million tons which plus a defi cit 
in cotton cost the Indian government $700 million in foreign 
currencies last year; and (3) the budget for defense, i.e., the 
army, navy and air force” [which accounts for 45-50% of the 
total national budget] (p. 186).
 “India has dealt a death blow to feudalism by enacting 
the Zamindari Abolition and Land Reform Act of July 1, 
1952, in Uttar Pradesh in North India of which Lucknow is 
the capital.” “The Zamindari system arose at the time of the 
old British East India Company. The British found zamindars
already collecting taxes and converted these tax gatherers 
into landowners. The zamindars became intermediaries 
between the peasant and the government” (p. 198).
 A map of India (at front of book, facing the copyright 
page), titled Movement of Refugees, uses black arrows to 
show the movement of refugees from Pakistan (both east 
and west), and white arrows to show the movement toward 
Pakistan. The 13 million uprooted people traveled by truck, 
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train, ship, convoy and plane.
 Note: Donald Ebright earned his PhD at the University 
of Chicago where he was on the faculty. He was in India for 
22 years during the Hindu / Muslim confl icts. He has more 
than 2,000 lectures, TV and radio programs to his credit. 
Address: PhD, Director, Refugees and Famine Relief (1949-
1952) of the National Christian Council of India.

126. Soybean Digest. 1955. Saving lives with soy. Jan. p. 18.
• Summary: A photo of Danny Kaye, S.S. De and 3 other 
men has this caption: “Film star Danny Kaye drank a glass of 
soybean milk on a recent trip to Bangkok [Thailand]. It was 
presented to him by Food and Agriculture organization’s Dr. 
S.S. De, regional nutrition offi cer for Asia and the Far East. 
Danny, who was on tour as ambassador at large for UNICEF, 
was told how soybean milk is helping to improve the diets of 
many people who do not otherwise get enough protein.”
 Directly below this photo is a short article titled: “The 
Press: Saving lives with soy:
 “Protein malnutrition is a serious illness of children 
which causes digestive upsets and sometimes death–in 
some African hospitals the death rate has been as high as 50 
percent. The disease comes of eating foods poor in protein. 
The best treatment is plenty of milk.
 “U.N.’s Children’s Fund has fi nanced milk processing 
plants in several undeveloped parts of the world. In many 
parts of the world, however, either enough milk cannot be 
produced to feed the children, or its cost is too expensive 
for most families. So substitutes are being explored and 
developed by U.N.’s Food and Agricultural Organization and 
World Health Organization.
 “Most people in the United States have never even heard 
of protein malnutrition. Other countries know it painfully 
under many names–India as ‘nutrition dystrophy,’ Latin 
America as ‘distrofi a infantil,’
 “Every parent who takes a bottle of milk from a well-
stocked refrigerator to feed to a child can do so in better 
conscience because U.N., and its agencies, are coming to the 
rescue of babies everywhere who are literally starving for 
milk.–St. Louis Post-Dispatch.”

127. Autret, M.; van Veen, A.G. 1955. Possible sources 
of protein for child feeding in underdeveloped countries. 
American J. of Clinical Nutrition 3(3):234-43. May/June. [7 
ref]
• Summary: Soybeans can help fi ll protein needs but must be 
processed in well-controlled processing plants. FAO has long 
been associated with the “saridele” “soy milk” project in 
Indonesia. After the “saridele” project had been extensively 
discussed in the National Nutrition Council of Indonesia, the 
Indonesian government asked UNICEF and FAO to assist 
in establishing a “saridele” plant for the manufacture of this 
product for “mother and child welfare centers and hospitals.” 
Why did the Government choose centralized manufacture 

rather than local manufacture in villages and households? 
“The reply is that whereas in many villages ‘soy milk’ is not 
unknown, ‘saridele’ from soybean and groundnut certainly 
is. Introducing a new, hardly known food or food mixture 
in a country like Indonesia is a diffi cult and slow process; 
demonstration through feeding schemes is one of the best 
ways. Processing on a village scale or locally for hospitals, 
etc. would certainly lead to numerous diffi culties, such as 
unhygienic manufacture and distribution, lack of suitable 
containers, and adulteration of the product with water, etc.
 “The total capital investment of the Government and 
UNICEF (who will supply the plant) is about 6 or 7 million 
Rupiahs (about &700,000); the plant will produce at least 
300 tons of the dry product a year” (p. 235-36). Note: This 
is the earliest document seen (Sept. 2000) that mentions 
“saridele.”
 “Another well-known soybean product from Indonesia, 
tempeh, prepared by treating the cooked soybeans with 
a certain fungus, has drawn the attention of workers in 
Southern Rhodesia where soybeans are cultivated, but the 
local population is not much interested in consuming them. 
Tempeh has a high nutritive value and is highly digestible, 
but the manufacture is somewhat diffi cult to control when 
the product is manufactured under simple conditions. This 
and other considerations were the basis in Indonesia of the 
conclusion that soy milk would be preferred to tempeh in the 
manufacture of a soy product for infants, and children.
 “FAO has been giving technical advice on the 
manufacture of tempeh in Southern Rhodesia, and it seems 
that the results of the large-scale experiments are very 
promising. It is to be hoped that these will be published, not 
only in connection with acceptability, but also concerning 
the technical problems, data on production costs, and so on.” 
Address: 1. Pharm. D.; 2. PhD.

128. July 10–President Dwight D. Eisenhower signs the 
Agricultural Trade Development and Assistance Act–or 
Public Law (P.L.) 480–an action which simultaneously 
creates the Offi ce of Food for Peace (Important event). 1955.
• Summary: By signing this legislation, the President 
laid “the basis for a permanent expansion of our exports 
of agricultural products with lasting benefi ts to ourselves 
and peoples of other lands.” The bill, a solution for food 
defi cient, cash-poor countries, created a secondary foreign 
market by allowing food-defi cient countries to pay for 
American food imports in their own currencies instead of 
in U.S. dollars. The law’s original purpose was to expand 
international trade, to promote the economic stability of 
American agriculture, to make maximum use of surplus 
agricultural commodities in the furtherance of foreign policy, 
and to stimulate the expansion of foreign trade in agricultural 
commodities produced in the United States.
 Kennedy era and Food for Peace Act (1966)
 In 1961, President John F. Kennedy termed the law 
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“Food for Peace,” stating, “Food is strength, and food is 
peace, and food is freedom, and food is a helping to people 
around the world whose good will and friendship we want.” 
Through new amendments, the law switched its focus from 
disposing of surplus agricultural commodities to addressing 
humanitarian needs and responding to growing food crisis 
demands. In signing the extension of the Agricultural 
Trade Development and Assistance Act in 1959, President 
Eisenhower criticized the shortcomings of the amendment. 
He specifi cally referred to the extension as the Food for 
Peace program. Although Kennedy may have expanded the 
program, he was not the fi rst to refer to the program as Food 
for Peace.
 Former U.S. Representative from South Dakota George 
McGovern was picked to become a Special Assistant to the 
President and fi rst director of Kennedy’s high-priority Food 
for Peace program, which realized what McGovern had been 
advocating in the House. McGovern assumed the post on 
January 21, 1961.
 As director, McGovern urged the greater use of food to 
enable foreign economic development, saying, “We should 
thank God that we have a food abundance and use the over-
supply among the under-privileged at home and abroad.” He 
found space for the program in the Executive Offi ce Building 
rather than be subservient to either the U.S. Department of 
State or U.S. Department of Agriculture. McGovern worked 
with deputy director James W. Symington and Kennedy 
advisor Arthur M. Schlesinger, Jr. in visiting South America 
to discuss surplus grain distribution, and attended meetings 
of the United Nations’ Food and Agriculture Organization.
 By the close of 1961, the Food for Peace program was 
operating in a dozen countries, and 10 million more people 
had been fed with American surplus than the year before. 
In February 1962, McGovern visited India and oversaw a 
greatly expanded school lunch program thanks to Food for 
Peace; subsequently one in fi ve Indian schoolchildren would 
be fed from it, and by mid-1962, 35 million children around 
the world. During an audience in Rome, Pope John XXIII 
warmly praised McGovern’s work.
 McGovern resigned his post on July 18, 1962, wanting 
to resume his electoral political career. Kennedy said that 
under McGovern, the program had “become a vital force 
in the world”, improving living conditions and economies 
of allies and creating “a powerful barrier to the spread of 
Communism”. Columnist Drew Pearson wrote that it was 
one of the “most spectacular achievements of the young 
Kennedy administration,” while Schlesinger would later 
write that Food for Peace had been “the greatest unseen 
weapon of Kennedy’s third-world policy.”
 During the 2010s the program underwent revisions 
offered by in the Administrations Fiscal Year 2014 budget. 
These revisions would change the program to provide 
cash donations rather than American grown and delivered 
food. On April 24, 2013, USA Maritime Chairman James 

L. Henry wrote a statement which discussed the effi cacy 
of the program and specifi cally the importance of the U.S. 
Merchant Marine in delivering the U.S. food aid to people 
who are undernourished around the world. Henry sited 
the fact that USAID’s own data actually revealed that the 
traditional efforts to deliver food as opposed to cash transfers 
for countries to buy their own food is actually 78 percent 
cheaper per ton of food. Henry offers that this is a signifi cant 
fact in the effort to address global hunger.
 In different administrative and organizational forms, 
the Food for Peace program of the United States has 
provided food assistance around the world for more than 
50 years. Approximately 3 billion people in 150 countries 
have benefi ted directly from U.S. food assistance. The 
Offi ce of Food for Peace within the United States Agency 
for International Development (USAID) is the U.S. 
Government’s largest provider of overseas food assistance. 
The food assistance programming is funded primarily 
through the Food for Peace Act. The Offi ce of Food for 
Peace also receives International Disaster Assistance Funds 
through the Foreign Assistance Act (FAA of 1961) that can 
be used in emergency settings.
 Source: Wikipedia, at Food for Peace (retrieved Nov. 
2016).

129. Soybean Digest. 1955. Soy plant in Indonesia. July. p. 
20.
• Summary: “Establishment of a soybean milk plant in 
Djakarta [Jakarta], Indonesia, is under way, and may be 
the fi rst of a number in that part of the world, reports the 
American Embassy, Djakarta. The project is one of the 
activities of the Food and Agriculture Organization of the 
United Nations (FAO).”

130. McLaughlin, Kathleen. 1955. Soy milk plant to aid 
Indonesia: Factory in Jogjakarta may build up nutritional 
values for all Southeast Asia. New York Times. Sept. 18. p. 
21.
• Summary: Harry Miller, Jr., an American technician for 
the United Nations Food and Agriculture Organization, is 
supervising construction of a plant to produce soybean milk–
in both liquid and powdered form, in Jogjakarta, Indonesia. 
The plant is expected to be in production by Feb. 1956, and 
by mid-year the dehydrated form should be available for 
domestic shipment.
 More than 20 years ago, Mr. Miller’s father, an 
American medical missionary in China, developed a good-
tasting soybean milk there. By hard work, persistence, and 
ingenuity, he developed the equipment that is now being 
instaled in the Jogjakarta plant.
 “By 1936, Dr. Miller had returned to Shanghai with his 
family, erected and equipped a factory, and was turning out 
3,000 quarts of bottled soybean milk a day, at 7 cents (U.S.) 
a quart. Cow’s milk cost 30 cents.
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 “Then the war with Japan erupted. In 1937, Japanese 
forces completely destroyed his plant and in 1938 the Millers 
left China for their home in the United States.” In 1947 they 
returned briefl y to China, then in 1948 they left again before 
the Communist advance.
 Dr. Miller’s patents have long since been relinquished to 
the public domain, with the exception of an interest retained 
in one soybean milk plant in California. As an F.A.O. 
expert, Harry Miller Jr. hopes to make his father’s soymilk 
processing system as widely available as possible, especially 
in places like Indonesia, where it can offer the greatest 
benefi ts.
 The United Nations Children’s Fund [UNICEF], which 
has provided $350,000 worth of the Miller type equipment 
for the Jogjakarta plant, has agreed that half of the annual 
output of 600 tons of soybean milk, powdered or liquid, from 
this plant, will be distributed free of charge to Indonesians 
for the fi rst 3 years.

131. J. of Agricultural and Food Chemistry. 1955. Soy milk 
in Indonesia. 3(10):807. Oct.
• Summary: “A soybean milk plant is going up in Jogjakarta, 
Indonesia and should be in production by February. The 
product, already tested with mothers and children, is 
expected to get enthusiastic response. Not only is it palatable, 
but it is more easily assimilated by the underfed than is 
cow’s milk. It is also higher in protein. The UN Children’s 
Fund has furnished $350,000 worth of equipment for the 
600 annual ton plant being built under direction of Harry 
Miller, FAO technician whose father, a medical missionary, 
developed the process.”
 Note: The soy milk is named Saridele.

132. Marshall, Eleanor M. 1955. Meals for Millions. 
American Mercury 81:83-85. Dec.
• Summary: This is the story of Multi-Purpose Food, which 
can be sold for only 3 cents a meal. “Clifford Clinton is the 
man responsible for getting MPF experiments underway. 
He is the son of a missionary who worked in China... His 
work for the last eight years has been that of carrying out 
his boyhood dream of supplying cheap meals for hungry 
millions. His two Los Angeles cafeterias were the starting 
points in his battle.
 “During the depression he contrived a meal costing 
fi ve cents. It consisted of soup, meat, potatoes, and green 
vegetable and a pudding. This served to allay hunger for 
thousands of the jobless.
 “Yet Mr. Clinton was not content. His next venture was 
to enlist the help of other suppliers in the area and to serve 
meals at a penny a portion. These consisted of a bowl of rice 
with a ladle of soup poured over it. He had rolls of tickets 
printed and sold them indiscriminately for one cent each.
 “As soon as the government relief programs began 
operating, this penny restaurant was discontinued but the 

fi ve-cent meal (without the ticket idea) continued to be 
served at Clinton’s during afternoon hours. These meals were 
hash or beans, two vegetables, bread and butter, a beverage 
and a dessert.
 “Although Mr. Clinton was running in the red with all 
such meals, he was just as determined as ever to fi nd a way 
of supplying an adequate diet at a low cost. He knew much 
more about the problem now, for he had served nearly a 
million bowls of soup in less than six months! By the end 
of World War II he was ready to give $5,000 to California 
Institute of Technology in 1947 to start a project with these 
stipulations: ‘I want a cheap food that is high in nutrition, 
can be easily shipped and will not spoil if stored for long 
periods. And it must not violate any religious or social food 
taboos.’
 “Dr. Henry Borsook, one of the Institute’s biochemists, 
agreed to undertake the work. He was able to cut the cost 
from the fi ve-cent limit to three cents a meal.
 “Borsook knew that soybeans are plentiful and contain 
much protein. He knew also that there is no scarcity of the 
solid vegetable matter called ‘grits’ that is left over from 
fi rms using soybeans to make margarine fats and cooking 
oils. So he used 90 percent soy grits and added minerals 
and vitamins to produce the formula now known as Multi-
Purpose Food...
 “Norris E. Dodd, Director-General of Food and 
Agriculture Organizations of the United Nations, has said: 
‘I don’t believe you can build a just or lasting peace in a 
hungry world.’
 “One answer is the Meals for Millions Foundation, 
which in six and one-half years has had a total of 
$800,650.36 from contributions by individuals and purchases 
made by relief agencies. They have supplied from this: 
250,000 meals to the Philippines; 330,000 to Lebanon; 
several hundred thousand to Austria and Greece; and many 
more thousand meals for the poor in Italy as well as for the 
Navajo and Hopi Indian reservations and the migrant labor 
camps in California and Arizona.”
 Note: This is an early record of soyfoods in Lebanon.

133. Nutrition Division of FAO. 1955. [Note on protein 
supplements for children]. Rome, Italy. 31 p. 55/5/3280. 
[Por]*

134. The World Health Organization (WHO) establishes the 
Protein Advisory Group (PAG) (Important event). 1955.
• Summary: “The World Health Organization (WHO) is 
a specialized agency of the United Nations (UN) that is 
concerned with international public health. It was established 
on 7 April 1948, headquartered in Geneva, Switzerland” 
(Wikipedia, Nov. 2015).
 In 1955, following a meeting of thirty biochemists, 
nutritionists, paediatricians, and scientists at Princeton, New 
Jersey, WHO established a new expert group, the Protein 
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Advisory Group (PAG) to reinforce policy making (“The 
United Nations Protein Advisory Group,” by Josh Ruxin. 
In: Food, Science, Policy and Regulation in the Twentieth 
Century, edited by Jim Phillips and David F. Smith. See 
Chapter 10, p. 152).

135. Waterlow, J.; Vergara, A. 1956. Protein malnutrition 
in Brazil. FAO Nutritional Studies No. 14. 40 p. March. 
Also published as “La Malnutrition Protéique au Brésil” in 
Bulletin de l’Organisation Mondiale de la Santé (Bulletin 
W.H.O.) No. 15, p. 165-201. [58 ref]
• Summary: This was one of the surveys made by United 
Nations agencies in the late 1940s and early 1950s which 
showed the prevalence of protein calorie malnutrition. 
Discusses the difference between this condition (also 
called kwashiorkor) and marasmus. In the treatment of this 
condition, dried skimmed milk gives the best results since it 
also cures the dermatosis–but it is relatively expensive.
 Contents: Prefatory note. 1. Medical aspects of the 
problem. 2. Natural history of distrofi a pluricarencial in 
Brazil. 3. Prevention. 4. Proposals for further investigations. 
5. Summary and conclusions.
 Page 29 notes: “Soybean is a rich source of protein and 
may be prepared in a variety of ways. It has been shown 
that soybean preparations of various kinds are effective in 
treating kwashiorkor. The possibility of extending its use 
in Brazil and of making available preparation of soymilk, 
particularly for use in the Amazon region, is receiving 
attention.”
 Note: This is the 4th earliest English-language document 
seen (Aug. 2013) that contains the word “soymilk” (one 
of two documents). Address: 1. Dr., University College of 
the West Indies, Kingston, Jamaica, and WHO Consultant; 
2. Dr., FAO Regional Offi cer for Latin America, Santiago, 
Chile.

136. Fraser, Gordon O. 1956. Fats and oils under Public 
Law 480: Government’s edible oils programs are designed 
so soybeans will be crushed rather than stockpiled. Soybean 
Digest. Sept. p. 34, 36-37.
• Summary: A paper presented before the annual meeting 
of the National Soybean Processors Association at Urbana, 
Illinois.
 “I have been asked to speak to you on ‘Public Law 480 
as it relates to fats and oils.’
 “The Agricultural Trade Development and Assistance 
Act of 1954, as P.L. 480 is offi cially called, has as its central 
purpose the promotion of trade in U.S. agricultural products 
through the use of surplus commodities. The Act provides 
three Titles under which surplus commodities may be 
exported.
 “For the moment I’ll skip over Title I under which sales 
for local currencies are made to friendly countries.
 “Title II authorizes donations of surplus agricultural 

products to be made by our government to provide 
emergency relief to foreign countries in times of disasters 
such as earthquakes, fl oods, crop failures and famine. These 
donations may be made to any nation whose people are 
considered friendly to the United States even though their 
government may not be.
 “Title III of the Act permits donations of CCC-
owned [CCC = Commodity Credit Corporation, created 
in 1933] commodities to private relief agencies and to 
intergovernmental organizations, such as the United Nations 
Children’s Emergency Fund, for distribution here at home 
and abroad. This Title also permits the barter of CCC-owned 
surpluses for strategic materials from friendly countries.
 “The use of surpluses for donation or barter is not new 
in U.S. government programs, but the opportunities to do so 
are greatly expanded under P.L. 480.
 “Most of you are probably more familiar with Title I 
programs of P.L. 480. It is under Title I that sales are made 
of our surplus commodities in exchange for the currency 
of a foreign country. The fi rst step is the negotiation of a 
sales agreement between our government and the foreign 
government. The sales agreement permits foreign importers 
to purchase the commodities specifi ed with their own 
currencies which are deposited to the credit of the U.S. 
government. The commodities are sold and exported by 
our private trade who are reimbursed in dollars by the 
Commodity Credit Corp. I’ll come back later to the uses 
being made of the local currencies which have been acquired 
through our Title I sales.
 “Public Law 480 is not intended to take the place of the 
regular commercial trade in agricultural products. In fact, the 
Act requires safeguards to be written into every agreement 
that the purchases made by the foreign country under Title I 
will not displace its regular imports for dollars. In practice, 
the agreements generally provide that the foreign country 
must spend a stated amount of dollars, representing its 
normal purchases, for imports of the respective commodities 
covered by the agreement. The Department of Agriculture, 
and the entire Administration, place fi rst emphasis on regular 
commercial exports for dollars. And to the greatest extent 
possible, the commodities exported under the Act are routed 
through private trade channels.
 “P.L. 480 was conceived as a temporary measure to 
bridge the period of adjustment between supply and demand 
for our surplus commodities. Our domestic agricultural 
program is aimed at bringing about a better balance of 
production and supplies. P.L. 480 is intended to help achieve 
this balance through expanded exports.
 “Exports Under P.L. 480: Our exports of all agricultural 
products totaled $3.5 billion in 1955-56, as compared with 
$3.1 billion in the previous year. Exports under all titles of 
the Act accounted for about $900 million, or roughly 25% of 
the total 1955-56 exports. Nearly half of the P.L. 480 export 
shipments were made against sales for foreign currencies 
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under Title I.
 “By June of this year, we had committed virtually all 
of the $1.5 billion authorized by Congress for sales for 
local currencies, and, as you know, Congress increased the 
authority in July by an additional $1.5 billion. We have 
entered into some new agreements with foreign governments 
since the increase was approved, and, at the present time, 
we now have made a total of 63 sales agreements with 28 
countries. In terms of the cost to CCC, the total value of the 
commodities involved now stands at $1.6 billion.
 “In terms of the export market value, which is somewhat 
less than the CCC cost due to the difference between the 
acquisition cost of wheat, cotton and other commodities 
under the price support programs and world prices, the total 
stands at just over $1 billion. Of this, wheat made up 28%, 
cotton 27%, and oils and fats 17%. I should mention that, 
with few exceptions, since 1954 oils and fats have been 
priced in our markets at levels that were fully competitive 
in world markets. Other major products programmed under 
Title I are tobacco, feed grains, rice, and dairy products.
 “Local Currencies: It might be of interest to you to 
describe what use is being made of the cruzeiros, yen, 
pesetas, dinars, etc., being acquired abroad for our sales 
under P. L. 480.
 “Up to the present, 49% of these local currencies have 
been set aside to be loaned to the foreign governments for 
economic development purposes. It is hoped that these loans 
will assist in the stimulation of economies, particularly those 
of the underdeveloped countries, so that their capacity to 
purchase our agricultural products on a normal commercial 
basis will be improved.
 “Another 16% of the local funds is being used to cover 
common defense needs abroad. Small amounts are also 
being used for the purchase of strategic materials, to fi nance 
international educational exchange activities and for other 
worthwhile purposes.
 “Of particular interest to agriculture are the local 
currencies reserved for market development purposes. About 
2% of the total has been set aside for this purpose and under 
the sales agreements entered into so far, a total of about $20 
million will be available. Programs for the use of these funds 
are administered by the Foreign Agricultural Service.
 “Market Development Programs (Sec. 1040)” You 
might be interested to hear about these market development 
programs in a general way, especially since we already have 
some contemplated or under way for soybeans and soybean 
products. Although only 2% of the foreign currencies 
becoming available through Title I is being used for market 
development programs, the absolute amount is large–it stood 
at about $20 million on July 1 this year and the problem 
of setting up sound programs and fi nding personnel for 
administering them constitutes more of a problem than the 
amount of money available.
 “The Department of Agriculture cooperates closely 

with U.S. trade groups in initiating and carrying out 
marketing development projects. It is our rule also to enlist 
the cooperation of foreign trade groups. In most cases, the 
bulk of the funds required for the project are supplied by 
the U.S. government, from the foreign currencies received 
as a result of Title I sales, but the cooperating foreign trade 
group is expected to fi nance a part of the costs. The U.S. 
trade group has primary responsibility for carrying out the 
project, and it fi nances any dollar costs. The Department of 
Agriculture acts in an overall supervisory capacity in the 
project. This procedure gives trade groups in the United 
States and abroad the opportunity to work together on the 
problems of expanding old markets and developing new ones 
for U.S. agricultural commodities. It ensures that projects are 
benefi cial to both the United States and the foreign country.
 “A wide variety of market development projects have 
been approved so far. They can be classifi ed into fi ve 
types: market surveys; nutrition education; two-way visits; 
advertising and sales techniques; and trade fairs.
 “Market surveys are designed to appraise the potential 
demand for particular products and to determine how the 
demand may be developed and supplied.
 “Projects for education in nutrition are aimed at 
improving the health and welfare of people abroad and at the 
same time expanding the market for farm products that can 
be supplied by the United States.
 “Visits by foreign offi cials and experts to the United 
States and U.S. people to foreign countries have been 
arranged to increase the understanding, on both sides, of 
marketing and other problems that arise here and abroad in 
connection with the trade in U.S. agricultural products.
 “U.S. advertising and sales techniques are being used 
abroad with appropriate variations to meet local conditions.
 “Market development projects are also conducted 
through participation in international fairs. The United States 
participates in two types of fairs: one is the diversifi ed fair of 
a largely industrial type, the other is the food fair. Exhibits 
are planned where the greatest number of potential buyers 
are expected to congregate. Typical of the agricultural 
exhibits staged abroad was the market promotion exhibit 
at the International Trade Fair held in Osaka, Japan, last 
April. The U.S. exhibit demonstrated the availability, quality, 
and uses of U.S. dairy, wheat, cotton, tobacco, rice, and 
soybean products. Market promotion exhibits are not limited 
to trade fairs; however, one of the largest exhibits was the 
‘supermarket erected in Rome, Italy, last June in connection 
with the International Congress on Food Distribution.” 
Continued. Address: Asst. Administrator, Foreign 
Agricultural Service.

137. Muller, J.F. 1956. Soy as food for children. New York, 
NY: Rl Add 6 WHO/FAO/UNICEF Nutrition Panel. 11 p. *
• Summary: Note: This is the earliest document seen (Nov. 
1999) that uses the word “soy” in the title (in the form “soy 
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as”) to refer to soy products; before this time “soy” always 
referred to soy sauce.

138. Nagai, I. 1956. Production of rice and oil bearing crops: 
Report to the government of Yugoslavia. FAO Expanded 
Technical Assistance Program, Report No. 464. 20 p. 5 
tables. [Eng]*
Address: Japan.

139. Chen, Philip S.; Chen, Helen D. 1956. The work of Dr. 
Harry Miller with soy milk (Document part). In: P.S. Chen 
and H.D. Chen. 1956. Soybeans for Health, Longevity, and 
Economy. South Lancaster, Massachusetts: The Chemical 
Elements. 241 p. See p. 14-15. [24 ref]
• Summary: Chapter 1, “Protein,” begins: “The soybean 
is best known for its high protein content (p. 7). It then 
discusses the work of Dr. Harry Miller (p. 14-15): “The 
one who has done more with soy milk than any one else 
is Dr. Harry W. Miller, Director of Research, International 
Nutrition Research Foundation. He began his work with soy 
milk shortly after 1925 when he was in China as a medical 
missionary and saw the need of making a preparation for 
the feeding of babies and children. Referring to his work 
with soy milk, he said,’I regarded that work as of far greater 
importance than the building up of the sanitarium because 
it had to do with the preservation of thousands of lives 
that otherwise would be lost if they did not have a proper 
substitute for mother’s breast milk, because cow’s milk is 
beyond the economic level of the Chinese people and almost 
all the Oriental races. We used this milk extensively and a 
long period of experimental work was carried on. Studies 
were made of the development of babies and children as to 
their weight gains, their height gains, their disposition, their 
skin texture, their hair development, their dentition and bone 
development. We fi nally published the article in the Chinese 
Medical Journal in 1937.’
 “Dr. Miller was the fi rst to put out a true soy milk, 
one that is homogenized and built to any formula. Finally 
he made it into a powdered milk by spray drying. Both 
‘Soyagen’ and ‘Soyalac,’ which he perfected according to 
his patented process, are now widely used by infants and 
children who are allergic to cow’s milk, as well as by grown-
ups who prefer a vegetarian diet.
 “Besides his factory in this country, Dr. Miller has 
established soy milk plants in Japan and Formosa [Taiwan], 
and has helped the United Nations build a plant in Indonesia. 
His formula is used by three large soy milk companies in 
Hong Kong, one of which puts out 75,000 bottles a day.” 
Address: 1. Prof. of Chemistry, Atlantic Union College, 
South Lancaster, Massachusetts; 2. National Science 
Foundation Fellow, Cornell Univ.

140. Markley, K.S. 1957. Fat and oil resources and industry 
of Brazil. Economic Botany 11(2):91-125. April/June. See 

p. 91, 94-95. Summarized in Soybean Digest, Dec. 1958, p. 
24-25.
• Summary: The summary in Soybean Digest titled 
“Sees rapid demand in Brazil’s demand for fats” states: 
“Improvements in the supply situation of edible oils in Brazil 
may be expected as a result of the erection in Rio Grande 
do Sul of a large solvent extraction plant for processing 
soybeans.
 Production of soybeans in the states of Rio Grande 
do Sul and Sao Paulo increased rapidly after they were 
fi rst introduced into Brazil. Production is practically static 
at present, owing to lack of suffi cient farm machinery to 
mechanize the crop.
 “The soybean is the only cultivated oilseed exported 
from Brazil in signifi cant quantity in recent years. During 
1949-54 exports averaged about a million bushels annually.
 “The population of Brazil increased from 41.1 million in 
1940 to 57.2 million in 1954, or 30%. According to a report 
of the United Nations, it is anticipated that the population of 
Brazil will reach 100 million in 30 years.
 “It can be anticipated that Brazil’s demand for fats and 
oils will increase even more rapidly than population due to 
increasing per capita purchasing power.
 “During recent years the continually increasing domestic 
demand for fats and oils was satisfi ed largely by the almost 
complete cessation of exports of edible oils and oilseeds, and 
by importation of increasingly larger quantities of edible oils 
and palm oil.
 “In view of Brazil’s foreign exchange position it is 
unlikely that imports of fats can be increased. It is equally 
unlikely that the production of cottonseed oil can be 
augmented because of lack of market for fi ber. It is evident 
that the production of the so-called extractive oils (babassu 
and other palm oils) will decline instead of increase because 
of lack of labor.
 “The defi cit in edible oils can probably be overcome by 
increased production of peanuts and soybeans and possibly 
of olives which are being planted in the south of Brazil.” 
Address: U.S. Mission to Brazil, International Cooperation 
Administration, Rio de Janeiro.

141. Abrahams, Maurice. 1957. Re: Failure of UNICEF 
report on nutrition in Brazil to even mention the large 
production of soybeans in Brazil. Letter to Ernest R. 
Chamberlain, Meals for Millions Foundation, Los Angeles, 
California, Oct. 21. 1-2 p.
• Summary: “Mr. Abrahams, in a self-described ‘fi ne frenzy,’ 
told Mr. Chamberlain that a March 1957 UNICEF report 
(E/ICEF/ 1.1028) authored by Dr. Charles Glen King and 
entitled Recommendations for Further Development of 
UNICEF-Aided Nutrition Programmes in Central America, 
Panama, Peru, and Brazil, contained ‘not a word’ about the 
100,000 metric tons of soybeans per year grown in Brazil 
that could be used for human nutrition. In Mr. Abrahams’ 
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opinion the failure to mention soybeans was not the result of 
a ‘mere carelessness,’ but rather because Dr. King ‘is one of 
those who still do not believe in soya and, consequently, are 
reluctant to believe in M-P-F’” [MPF] (H. Roberts 1967, p. 
177).
 Note: More than 3 years later, on 22 Jan. 1961, after 
an insightful and explosive speech that Dr. Henry Borsook 
had delivered to the Second Annual Inter-American Food 
Congress, Miami Beach, Florida (9 June 1959, which 
criticized UNICEF), Mr. Chamberlain brought up the same 
subject in a letter to Maurice Abrahams: “Personally I 
fail to see how UNICEF could be so self-righteous when 
they published a survey that did not even acknowledge the 
existence of soybeans in Brazil, much less their nutritive 
value–in a study that was supposed to be thorough and to 
lay the groundwork for upgrading nutrition” (quoted by H. 
Roberts 1967, p. 190). Address: Brazil.

142. Product Name:  Saridele (Spray-Dried Soymilk with 
Sesame).
Manufacturer’s Name:  Saridele Ltd. (Sarihusada Co. after 
1964).
Manufacturer’s Address:  Yogyakarta, Java, Indonesia.
Date of Introduction:  1957.
Ingredients:  Soybeans (made into soymilk), dehulled 
sesame seeds, cane sugar and/or corn malt, vitamin A, 
calcium carbonate, ascorbic acid, vitamin B-12, vanilla and/
or chocolate.
Wt/Vol., Packaging, Price:  10 kg or 1 lb cans, or 250 gm 
polyethylene bags.
How Stored:  Shelf stable.
Nutrition:  Per 100 gm.: Protein 30 gm, fat 22 gm, 
carbohydrate 40 gm, ash 5 gm, moisture 3 gm, calcium 450 
mg, iron 3.7 mg, vitamin A 2000 I.U., thiamine 0.7 mg, 
ribofl avin 1 mg, ascorbic acid 15 mg, vitamin B-12 1 mcg. 
The PER is 2.48 versus 2.80 for cow’s milk.
New Product–Documentation:  Indian Council of 
Medical Research, Special Report Series No. 31. 1955. p. 3. 
“Recently, the F.A.O. and the UNICEF have jointly initiated 
a programme in Indonesia for the large-scale production of a 
properly fortifi ed soya milk chiefl y for use in feeding infants 
and growing children. This project is largely based on a 
process developed under the auspices of the Food Ministry 
and the Indian Council of Medical Research in India.”
 Saridele Ltd. 1958. Saridele leafl et. FAO Nutrition 
Meetings Report Series. 1959. No. 22. Report on the FAO-
UNICEF Regional School Feeding Seminar for Asia and the 
Far East.
 G.C. Mustakas et al. 1964. “Production and nutritional 
evaluation of extrusion-cooked full-fat soybean fl our.” J. 
of the American Oil Chemists’ Soc. Sept. p. 613. “Proposed 
Clinical Testing. A 1,000-lb lot of the milled soy fl our has 
been forwarded to the P.N. Sarihusada Co., Jogjakarta, 
Indonesia, where it will be formulated and packaged for 

acceptability testing in the areas now supplied by the plant 
with the dried water-extracted soya milk formulation. 
Clinical and acceptability
 Belden, et al. 1964. The Protein Paradox. “The other 
approach is the Saridele project in Indonesia, which we 
include primarily because it is frequently mentioned when 
protein-rich food projects are discussed, being one of the 
older projects” (p. 53). “One of the longest developing 
projects has been that of Saridele, a soy-fl our based product 
in Indonesia... After the Second World War, the Indonesian 
government became interested in the manufacture of soymilk 
on a more effi cient basis, since soybeans were available 
in the country and cow’s milk supplies were very limited. 
In 1952 FAO sent to Indonesia Dr. S.S. De, who had been 
working in India on a more palatable soymilk product that 
incorporated peanut and malt. Dr. De recommended testing 
a mixture of soymilk, peanut milk, and malt in Indonesia. To 
avoid the association with milk, the name Saridele (meaning 
‘essence of the bean’) was selected for the mixture in 
Indonesia.
 “After testing a mixture made from 60% soybeans, 20% 
peanuts, and 20% malt on 240 children, Dr. De suggested 
that FAO and UNICEF provide assistance for a Saridele 
plant in Indonesia, with UNICEF supplying the equipment. 
The FAO sent experts to Indonesia for further study of the 
problem and pilot plant experiments were undertaken in 
Holland and the United States to develop the spray-drying 
manufacturing process. A plant was fi nally built in Indonesia 
with UNICEF’s assistance and it went on-stream in the 
middle of 1957. Since then there has been continual study of 
the process along with development of new formulations.
 “The process produces a fairly expensive product 
of high nutritive value... Unfortunately, the retail price is 
too high for those needing it most” (p. 57). This comment 
presumably refers to the original process and ingredients. 
The new dry process and reduction of sesame may lead to a 
decrease in price. “Saridele has been developed in Indonesia 
using the traditional method of water extraction... It sells 
for about 50 cents a pound, a rather expensive product. The 
Indonesian plant, which has a capacity of about 1 ton per 
day, used sesame seed along with the soy initially. Only 
soy is used today because the sesame seed’s contribution 
to the biological value of the product was not worth its 
additional cost. The process does not appear suited for broad 
application because of its high cost” (p. 70).
 Orr and Adair. 1967. Tropical Products Institute Report 
G-31. “The production of protein foods and concentrates 
from oilseeds.” p. 69. Manufacturer: P.N. Sarihusada, 
Jogjakarta, Indonesia. “Date of Start of Production: 1957. 
Form of Product: Soya ‘milk,’ spray dried. Sold unfl avoured 
for use by infants and young children, and fl avoured with 
vanilla and chocolate for use by adults. Intended to be 
used as a beverage, after reconstituting with water, as a 
replacement for conventional soft drinks. Can also be used 
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in powder form as a replacement for ‘sagon,’ a local food-
stuff.”
 “Form of Packaging: (a) Originally packed in cans of 10 
kg and 1 lb capacity but now part of the production is sold in 
250 gm capacity polyethylene bags. (b) Shelf-life of product: 
2½ years in cans and 3-4 months in bags. Channels of 
Distribution: 75 per cent retail trade; 25 per cent institutions. 
Assistance from Government/International Agencies: (a) The 
Government supplied the land and buildings for the factory 
and has undertaken to buy 300 tons of the product per year 
and distribute it free through institutions. (b) International 
agencies have been closely associated with the project from 
its inception. UNICEF donated some of the machinery 
and equipment and FAO provided technical experts to put 
the plant into operation and train staff. Promotion: There 
has been a considerable promotional effort over the years, 
particular emphasis being placed on offering samples at 
reduced prices to the public at exhibitions, etc. Promotion 
is estimated to cost about 3 per cent of total annual sales 
value. Trend in Consumption: Rising: arrangements have 
been made to expand production. Profi tability: Satisfactory. 
Problems: Processing problems (see below): initially 
consumer prejudice, which the practice of giving low-priced 
samples has helped to rectify; and the high cost of cans 
which are made from imported tin plate and which were said 
at one time to account for 25 per cent of the retail price.
 “The process used originally for making the product was 
basically the traditional Oriental one, although the product 
was spray dried and sold as a powder, not in liquid form. It 
is understood that the process has now been altered... to a 
40 per cent increase in the utilisation of the bean and to the 
elimination of the ‘beany’ taste, it may be that the Oriental 
process is no longer used. It is also said that the new process 
reduces equipment requirements considerably... ‘Saridele’ 
was originally made from 4 parts soya bean and one part 
sesame seed, but the latter was found to be too expensive. 
‘Saridele’ appears to have 2 distinct markets: as a food for 
infants and young children and as a soft drink for adults. 
The chocolate fl avoured product is the more popular and it is 
believed that this is partly due to the high prestige value of 
chocolate in Indonesia where its high price limits its use by 
low income groups.”
 De 1971; E. Orr. 1972. Tropical Products Inst. G73. 
The use of protein-rich foods for the relief of malnutrition 
in developing countries: an analysis of experience. p. 13; 
Steinkraus 1976;
 Shurtleff & Aoyagi. 1979. Tofu & Soymilk Production. 
p. 197-98, 228. “Production was discontinued in 1966 
because of the irregularity of soybean supply and marketing 
and equipment problems.” Shurtleff & Aoyagi. 1984. 
Soymilk Industry & Market. p. 108.
 Note: This is the earliest known commercial soy product 
made in Indonesia. However tofu, tempeh, soy sauce, and 
other soyfoods had been made and sold by cottage industries 

in Indonesia for many centuries prior to this time.

143. FAO Nutritional Studies. 1957. Protein requirements. 
No. 16. 52 p. Report of the FAO Committee, Rome, Italy. 24-
31 Oct. 1955. [44 ref]
• Summary: Appendix 3 is a “List of members of the FAO 
Committee on Protein Requirements.” Address: Rome, Italy.

144. Sebrell, W.H., Jr.; Hand, D.B. 1957. Protein 
malnutrition as a world problem. In: William H. Cole, ed. 
1957. Amino Acid Malnutrition. 13th Annual Conference on 
Protein Metabolism. New Brunswick, New Jersey: Rutgers 
Univ. Press. xi + 98 p. See p. 47-59. Illust. 24 cm. Held at 
Rutgers, New Jersey. Series: Annual Conferences on Protein 
Metabolism. [14 ref]
• Summary: Contents: Introduction. Amino acid defi ciencies. 
Kwashiorkor. World food production. New dietary 
preparations.
 This is about kwashiorkor and world protein 
malnutrition. We increasingly recognize the importance 
of good nutrition to health and well being. “There are still 
only a relatively few people in the world, however, who 
understand that the food supply must do more than satisfy 
hunger if normal child development is to take place and 
health is to be maintained. The world’s agriculture is still 
mainly concerned with crop yields in bushels or tons per acre 
and with price per unit of weight rather than with nutritional 
needs and nutritive values. Citrus fruits and tomatoes are 
neither produced nor sold on the basis of their vitamin-C 
content” (p. 47).
 “Kwashiorkor has so captured the medical and scientifi c 
attention in the past few years that there is a tendency 
to assume that kwashiorkor and protein or amino acid 
defi ciency are completely synonymous. This is not the case. 
Kwashiorkor is one form of protein malnutrition” (p. 48).
 “The modern world’s nutrition is based largely on a 
few staple foods... the principal ones are wheat, rice, corn, 
millet, and cassava. Cassava ranks second only to rice in the 
amounts consumed in the underdeveloped areas of the world 
as a staple food and source of calories and it is without a 
doubt the poorest in nutritive quality” (p. 49).
 Table 7 shows “Production of protein-rich plant foods in 
selected countries” in 1,000 metric tons (Source: Yearbook 
of Food and Agricultural Statistics, FAO, 1956). Major 
producers of soybeans among developing countries are 
Indonesia (400), Brazil (113), and Turkey (4).
 “Therefore it would appear that the answer to the 
world’s protein supply must be sought in animal products, 
pulses, and oil seeds” (p. 54). Table 9 shows the “Protein 
and calorie content of selected supplemental foods” of 
these three types.” Under oil seeds are listed soybean seeds 
(34.9% protein) and soybean fl our (38.4% protein). Table 10 
shows the “Essential amino acid content in selected foods,” 
including soybean meal and soybeans (Laredo variety).
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 The author’s conclude that the United Nations 
Children’s Fund (UNICEF), the Food and Agricultural 
Organization (FAO), and the World Health Organization 
(WHO), all agencies of the United Nations, “working in 
close cooperation, can bring to bear on the problem of 
protein malnutrition, talent and resources that have never 
been available before” (p. 59).
 Note: By about 1979 the idea that the world’s food 
problem was primarily a protein problem had been largely 
disproved and abandoned. The main cause of malnutrition 
was now poverty and lack of food. Address: Williams-
Waterman Fund for the Combat of Dietary Diseases.

145. Monthly Bulletin of Agricultural Economics & Statistics 
(FAO). 1958. Trade: Table 9–Soybeans and oil: Trade by 
quarters, 1953-57. 7(1):28. Jan.
• Summary: This full-page table is divided horizontally 
into exporting countries and importing countries, for the 
years 1953 to 1957. Of the exporting countries–In Europe: 
Belgium-Luxembourg, Netherlands, and the United 
Kingdom all export oil (O).
 In the Americas: Canada exports soybeans (SB). United 
States is a huge exporter of oil and soybeans. Brazil exports 
soybeans.
 In Asia: Hong Kong exports soybeans and Japan exports 
soybean oil
 Importing countries–In Europe: Austria O. Belgium-
Luxembourg SB & O. Denmark SB. France SB & O. 
Germany, Western SB & O, Greece O. Italy SB & O. 
Netherlands B & O. Norway SB, Spain O. United Kingdom 
SB. Total SB & Oil. The Americas: Canada SB. Cuba O. 
Netherlands Antilles O. Asia: China (Taiwan) SB. Hong 
Kong SB & O.
 Israel SB. import of soybeans rose from about 3,200 
metric tons (tonnes) in 1953 to 22,900 tonnes in 1957,
 Japan SB. Malaya-Singapore SB.
 Africa: Morocco (former French zone) O. Imports of 
soybean oil rose from 600 tonnes in 1953 to 34,000 tonnes in 
1956.
 World total SB, O, Oil equivalent.
 Note: This is the earliest document seen (July 2015) 
concerning soybeans in Luxembourg. This document 
contains the earliest date seen for soybeans in Luxembourg 
(1953), when Belgium-Luxembourg exported 5,800 metric 
tons of soybeans (and 100 metric tons of soybean oil. Also 
in 1953 Belgium Luxembourg exported 900 metric tons of 
soybean oil).

146. Abrahams, Maurice M. 1958. Soy food (MPF) offers 
challenge to world hunger: Meals for Millions Foundation 
proposes international conference to review the problem of 
world hunger. Soybean Digest. May. p. 20, 22.
• Summary: Meals for Millions Foundation offers a 
scientifi cally developed dietary soybean product, Multi-

Purpose Food (MPF), to help relieve malnutrition and 
hunger. “But this is merely a part of a much larger purpose 
that has animated the Foundation’s 11-year efforts, efforts 
that are completely unendowed and without government aid, 
but supported by the penny-power contributions of thousands 
of free Americans.
 “The larger aims of the Foundation’s program and 
product such as creating good will for the United States 
and relieving starvation were recognized in the two awards 
the Foundation received in 1956 and 1957 from Freedoms 
Foundation. These aims are evidenced by the collaboration 
now being accorded by such agencies such as USIA, 
ICA, FAO, UNICEF and the President’s People-to-People 
program.”
 Meals for Millions Foundation was incorporated 
in 1946. More than 95% of the bulk of MPF is soybean 
grits. The scientifi c explanation for the way this dietary 
supplement works is “synergistic action.” “This means that 
MPF provides not only its own concentrated protein, vitamin 
and mineral values but, in addition, increases substantially 
the biological value of the food to which it is added, even in 
very small quantities.”
 Photos show: (1) “Before: These six malnourished 
babies were admitted to the American hospital, Pago Pago, 
Samoa, by Dr. James R. Dean, public health offi cer. (2) 
After: Same babies as in fi rst picture after 6 months diet of 
Multi-Purpose Foods. All showed gains of weight into the 
normal range. All showed improvement in motor response 
and bodily tone.”
 Example #1: A trial with two groups of 20 workmen in a 
factory in Sao Paulo, Brazil, showed that the group receiving 
MPF increased its relative production rate 10% above the 
control group. The men in the group also gained on average 
more than 2.5 pounds per man.
 Example #2: Miss Gladys Oberlin, the American 
nutritionist–directress of Instituto Ana Gonzaga, a Methodist 
missionary school in Rio de Janeiro used MPF to supplement 
the diet of 200 girls in her boarding school. Their usual 
meals were the standard but simple rice and beans for both 
lunch and dinner. At the end of 3 months Miss Oberlin 
reported that it actually cost less to feed the girls with MPF 
than without it. Moreover, the infi rmary has been vacant for 
much of this test period. Yet the average daily amount of 
MPF that each girl received was only a little more than ¼ 
ounce.
 Another photo shows: “Approval to Meals for Millions 
affi liate program in his state is given by Governor Janio 
Quadros of the state of Sao Paulo, Brazil.” At right is 
Maurice M. Abrahams of the Meals for Millions Foundation. 
Address: Brazilian representative for Meals for Millions 
Foundation.

147. Perissé, J. 1958. La consommation des légumineuses 
au Togo [The consumption of legumes in Togo]. Paris: 
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Offi ce de la Recherche Scientifi que et Technique Outre-Mer. 
20 p. Cote de Classement No. 4019. Rapport demandé par 
l’Organisation des Nations Unies pour l’Alimentation et 
l’Agriculture. [6 ref. Fre]
• Summary: Togo is sandwiched between Ghana on the 
east and Benin on the west. Prepared for FAO, this is the 
report of surveys conducted among the fi ve major ethnic 
groups in Togo concerning the legumes they consumed 
and their nutritional contribution to each group’s diet. 
One village from each group was surveyed in depth three 
times in 12 months. The groups are listed here from south 
to north: The Ouatchis eat mainly haricot niébé (Vigna 
unguiculata), plus small amounts of peanuts. The Ewes eat 
niébé (Kasake), Phaseolus lunatus (Kpakpankui), le pois 
d’angole (nugune), and peanuts. The Cabrais or Kabres eat 
(in order of importance) haricot niébé, peanuts, and neré 
(Parkia biglobosa et Parkia oliveri). Starchy foods include 
yam igname, taro, and manioc. A detailed description is 
given of how the neré are cooked, dehulled, fermented, and 
dried to make Soumbara [Soumbala]. The emigrant Cabrais 
eat haricot niébé, le pois de terre (Voandzeia subterranea) 
(Suè) (Bambarra groundnuts), peanuts, and neré (usually 
consumed in fritters–beignets). The Mobas (in the far north 
of Togo) eat the same legumes as the emigrant Cabrais. 
Peanut meal is used in fritters.
 Soy is mentioned only in the Conclusion (p. 17): “For 
example, in the land the Outachis, it is probable that an 
improvement of the protein ration will be obtained more 
easily by an increase in the production of haricot niébé 
[Vigna unguiculata] which will be automatically accepted 
in the traditional form of abobo rather than asking the 
people to consume néré or soya–foods that would clash with 
the culinary traditions of thrift and with the tastes of the 
consumers.”
 Note: 1997. Jan. 23. According to the French Consulate, 
Science Section, this document may be ordered from 
the publisher: O.R.S.T.O.M., Attn: Bureau de Press et 
Communication, 213 Rue Lafayette, 75480 Paris, Cedex 10, 
France. Address: Pharmacien-Capitaine du Corps de Santé 
Colonial, Détache à l’Offi ce de la Recherche Scientifi que et 
Technique Outre-Mer [ORSTOM], 20, rue Monsieur, Paris 
VIIIº, France.

148. Miller, Harry W. 1958. Soybeans meeting nutritional 
needs in undeveloped countries. Soybean Digest. Sept. p. 
68-73.
• Summary:  “It was at the Dearborn, Michigan, meeting of 
the American Soybean Association held Aug. 18-20, 1940, 
that I presented a paper on ‘Soybeans in Human Nutrition.” 
In this paper I ventured the statement that while soybeans 
and the interest in them were chiefl y valued for their oil 
content, I foresaw the day would come when soybeans in 
some form or other would become a regular item in the 
American diet for humans. The bean fl akes and cake were 

discarded as fertilizer, except to a slight extent they were 
beginning to be used as stock feed, with a certain amount of 
credulity.
 “At that time we were buying soybeans for a penny a 
pound, largely as a result of the fact that the value of their 
high biologic protein was not fully appreciated in animal 
feeds. Today it is being strongly emphasized and well 
authenticated that the soybean is one of the world’s greatest 
protein yielders, and protein, as its name indicates, is of 
prime importance in maintaining the life and nutrition of 
mankind.”
 In countries where meat and dairy products as suppliers 
or protein are unavailable, or form a very small amount of 
the dietary, there is noted a predominantly high incidence 
of infections, as also a low life expectancy averaging from 
25-30 years. This is directly related to a low intake of high 
quality protein. In these countries the most noticeable and 
severely injured classes are those of the newly weaned 
infant, the growing child, and expectant and nursing mothers. 
During these ages and conditions the demand for the ratio of 
protein in the diet is double that of the average adult man and 
woman. The impact of protein defi ciency is more than any 
other factor the cause of deterioration healthwise in nations 
where this lack exists.”
 In the United States: “One-half of the products of 
cultivated land is fed to animals...”
 “E.J. DeCastro, in his book The Geography of Hunger 
comparing animal and vegetable sources of protein states, 
‘The conversion of vegetable calories into animal tissue has 
long been known to be ineffi cient. Only 15% of vegetable 
calories is recovered in producing milk, 7% in eggs, and only 
4% in beef.’”
 Three tables (p. 70) show “that the value of food 
obtained from an acre of soybeans is three times that 
of wheat and twice that of corn. The reason we do not 
appreciate these values in this country is that we overproduce 
corn and wheat for edible purposes, but scarcely use any 
soybeans for human consumption.”
 “Up to this time the only agricultural product that has 
given any promise of being a replacement for animal milk is 
found in the soybean.”
 “The Japanese are perhaps the best per capita nourished 
people of the Asiatic races. Imagine them as maintaining a 
population that is more than half that of the United States on 
tillable soil no more than that found in the state of California. 
Through intensive farming and heavy use of fertilizers 
to the soil they have raised the yield per acre of land to a 
production of 13,000 calories per day. And on their land they 
are able to supply the nutritional requirements for a person 
on 0.2 acre, as contrasted to 1.8 acres in America. One-half 
of the calories of farm products in the United States go to 
animal feed. But in Japan only 5% of their calories come 
from meat, milk and eggs. Their annual consumption of 
the soybean as their main protein supplier is 50 pounds per 
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capita,...”
 “Milk Plant in Shanghai: After 1945 it looked as 
though we had a little open time for the development. The 
Chinese government put in a million-dollar soybean plant 
in Shanghai. It was completed and ready for operation just 
prior to the takeover of Shanghai by the Communists in 1949 
which ended this.
 “But the soy milk business has been spreading to other 
parts of Asia, fi rst to the Philippines then Hong Kong, and 
now it has been taken up by the United Nations who are 
pushing the use of soy milk in Indonesia. The Indonesian 
people have used Tempe [tempeh], which is a form of boiled 
soybeans that have been inoculated with the aspergillus [sic, 
Rhizopus]. In that way they have consumed a considerable 
amount of soybeans. But here the bean was not in a form 
where babies or young children could make use of it.”
 “Now with the ability to install practical soy milk 
and soy cheese [tofu] plants in countries, especially the 
tropics, where soybeans do not grow well and the need of 
protein is so great, there is opened to the soybean industry 
a tremendous fi eld of opportunity. This fi eld should also 
receive a liberal apportionment of funds for research. Some 
research has been given to this subject, but it’s infi nitesimal 
with what is required.”

 Photos show: (1) Portrait of Dr. Miller. (2) A “factory 
at Jogjakarta in central Java that produces a ton of soy 
milk [Saridele] every 7 hours. It is a cooperative venture 
between FAO, UNICEF, and the Indonesian government. 
Construction was supervised by H.W. (Bill) [Willis] 
Miller, son of the author.” Water buffaloes are pulling a 
cart on a street in the foreground. Address: M.D., Director, 
International Nutrition Research Foundation, Arlington, 
California.

149. Rose, Florence. 1958. Plan international nutrition 
conference: Propose a working conference of offi cials from 
interested countries to tackle world nutrition problems. 
Soybeans can play a big part. Soybean Digest. Sept. p. 74-76.

• Summary: This is the text of a speech made by Florence 
Rose of MFM at the American Soybean Association’s 38th 
annual meeting (On Aug. 20). Her actual mimeographed 
speech was titled “Soybeans Lead Bread–Through the 
World’s Hunger Fronts.”
 During the past 12 years, the Meals for Millions 
Foundation, Inc. has sent over 54 million of these “3¢ meals 
based on soy grits to over 100 countries around the world.
 ASA’s 38th annual convention in Memphis, Tennessee, 
was the site of the second stage of the Multi-Purpose Food 
(MPF) idea “which is to assist other countries to produce 
their own counterpart Multi-Purpose Food, from their own 
resources.” Today, in India, there is a MPF that utilizes 
peanuts as the protein source. “The Minister of Agriculture 
of India became president of our Indian Meals for Millions 
Association formed in 1955 to make the Indian people 
aware of this new approach to their age-old problem. Prime 
Minister Nehru authorized funds for the initial pilot plant 
now operating at the Central Food Technological Research 
Institute at Mysore.” MFM has aided the take-off of the 
pilot plant by purchasing over 100,000 pounds of the Indian 
product–in addition to the 10 million meals of soy-based 
MPF shipped to India prior to 1956.
 “The great United Nations agency, UNICEF, is prepared 

to assist the government of India in 
setting up large-scale production, after 
certain preliminaries are completed.” A 
“grant of $25,000 has been made to our 
nongovernmental Indian affi liate to help it 
popularize and publicize the existence of 
this new food.”
 There is also a soy-based Multi-
Purpose Food in Brazil now. In the 
Philippines and Japan Meals for Millions 
is working to develop local production 
of MPF. In Japan, in “cooperation with 
Mr. Shizuka Hayashi and your Japanese-
American Soybean Institute, we hope 
there will soon be a Japanese MPF 
utilizing American soybeans as the protein 

base.”
 With its small budget and staff, MFM began looking for 
a short-cut that might cut the time between a good idea and 
concrete action.
 “Trial balloon: This is the background that led us to 
send up a trial balloon in the May issue [article, p. 20-22] of 
the Soybean Digest proposing the idea of an International 
Conference to which would be invited principally offi cials on 
the ministerial levels from interested countries...”
 Recently Florence Rose and Ernest Chamberlain (MFM 
secretary) presented the idea at the recent World Health 
Organization (WHO) assembly that met in Minneapolis, 
Minnesota, from May 22 to June 24. They personally 
discussed the conference with the ministers of health or 
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their deputies from 27 of the 85 countries represented. “All 
expressed enthusiasm in participating in such a conference 
if the means could be developed to bring them to the 
conference location.” Such a conference might be sponsored 
by the California Institute of Technology or one of the United 
Nations agencies such as WHO, FAO, and/or UNICEF. Best 
of all would be the American Soybean Association. Specifi c 
commitments to initiate MFM programs were given by 
ministers from Ceylon, Indonesia, and Liberia.
 “Yesterday, Dwayne Andreas of Honeymead Products 
Co. gave us an inspiring example of what interest can mean, 
by offering Meals for Millions a [rail] carload of soy grits, 
a gift that will help provide an additional half-million meals 
of soybased MPF that can tremendously accelerate our 
programs in Japan and Spain and Italy.” Address: Executive 
Secretary, MFM Foundation, Inc. [Los Angeles, California].

150. Keleny, G.P. 1958. Report to the Government of 
Indonesia on the development of leguminous crops. FAO 
Report No. 1094. 48 p. [33 ref]*
• Summary: The author visited Indonesia from Oct. 1956 to 
March 1958 to advise the government of that country on a 
program of research and demonstration work with legumes. 
He visited the islands of Java, Sumatra, and the Lesser 
Sumba. His recommendations concerned mainly soybeans 
and groundnuts, but they also included legumes for fodder 
and green manure. Discusses the climate of Java and the 
cultivation of soybeans, groundnuts and legumes for green 
manure and fodder in Indonesia, as well as trials to test many 
introduced varieties of soybeans and groundnuts, many of 
which yielded more than the local varieties.

151. Whyte, R.O. 1958. Plant exploration, collection and 
introduction. Agricultural Studies, FAO No. 41. 117 p. [133 
ref]*

152. Amaral, C.J.; van Veen, A.G. 1958. Appendix: 
National average food supplies. In: A.M. Altschul, ed. 1958. 
Processed Plant Protein Foodstuffs. New York: Academic 
Press. xv + 955 p. See p. 893-96. [2 ref]
• Summary: Table 1 shows the estimated per capita 
consumption of animal and vegetable protein in all countries 
which maintain food balance sheets (47 countries are listed 
with the total population and the consumption of animal 
and of vegetable protein, in grams per person per day). Fig. 
1 is a map of the world that shows the caloric content of 
national average food supplies. There are four categories: 
1. Over 2,700 calories per capita per day (includes most 
industrialized countries). 2. Between 2,700 and 2,200 
calories. 3. Under 2,200 calories. 4. Data not available. 
Figure 2 is a pie chart (dated Nov. 1952) showing that 58% 
of the world’s population consumes lass than 15 grams per 
person per day of animal, 17% consumes 15-30 grams, and 
25% consumes over 30 grams. Table II shows estimated 

protein consumption of the world population. Address: 2. 
Nutrition Div., FAO, Rome, Italy.

153. Ford, Herbert P. 1958. The life story of Dr. Harry 
W. Miller. Unpublished manuscript. 169 p. Unpublished 
manuscript. 28 cm.
• Summary: This manuscript is the slightly edited second 
draft of the transcript of a single 7-8 hour interview that Mr. 
Ford did with Dr. Miller in 1958 in Chicago. According to 
Mr. Ford, Dr. Miller later gave a copy of the manuscript to 
Raymond S. Moore PhD, a Seventh-day Adventist educator, 
with the understanding that Moore would use it as the basis 
for a book. The book, titled China Doctor, was published in 
1961. Dr. Miller was not very happy with the way the book 
turned out.
 Pages 122-35 give a much more detailed account and 
history of Dr. Miller’s work with soy milk, tofu, yuba, other 
soyfoods, meatlike products, and wheat gluten than is found 
in the fi nished book, China Doctor.
 Concerning wheat gluten: Dr. Miller’s company in 
Mt. Vernon, Ohio, International Nutrition Laboratory, “had 
protein foods in which they used wheat gluten and made 
meat patties and various kinds of stews, sprouted the green 
soybeans and made a chili with them and wheat gluten.” 
They also developed a vegetarian wiener [Veja Links] 
containing raw vital wheat gluten, soy fl our, seasonings, and 
fl avors. They stuffed these into wiener casings, submitted 
them to a smoke house and to cooking, then peeled off the 
casings/skins and canned the wieners. He developed these at 
the Mt. Vernon slaughterhouse.
 “Soy milk manufacture in the U.S.A. (p. 131). In 1939 
Dr. Miller returned to the United States having been so 
thoroughly convinced that soy milk was destined to have 
world-wide acceptance... His son, Harry Willis Miller, Jr. had 
returned preceding his father and had started a small soy milk 
plant in Utica, New York, where he made and bottled soy 
milk and also made and canned some of the protein foods 
out of wheat gluten for which they had developed recipes. 
This plant was later moved to Mt. Vernon, Ohio, after they 
started the soybean plant at Mt. Vernon. The plant was rather 
small at fi rst as their capital was very limited. They had to 
build up the food plant out of his surgery earnings. As these 
products were mostly for export, the fi rm was called the 
International Nutrition Laboratory. It was called International 
because they didn’t think of having any particular market 
for soy milk in the United States but anticipated making and 
packing soy powder which they could ship over to China, 
Japan, Korea, and other fi elds. Since the United States is a 
dairy country, they just thought they would have all kinds of 
diffi culty getting it introduced over in America. They gave 
their attention largely in the early part of the work to making 
some products that went over quite well, which could be sold 
locally such as meat patties–vegaburgers. They would take 
the wheat fl our, wash the starch from it, and make gluten 
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patties. They actually built up a very fi ne product that was 
netting them earnings. The earnings of that, together with 
Dr. Miller’s medical and surgery fees, to fi nally get together 
a spray dryer which they built with the aid of the know-how 
assistance of the Rogers Company, who sold these spray 
dryers... and through this home-made outfi t they daily spray 
dried considerable powdered soy milk and placed it on the 
market. They made some ice cream mixes and they shipped 
out in barrels to the Philippines soy milk powder and also 
shipped consignments of the powder to Shanghai where 
they had formerly introduced a soy milk to the Shanghai 
Settlement. Thus they kept soy milk going up until the time 
of the world war in 1941 which cut them off from shipping 
to the Orient.”
 Note: This is the earliest document seen (Jan. 2014) 
concerning soy milk in international trade (for imported or 
export).
 In the United States they found “an interest on the part 
of doctors in feeding babies that were covered with various 
kinds of rashes which they called atopic dermatitis. Many 
of these babies had asthma, diarrhea, projectal vomiting, 
nervous irritability and were unhappy babies, all because of 
the allergy to cow’s milk formula.” Doctors began to realize 
that babies with allergies and other sicknesses responded 
well to soybean milk; the market soon increased. Eggs and 
milk are the chief causes of allergy, but some vegetable 
proteins like wheat, corn, and some legumes also cause 
allergic reactions in some cases. Then doctors began to ask 
for evidence that the milk was safe. They suggested that it 
be submitted to the American Medical Association [AMA]. 
So at once Dr. Miller contacted Dr. Earl Baxter, Professor 
of Pediatrics at the Ohio State University Medical School, 
and he agreed to conduct some feeding experiments with soy 
milk. These studies showed that “babies could be nourished 
as well on soy milk.” In Tokyo, Dr. Choei Ishibashi (later 
president of the Japan Medical Society) also did meticulous 
feeding tests with infants, using the powdered soy milk Dr. 
Miller had sent after World War II. Over a period of many 
months, he compared the blood, measurement, and growth 
records of babies fed soy milk with those fed animal milk 
[cow’s milk]. Then Dr. Miller took the results of the studies 
in Japan and at Ohio State and submitted them to the Council 
on Food and Nutrition of the American Medical Association. 
The Council has 15 members, the very best scientists on food 
and nutrition. “They examined the [soy] milk, examined the 
claims for it, looked over the research, and then gave the 
seal of approval which was placed on every can of soymilk 
thereafter.”
 “Now that they had this seal of approval, they went to 
medical conventions and canvassed the doctors; the sale of 
soy milk grew very rapidly.” The plant began to get larger; 
it made great demands and there were many details to look 
after. These facts and his lack of capital to carry on this work 
adequately made Dr. Miller realize that he must do one of 

two things. He must either organize a corporation, issue 
stock, and enlarge the company greatly, or he must dispose 
of the plant and give his time and attention to research.
 During this time, Dr. Miller received valuable help 
from the U.S. Department of Agriculture [USDA]. Dr. J.A. 
LeClerc (Senior Chemist, Agricultural Chemical Research 
Division) and Mr. L.H. Bailey, who investigated the use of 
“soybean milk in making breads” and made the results and 
analyses available to Dr. Miller. “Thus they got themselves 
very well established in this country as having a milk for 
people who did get along with cow’s milk.”
 However the secretary of the AMA told Dr. Miller that 
he should not claim or advertise that his soy milk was a good 
alternative to cow’s milk for all babies, but only “for those 
babies who do not do well on cow’s milk.” However he 
added: “If you can take care of babies that cow’s milk does 
not take care of, there is no reason why you could not take 
care of the other babies that cow’s milk does agree with too.” 
This was his diplomatic way of counseling them not to make 
unfriendly comparisons with cow’s in a dairy country–even 
if those claims are valid. By following his advice, Dr. Miller 
was able to work well with the dairy industry without any 
confl icts.
 The Loma Linda Food Company in California showed 
an interest in acquiring Dr. Miller’s company in Ohio. “They 
had been making some soy milk in the liquid form, but they 
were interested in getting an Eastern branch.” So in 1950 
they purchased the [soy] milk plant in Mt. Vernon and have 
been operating since that time. This took a great burden 
off Dr. Miller’s shoulders and left him free to do medical 
and nutritional research work. “It was then decided to start 
the International Nutrition Research Foundation and Dr. 
Miller was asked to be the Director of this Foundation. He 
placed a larger part of the purchase price of the factory into 
this Foundation, which would be devoted to food research 
only. From the day this research institution was started it 
has attracted a great deal of attention from all parts of the 
world; among those interested parties has been the World 
Health Organization of the United Nations. They came to the 
conclusion that soy milk had great possibilities in countries 
of low economic conditions where they could not afford 
to buy imported [cow’s] milk,” and in protein-defi cient 
countries. They came to Mt. Vernon to investigate both the 
soy milk plant and the experimental research. Dr. Miller 
educated them on the many benefi ts of using protein from 
soybeans instead of from animals. As a result, the United 
Nations constructed a large soy milk plant in Djojakarta 
[Jogjakarta / Yogyakarta] Indonesia. It was built with the 
advice of Dr. S.S. De (who has headquarters in Bangkok, 
Thailand) and the support of the Government of Indonesia, 
FAO, UNICEF, and WHO.

154. FAO Production Yearbook. 1958--. Serial/periodical. 
Rome, Italy: Food and Agricultural Organization of the 
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United Nations. Yearly. ca. 350 p. Supersedes the Yearbook 
of Food and Agricultural Statistics, Part I (1947-1957), 
which was superseded by Production Yearbook (1958-1975).
• Summary: Under soybeans, gives region/continent and 
nation, then statistics for soybean area, production, and yield 
for each soybean producing nation during the following time 
periods: 1948-1952, 1955, 1956, 1957. Regions and nations 
listed in the 1958 edition are: Europe: Czechoslovakia, 
Hungary, Italy, Romania, Yugoslavia.
 U.S.S.R.
 North and Central America: Canada, United States.
 South America: Argentina (in 1948-52 1,000 hectares 
produced on average 1,000 metric tons of soybeans per year. 
This remained unchanged in 1955-1957), Brazil (in 1948-52 
53,000 hectares produced on average 57,000 metric tons of 
soybeans per year. Production rose to 115,000 metric tons in 
1955, 122,000 in 1956, and 132,000 in 1957).
 Asia: Cambodia, China-Mainland, China-Taiwan, 
Indonesia-total (Java and Madura, Other islands), Japan, 
Korea-South, Philippines, Ryukyu Islands, Thailand, Turkey.
 In 1948-52, Turkey produced 2,000 metric tons of 
soybeans on 2,000 ha; yield: 860 kg/ha. Production in 
Turkey increased to 4,000 metric tons in 1955, then 5,000 
metric tons in 1956. Note: This is the earliest document seen 
(Dec. 2007) that gives soybean production or area statistics 
for Turkey or for the Middle East. This document contains 
the earliest production or area statistics seen for Turkey or 
the Middle East.
 Africa: Belgian Congo (production in villages), Ethiopia 
and Eritrea (Fed. of Ethiopia) (starting with 5,000 tonnes 
{metric tons} in 1948-1952), Nigeria (Fed. of), Rhodesia and 
Nyasaland (Fed. of Nyasaland), Ruanda-Urundi (production 
in villages), Tanganyika, Uganda (recorded sales), Union of 
South Africa (farms and estates).
 World total (excluding U.S.S.R.). Regional totals: 
Europe, North America, Latin America, Near East, Far East, 
Africa.
 Note that statistics for given years (e.g. 1948-52) 
may change as time passes; apparently this yearbook is 
periodically updating its statistics.

155. Borsook, Henry. 1959. We can at this time provide 
fairly adequate nutrition for the world. Why isn’t it being 
done? Presented at the Second Annual Inter-American Food 
Congress, Miami Beach, Florida. June 9. 9 p.
• Summary: This is the opening address at the conference. 
Note: “The address covered three interrelated topics: (1) 
an explanation of the knowledge of science and food 
technology which, if applied, would provide everyone with 
a nutritionally adequate diet, (2) an analysis of obstacles 
that prevent the full application of this knowledge, and (3) 
a suggestion of how to overcome these obstructions” (H. 
Roberts 1967, p. 183-87). A copy of this speech is found in 
the Meals for Millions (MFM) archives. It begins:

 “There are really enough food and supplementary 
nutrients provided in the world for pretty good nutrition for 
all the people in it... Yet, as you know, more than half are 
malnourished and undernourished. I am going to talk to you 
today about some of the fundamental reasons. They are not 
all what is commonly written on this subject. And I have a 
proposal to make to you about doing something about it.”
 “The present offi cial calorie requirement standards 
are certainly too high; 2500 calories per capita daily is an 
adequate supply; also the supply estimates are too high in 
that they do not take into account of food that does not get 
into the statistics; a great deal of food is wasted; much food 
that could be used for human consumption is not; the fi gures, 
calories, take no account of the unlimited amount of essential 
nutrients that can be mined (minerals) and synthesized 
(vitamins). Even if one accepts the supply fi gures, a 10 to 
15% increase could easily be obtained from food material 
now wasted and from food which is not, but could be, used 
for human consumption” (p. 1).
 Among “the obstacles are selfi sh interests with 
political infl uence. Another obstacle is bureaucracy, both 
in the scientifi c nutrition committees of the UN and in 
governments... It can be said categorically that there are no 
religious obstacles...”
 “The greatest obstacle to progress... is an obstacle that is 
never mentioned. There can be no solution to the problems of 
world-wide malnutrition until it is overcome. That obstacle 
is in the minds of those scientifi c advisors to governments 
and the UN who still think of nutrition solely in terms of 
agriculture. The time has come when nutrition had better 
end its colonial status to agriculture. It will be better for both 
agriculture and nutrition if and when a free commonwealth 
relation is worked out between them.
 “It was one of the great scientifi c achievements of the 
fi rst half of the 20th century to work out the fundamental 
defi nition of food, to change from considering food in the 
forms in which it came to us as foodstuffs as a conveyor of 
essential nutrients” (p. 2).
 First Dr. Borsook named the essential nutrients, i.e. 
calories, nitrogen, eight amino acids, fatty acids, minerals, 
and vitamins, and then set forth what he called the 
“fundamental principles of the science of nutrition... no one 
essential nutrient can replace another;... even when a diet 
contains an abundance of all essential nutrients but one, it is, 
nevertheless, a diet which will cause disease...”
 “Another fundamental principle is that the source of 
the essential nutrient is immaterial to the body. It may come 
from the fi eld, the mine or the factory; the body cannot tell 
the difference.”
 One should eat a variety of foods. “It points up the third 
nutritional principle, that in diet there is virtue in variety.”
 As the developer of Multi-Purpose Food (MPF), he 
continued: “It doesn’t matter whether the indispensable 
[essential] amino acids we need come from animal protein or 
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from an all-vegetable mixture such as legumes and cereals, 
or from vegetable foodstuffs enriched with synthetic amino 
acids, or from any kind of mixture.”
 “Minerals and vitamins, taken collectively, are cheaper 
and more convenient in the forms as they are obtained from 
the mine or synthesized than from food” (p. 3).
 On of these principles: “The science of nutrition, hand 
in hand with food technology, can make great contributions 
to the world food problem in two ways. One is in the design 
of proper mixtures of indigenous foods with prescription of 
the supplements of essential nutrients needed, and second, 
to make cheap by-products [such as oilseed meals] available 
for human food,... and to make the supplements available, 
convenient and cheap enough” (p. 3).
 As examples of the results that can be achieved by the 
application of food technology and science, Dr. Borsook 
described to the delegates of the food congress the U.S., 
Indian, and Brazilian versions of MPF plus Incaparina, a 
food mixture developed by Dr. Scrimshaw and INCAP in 
Guatemala. He also argued that similar nutritious foods could 
be developed for poorly nourished populations throughout 
the world (p. 4).
 “A prominent student of nutrition in Latin America only 
a few years ago: ‘Man, in order to live well, must always 
take a certain proportion of animal proteins in his ration... 
Vegetable proteins are almost always lacking in one or more 
of the amino acids and therefore called incomplete proteins.’
 “This teaching is quite wrong. One doesn’t have to have 
any animal proteins to be healthy. The mixture of proteins in 
most vegetables is hardly ever totally devoid of any of the 
indispensable [essential] amino acids... by mixing two or 
more vegetable foods with different relative defi ciencies the 
mixture can be nutritionally complete; and this is not diffi cult 
to do” (p. 5). Continued. Address: Prof. of Biochemistry, 
California Inst. of Technology, Research Director, Meals for 
Millions, 115 W. 7th St., Los Angeles 14, California, U.S.A.

156. Borsook, Henry. 1959. We can at this time provide 
fairly adequate nutrition for the world. Why isn’t it being 
done? (Continued–Document part II). Presented at the 
Second Annual Inter-American Food Congress, Miami 
Beach, Florida. June 9. 9 p.
• Summary: (Continued): Offi cial agriculture likes to use 
an arable land per capita fi gure to determine the amount of 
food available in a country. When this fi gure is low, “the 
recommendation usually given is that the land usage and 
conservation must be improved to afford a diet of meat, dairy 
products, green and leafy vegetables and fruit,” which is “the 
most expensive kind of diet for the poorest people.”
 “A country’s nutritional potential should be and can 
be measured in terms of the essential nutrients in all forms 
which it grows, whether they are foods commonly eaten or 
not.”
 “Today when the crying need is for more effi cient ways 

to feed the undernourished people, to attempt to increase the 
protein intake by stepping up livestock production would be 
wasteful of original calories, very expensive, and it won’t 
work. This is what the notion of the necessity of animal 
protein leads to. The following are some estimates of the 
percentage of vegetable calories fed, recovered as calories 
in” foods of animal origin: pork 20%, milk 15%, eggs 7%, 
and beef 4%.
 “My point is that effective action can be taken now 
in poor countries on a large scale if we would think in 
terms of essential nutrients and if we are determined 
to act. It is unfortunate all around that the posture of 
offi cial agriculture has been unsympathetic to resorting to 
chemistry and technology for some of the factors needed in 
human nutrition. You know what a long struggle it was to 
legalize margarine. Offi cial agriculture, that is political and 
bureaucratic agriculture, is concerned primarily with farmers’ 
income and not primarily with the people’s nutrition. People 
who hold to this policy–they are in the highest positions–
do not like to hear it said, for example, that the important 
nutrients in milk–protein, calcium and ribofl avin–can be 
obtained at a fraction of the cost when procured separately as 
such,” rather than from milk. When purchased as vitamins, 
one can buy “for 5¢ the vitamin A in 7 lbs. of butter, of the 
vitamin B-1 in 100 lbs. of wheat, of the vitamin C in 4 quarts 
of orange juice. Agriculture was afraid that people would 
turn away from the expensive foods–dairy products, meat, 
fresh vegetables and fruit–if they could get their essential 
nutrients more cheaply.” But people “eat for pleasure when 
they can afford to. Agriculture has nothing to fear” (p. 4-5). 
Dr. Borsook’s most biting comments came, however, when 
he focused on FAO, WHO, and UNICEF. “What about 
FAO,... What is it doing? The founders of FAO had high 
hopes. They thought they could arrange a marriage of health 
and agriculture. But soon two incompatible viewpoints 
developed. One wanted a strong food and agriculture 
organization which could take positive steps, the other 
wanted only a fact-gathering and advisory agency.” The 
latter viewpoint eventually prevailed. “But for the fi rst 
Director-General of the FAO, Lord Boyd Orr, only to advise 
was not enough. When member governments would not join 
in a plan ‘to convert human need into effective demand in 
the markets of the world,’ in a plan for action, he refused to 
stand for reelection to a second term as Director-General.
 “The FAO has a Nutrition Division. It is related to the 
nutrition divisions of two other UN agencies, the World 
Health Organization, WHO, and the agency especially 
devoted to children, UNICEF. In my opinion, the nutrition 
activities of the UN have accomplished the least” (p. 6).
 As an example, he gave a long account of how a six-
month old request for UNICEF assistance to build an MPF 
plant in the Indian State of Madras still awaited a decision 
from FAO, WHO, and UNICEF.
 “My second point is that the attitude of the FAO in this 
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matter is unhappily characteristic. It is that of an elderly 
offi cial in an ancient regime bureaucracy; it is courteous 
(when not contradicted), it is slow, and it is wrong, in this 
case, terribly slow and terribly wrong.
 “I must say here that the Nutrition Division of FAO has 
done some useful work” to increase crop production, to train 
nutrition workers, and to sponsor conferences, among other 
things.
 “The FAO is handicapped because it can only advise,... 
But even if all governments were ready to act, which by 
FAO’s own admission they are not, the FAO would fail 
because its policies are solely agricultural policies, and 
the means it recommends are only those obtainable from 
agriculture and fi shery. It won’t use, it does not think of 
using, industry” (p. 7).
 “The situation calls for an international agency of a new 
kind. What is needed is a World Nutrition Agency, a WNA 
coequal with WHO (World Health Organization) and FAO 
(Food and Agriculture Organization). Its doctrine should be 
that of essential nutrients and that it doesn’t matter where 
they come from.
 “Its policy should not be restricted to advice, and then 
only when asked for by a government. Its policy should be 
action, it should fi nd out what is needed and work out ways 
and means to get better nutrition to the peoples in need 
quickly. Its policy should be that it will act with government 
offi cials when they want help.
 “When confronted with ‘the bureaucratic habit of 
obstruction, delay and timidity to stick its neck out, the new 
agency should by-pass government.” And when “confronted 
by bureaucratic scientists, it should by-pass them and turn to 
the scientists who are not bureaucrats, who, having the facts, 
want to act on them. The new agency should seek out all who 
are willing and can help:...” Lord Boyd-Orr lamented that:
 “’Governments are prepared to unite men and resources 
for a world war but the Great Powers are not prepared to 
unite to banish hunger and poverty from the world... People 
ask for bread and we give them pamphlets’” (p. 8).
 “With this suggestion for the creation of a new 
international agency, whose doctrine, policy, and tactics 
would bear a striking similarity to those of Meals for 
Millions, the father of MPF ended his bluntly worded speech 
to the Second Annual Inter-American Food Congress” 
(Roberts 1967, p. 187).
 “Predictably, given Dr. Borsook’s association with 
Meals for Millions and his espousal of MPF, the Foundation 
[MFM] soon became the target of the anger which the 
Research Director’s harsh and public criticism of FAO, 
WHO, and UNICEF inevitably aroused among UN offi cials” 
(Roberts 1967, p. 187). The next 9 pages of Roberts’ PhD 
thesis discuss the fallout from this speech, with mention 
of Fred Hafner, Dr. Richard Hayward, Dr. Sebrell, Dr. Van 
Veen, Dr. Max Miler, Mr. Louis H. Bean, Dr. Sabin, Dr. 
Donald F. Ebright. From June 1959 onwards “UNICEF have 

not shown the slightest desire to cooperate with MFM or to 
support the overseas production of MPF.” “MFM resented 
UNICEF’s refusal to publicly acknowledge the existence of 
MPF”–when they acknowledged and encouraged Saridele in 
Indonesia and Incaparina in Central America (Roberts 1967, 
p. 188-91).
 Note: A mimeograph copy of this speech is at the 
Meals for Millions archives at Special Collections at UCLA 
(Los Angeles), Collection No. 1107, Box 32, Notebook 
No. 3. Address: Prof. of Biochemistry, California Inst. of 
Technology, Research Director, Meals for Millions, 115 W. 
7th St., Los Angeles 14, California, U.S.A.

157. Marcello, Dominic J. 1959. Soybean Council–What it is 
doing in Italy. Soybean Digest. Sept. p. 22-23.
• Summary: “When we met last year, I spoke to you about 
the preliminary market development activities carried out 
by the Council in Italy, of plans made and goals set. Now 
I would like to tell you briefl y of results achieved, of what 
the Council is currently doing and how things look for the 
future. We have endeavored to maintain a dynamic program, 
studying trends and taking action deemed necessary to 
safeguard our interests.
 “As you all know, our market development program was 
initiated on the premise that a sizable market existed in Italy 
for U.S. soybeans and soybean products, that every effort 
should be made to retain and expand this market, that this 
aim should be achieved by obtaining the active participation 
of the Italian government and the trade.
 “In order to implement this program, we have constantly 
maintained an excellent working relationship with the 
U.S. agricultural attache and his staff. Contacts have 
been established with the trade and the appropriate Italian 
government ministries, including Agriculture, Foreign Trade 
and Commerce and Public Health.
 “We have entered into cooperative agreements with 
FEDERCONSORZI (Italian Federation of Agricultural 
Consortia) and ASSALZOO (National Association of 
Livestock Feed Producers), organizations that have as 
members the producers of over 90% of all the mixed feed 
produced in Italy, 75% of all vegetable oil and 100% of all 
the margarine produced. These cooperators have proven their 
willingness to actively collaborate by making contributions 
toward the implementation of our program substantially 
greater than had been projected. Cooperators’ contributions 
to June 30, 1959, totaled 40,883,982 lire. Project budget 
expenditures to end of June 1959 were 23,226,845 lire.
 “That there is an expanding market in Italy for U.S. 
soybean products is refl ected by a comparison of the 
following reported sales to Italy in 1958 and 1959 against 
imports made in 1957:
 “Soybeans: 858 metric tons in 1957; 20,000 MT in 
1958; and 33,000 MT as of June 30, 1959. Soybean meal: 
36,000 MT in 1957; 55,000 MT in 1958; and 50,000 MT so 
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far in June 1959. These are all dollar sales. I will touch on 
soybean oil later.
 “The various projects included in our program, 
which I outlined to you last year, were either successfully 
implemented or activated as planned.
 “Fairs. Council’s representatives together with 
technicians furnished by the Council in cooperation with 
FAS [USDA’s Foreign Agricultural Service] and the U.S. 
agricultural attache’s offi ce, have participated during 1959 in 
fairs and seminars held at Verona, Cagliari, Bologna, Trieste 
and Ferrara.
 “We will also take part in fairs in Cremona, Alessandria 
and Foggia.
 “Council’s representatives, including the speaker, have 
also taken part in fairs held in Milan, Ravenna and Rome.
 “Together with Fred Marti, regional director of the 
Council, and Javier de Salas, director of Spain, I attended 
the International Association of Seed Crushers Congress 
held in Cannes (France) June 1–June 4, where I was given 
the opportunity of discussing matters of mutual interest with 
the Italian delegation, U.S. and European manufacturers and 
trade representatives as well as FAO and U.S. Department 
of Agriculture representatives. Among other things, I was 
able to ascertain that the use of soybean oil would shortly be 
introduced in Italy in the manufacture of Gradina margarine.
 A feed demonstration project was inaugurated. 
This project was initiated for the purpose of showing 
the advantages of using soybean meal in poultry and 
livestock feeding. Upon the arrival of J. Robert Smyth, 
who was assigned by the Council and FAS to assist in 
the establishment of demonstration centters, and after 
discussions were held with our cooperators, visits were 
made to prospective demonstration centers at Padova, Jesi, 
Modena, Rovigo, Lodi and Eboli. Plans of a proposed center 
to be built by Fratelli Petrucci, a member of ASSALZOO, 
at a cost of approximately $40,000 at Bastia Umbria, were 
reviewed.
 “The following program was agreed on and initiated:
 “FEDERCONSORZI’s poultry demonstration program 
will be under the direction of Raffaele Quilici, director of 
the Ministry of Agriculture’s Rovigo Poultry Experimental 
Station. (FEDERCONSORZI is furnishing funds to employ a 
graduate assistant to Professor Quilici.)
 “The main center has been established at Rovigo with 
substations at Jesi, Padova and Modena.
 “ASSALZOO’s poultry demonstration program will be 
under the direction of Gino Bianchi.
 “The fi rst center has been established by Luigi Pezzullo 
at Eboli under the supervision of Dott. Agr. Ugo Milanesi.
 “It has been agreed that all experiments and 
demonstrations will be conducted in accordance 
with management practices and feeding formulas 
recommended and furnished by Professor Smyth and 
that FEDERCONSORZI and ASSALZOO will supply at 

their own expense, all necessary buildings, installations, 
equipment, poultry, feed and personnel.
 “On June 30, the Soybean Council of America held its 
fi rst regional meeting at the Savoy Excelsior Hotel in Trieste. 
This meeting was chaired by Howard L. Roach, president 
of the Council, and Dr. Marti. The persons in attendance 
were as follows: Robert D. Harrison, consultant to the 
Commodity Credit Corp., U.S. Department of Agriculture; 
Robert G. Houghtlin, president of the National Soybean 
Processors Association and secretary of the Soybean Council 
of America; Harold L. Koeller, U.S. agricultural attache, 
Belgrade (Yugoslavia); Paul J. Findlen, assistant agricultural 
attache, Rome; Ernest G. Moore, director information 
division, Agricultural Research Service, USDA; Lee 
McElroy, representative Grain Sorghum Processors Assn., 
Amarillo, Texas; Robert D. O’Neill, trade fair manager, 
USDA; Lou Menna, U.S. Embassy, Rome; Javier de Salas, 
director for Spain, Soybean Council; and Dominic J. 
Marcello, director for Italy, Soybean Council.
 “Feed Conference: As a result of the outstanding success 
attained by the fi rst mixed feed conference held in May of 
last year, ASSALZOO sponsored in collaboration with the 
Soybean Council a second mixed feed conference on May 
25 to May 29, at the Instituto Sperimentale Zootecnico di 
Roma (Livestock Experimental Station), Tormancina, under 
the direction of Bartolo Maymone, director of the Livestock 
Experimental Station. The attendance this year, which was 
larger than last year, numbered about 100 technicians and 
mixed feed producers, all members of the ASSALZOO 
Association.
 “The Council made available for this conference two 
U.S. technicians, Professor Smyth and Joe W. Jones, both of 
whom were in Italy on Fair assignments.
 “Several American as well as Italian speakers alternated 
in delivering technical papers over the conference period.
 “May 26 was designated as Soya Day and the entire 
day dedicated to discussions on soybeans, soybean meal and 
soybean oil.
 “In view of the fact that Russian and other European 
soybean meals are quoted on the market at prices from $3 to 
$5 less per ton than U.S. meal, this meeting was chosen to 
point out and stress the advantages offered by U.S. processed 
meal as compared with processing methods employed by 
others which justifi ed the difference in the cost of U.S. meal. 
The speaker, as well as our visiting technicians, dwelt on this 
subject. I was able to point out that inasmuch as the members 
of this organization are producing high quality mixed feed 
which contains U.S. soybean meal, this should be made 
known to customers by printing the fact on the tags affi xed to 
feed bags.
 “Result: We have been notifi ed by ASSALZOO 
headquarters that the practice suggested is being carried out 
by its members. Several of the mixed feed producers have 
sent in samples of their new tags which contain, among the 
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ingredients listed, “Farina Americana di soya” (American 
soybean meal).
 “As you know, the problem of marketing oil other 
than olive oil is quite a diffi cult one in Italy, both from the 
political as well as the economic standpoint. However, our 
job is clear: fi ll the gap between Italian olive oil production 
and the total oil needs of the Italian people. In 1957 and 1958 
we had a P. L. 480 program whereby the Italian government 
purchased approximately 32,000 tons of soybean oil 
each year. In 1959, with the assistance of FAS and the 
agricultural attache, the Italian government was able to 
obtain an allocation of $6 million under sec. 402 for soybean 
oil purchases which have just been made for delivery in 
September 1959.” Continued. Address: Director General for 
Italy, Soybean Council of America, Rome, Italy.

158. FAO Nutrition Meetings Report Series. 1959. Report 
of the FAO/UNICEF Regional School Feeding Seminar for 
Asia and the Far East. No. 22. 53 p. Held 10-19 Nov. 1958 at 
Tokyo, Japan. [5 soy ref]
• Summary: UNICEF stands for the United Nations 
International Children’s Emergency Fund. Appendix 3 (p. 
48-51) titled “Data on some nutritious food products that 
have been developed in Asia and the Far East,” discusses 
Saridele, groundnut extract curd [tofu made from peanut 
milk], Indian Multipurpose Food (MPF, developed by 
CFTRI), miso, natto, and tempeh.
 “’Saridele’ is the name that has been given to a spray-
dried soybean extract combined with an extract of sesame, 
or peanut, with or without the addition of malt. Vitamins and 
calcium are added to saridele in order to make its nutritive 
value similar to that of cow’s milk or to enhance its nutritive 
value. Flavorings such as vanilla or chocolate are also used, 
which make the product highly acceptable.
 “A plant having a capacity of about 800 kg./day has 
been erected in Indonesia with the fi nancial assistance of 
UNICEF and the technical assistance of FAO. Saridele is 
manufactured from a mixture of soybeans and decorticated 
sesame in the proportion of 4:1. Malt extract from maize 
may be used to replace 50% of the cane sugar used. 
Soybean and sesame are soaked for about six hours and then 
disintegrated fi nely, together with 7 volumes of hot water. 
The slurry is stirred vigorously and then fi ltered. The fi ltered 
liquid is heated under pressure for 10 minutes at 120ºC., then 
fl ashcooled and formulated with Vitamin A, in oil solution, 
and malt, if desired. The formulated liquid is homogenized, 
concentrated in a vacuum evaporator to about 22% solids, 
then spray-dried. The powder fi nally is sifted and blended 
with fi nely ground cane sugar, and calcium carbonate, 
ribofl avin, ascorbic acid and Vitamin B12 added; the mixture 
may be fl avored with vanilla or chocolate.” A table compares 
the nutritional composition of whole dried cow’s milk and 
Saridele (based on a leafl et from Saridele Ltd., Indonesia). 
Address: FAO, Rome.

159. Nakano, Masahiro. 1959. FAO Ajia chiiki shokuhin 
kakô kaigi ni shusseki shite [Attending the FAO Asian food 
processing conference]. Nosan Kakko Gijutsu Kenkyu Kaishi 
(J. for the Utilization of Agricultural Products) 6(6):292-302. 
Dec. [Jap]
• Summary: Discusses Korean meju and soy sauce, 
Indonesian tempeh (tenpe), ontyom (onchom) and pongrek 
[sic, bongkrek], and Vietnamese nuoc-mam. Address: 
National Food Research Inst., Shiohama 1-4-12, Koto-ku, 
Tokyo, Japan.

160. Food and Agriculture Organization (FAO), United 
Nations. 1959. Report of the FAO CCTA technical meeting 
on legumes in agriculture and human nutrition in Africa, 
Bukavu, Belgian Congo, 1958. Rome, Italy. Nov. *

161. FAO (Food and Agricultural Organization of the United 
Nations), Plant Production. 1959. Tabulated information on 
tropical and subtropical grain legumes. Rome, Italy: FAO. 
xiv + 367 p. 28 x 21 cm.
• Summary: This publication was compiled from the replies 
of questionnaires submitted to agricultural stations, or 
other organizations, in tropical and subtropical countries. 
Information is given on morphology and habit, uses, yield, 
and quality of grain and/or forage. Among the many species 
considered are soybeans, peanuts, winged beans, and 
bambarra groundnuts (Voandzeia subterranea). An appendix 
gives the geographical location of the contributing stations 
and countries, together with data on local temperature, 
precipitation and soil type. This work is in English, only, but 
French and Spanish equivalents of the headings are given.
 Page vii shows the various countries from which 
information on the cultivated soybean was collected. At least 
one page is devoted to the soybean in each of these countries, 
as follows:
 (1) Angola (p. 90). Local name: Soja Preta. Station 
submitting information: Estacao Agricola Central, Vila 
Salasar. Seed yield: 1,400 kg/ha. Uses: Green manure, 
human consumption, livestock feed, oil extraction. Angola 
#2 (p. 107). Station submitting: Estacao de Melhoramento de 
Plantas, Nova Lisboa for variety Medium Yellow. Seed yield: 
500–2,500 kg/ha. Uses: Human consumption, livestock feed, 
oil extraction.
 (2) Belgian Congo (p. 91). Station submitting: 
I.N.E.A.C. Station, Gandajika. Seed yield: 260-850 kg/ha. 
Use: Human consumption.
 (3) Jamaica (p. 92). Station submitting: Department of 
Agriculture, Kingston. Seed yield: 1,080 kg/ha. Uses: Green 
manure, human consumption, livestock feed.
 (4) Puerto Rico (p. 93). Local names: Habichuela Soya, 
Haba Soya. Station submitting: U.S. Federal Agricultural 
Experiment Station, Mayaguez. Seed yield: 1,620–2,160 kg/
ha. Uses: Green manure, human consumption, livestock feed, 
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oil extraction.
 (5) Southern Rhodesia (p. 94). Station submitting: 
Agricultural Experiment Station, Salisbury. Seed yield: 1,500 
kg/ha. Uses: Human consumption, livestock feed.
 (6) Thailand (p. 95). Local names: Tua Luang, Tua 
Nao, Tua Mei Tai. Station submitting: Mehjo Agricultural 
Experiment Station, Mehjo. Seed yield: Not given. Uses: 
Human consumption, livestock feed, oil extraction.
 (7) Belgian Congo (p. 96-98, 100, 102, 104, 105, 108, 
109, 112, 113). Local names: Soja. Stations submitting: 
I.N.E.A.C., Yangambi for varieties 37/S/38/345/666 
(introduced from South Africa), Atootan (Otootan; 
introduced from Brazil), Jubitan 109 (introduced from 
Southern Rhodesia), Palmetto (introduced from Brazil), 
and Trinidad (introduced from Nigeria), I.N.E.A.C. Station, 
Nioka, Ituri for varieties Atootan SH. 030 and Herman SH. 
02 (both introduced from USA), INEAC Station, Bambesa 
for varieties E.35 and S.H.E. 43, I.N.E.A.C. Station, 
Keyberg, Elisabethville for variety K 92/6/2/2/1, I.N.E.A.C. 
Station, Mont Howa, Ituri for variety Mammoth, I.N.E.A.C. 
Station Rubona, Ruanda for variety Palmetto. Seed yields: 
1,000–1,500 kg/ha (2 varieties at Yangambi), and 500 kg/
ha at Nioka. Uses: Green manure, human consumption, 
livestock feed, oil extraction.
 (8) Australia (p. 99). Station submitting: Department 
of Agriculture and Stock, Brisbane, Queensland for variety 
Clemson Non-shatter. Source of crop: Introduced from the 
USA. Seed yield: Not given. Uses: Human consumption, 
livestock feed, oil extraction.
 (9) Morocco (p. 101). Station submitting: Centre de 
Recherches Agronomiques for variety Gibson S.C. 335. 
Seed yield: 400-500 kg/ha. Uses: Green manure, human 
consumption, livestock feed, oil extraction.
 (10) Brazil (p. 103). Station submitting: Instituto 
Agronomico, Campinas, Sao Paulo. Variety name: I.A.455. 
Seed yield: 1,200–1,600 kg/ha. Uses: Erosion control, green 
manure, human consumption, livestock feed, oil extraction.
 (11) India (p. 110). Station submitting: Department of 
Agriculture, Nagpur, Madhya Pradesh for varieties S.B. 
5 and S.B. 8. Seed yield: 1,486 and 1,172 kg/ha. Uses: 
Livestock feed.
 (12) Ceylon (p. 114). Station submitting: Agricultural 
Research Station, Maha Illuppallama for variety Yellow 
(introduced from India). Seed yield: 860–1,080 kg/ha. Uses: 
Green manure, livestock feed, oil extraction. Address: Rome, 
Italy.

162. Keleny, G.P. 1959. Report to the government of 
Indonesia on the development of leguminous crops. FAO 
Expanded Technical Assistance Program, Report No. 1094. 
48 p. 9 tables. Proj. INS/AgP. [26 ref. Eng]
• Summary: Focuses on soybeans and groundnuts. The 
author’s research was conducted in Indonesia from 13 Oct. 
1956 to 31 March 1958.

 Page 3: Summary and recommendations:
 “It is recommended that:
 “An Agricultural Experiment Station should be 
established in Central Java.
 “A full-time research offi cer should be appointed to the 
staff of the Agricultural Service of the Jogjakarta Special 
Territory.
 “Further varieties of soybeans and groundnuts should be 
introduced and screened for their photoperiodic reaction and 
resistance to bacterial wilt.
 “Varietal trials of soybeans and groundnuts should be 
combined with fertiliser and plant protection treatments to 
test the new varieties under improved cultural conditions.
 “The study of the appropriate Rhizobium microfl ora 
should not be overlooked in growing leguminous crops.”
 Page 3: “Background of the problem: In Indonesia, as in 
most countries of South-East Asia, there is an ever-increasing 
pressure of population on existing land resources. This is 
particularly so in Java. which is one of the most densely-
populated areas in the world (1) but also applies to the other 
islands...”
 A small table shows the population density of four 
countries in persons per square kilometer:
 “Java and Madura: 391
 “Indonesia: 53
 “Europe: 44
 “Asia: 27
 “U.S.A.: 6”
 Page 5: “Grain legumes: 1. Soybeans: The soybean... 
is an old-established crop in Indonesia, probably introduced 
some hundreds of years ago through early contacts with 
China and Indo-China. The fi rst European botanical 
explorers recorded it in various parts of the archipelago, e.g. 
Rumphius in Amboina in 1747, but it was not intensively 
cultivated. With the rise of population, however, it became 
increasingly important,–as tempe, tahu, taotjo, the principal 
sources of protein in the diet, are all made of, soybeans (5).
 A small table shows the protein content of major foods 
made from soybeans:
 “Tempe 20%
 “Taotjo 13%
 “Tahu [tofu] 5%
 “Unprocessed soybeans 40% (35-45%)
 “By 1929, when over 100,000 tons of soybeans were 
imported annually, the authorities embarked on a special 
drive to popularize its more extensive culture. This drive 
in the 1930’s was successful, home production increased 
rapidly in the post-war years, a further increase took place 
and the average production in the years 1950/55, 273,839 
tons, was fi fth in importance among food crops, superseded 
only by irrigated rice, cassava, maize and sweet potatoes (6).
 A table shows production of soybeans in Java and 
Madura (1950/55 to 1956). The four columns are Year, Area 
(1,000 ha), Production (quintals), and Yield (quintals per 
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ha). During this time production increased from 2,738,000 
quintals to 3,074,000 quintals. Note: 1 quintal = 100 kg. The 
increase in the area and production of soybeans was largely 
due to the success of one variety called No. 29 (a selection 
from No. 17 imported from Formosa in 1918) and still the 
main variety in Indonesia today. The main feature of this 
variety is its non-sensitivity to photoperiodism, i.e. ability 
to grow and produce reasonable crops under the short-day 
conditions prevailing in Indonesia. Its average yield of 
approximately 6 quintals per hectare is not high by world 
standards, and the seed is small and very mixed in colour; 
however, failing superior types, it fi lls a need for this most 
important source of protein. Some local varieties grown in 
different areas possess seed of desirable size and colour, but 
their yield is usually less than half that of No. 29 and they 
are therefore not economic propositions. Research in the past 
to effect improvements on No. 29 by selection or crossing 
does not seem to have resulted in superior varieties. Overseas 
introductions have also been tried, but all are reported to 
have been susceptible to photoperiodism and thus unsuitable 
to Indonesian conditions. Yet it seemed curious that this 
industry, so important for the nutrition of the country; should 
be based on one variety, and that no other non-sensitive 
varieties were selected or bred, even though No. 29 is not 
likely to be unique in its non-sensitive character. Therefore; 
it seemed appropriate to start the program by introducing 
additional varieties for local testing and future selection.
 “It is not intended to describe in detail the place 
occupied by soybeans in the Indonesian cropping system. 
The bulk of the crop is grown on irrigable land. In the years 
1950/55 in Java and Madura 318,329 ha were planted on 
sawah land and 92,179 ha. on non-irrigated land, while in 
1956 77 per cent was planted on sawah and 23 per cent under 
dry-farming. Soybeans are generally planted in rotation with 
rice; after the main crop the seed is usually dribbled into the 
rice fallow without land preparation or cultivation. When 
adequate irrigation water is available for a second crop of 
rice, the soybeans may frequently be planted between the 
two rice crops (in March to April) about 100 days being 
available for that purpose. In some areas in East Java and in 
the Pokalongan-Pati areas of Central Java, it is also grown 
in rotation with maize, utilizing residual moisture. However, 
despite the important place of soybeans in rotations in Java, 
it is regarded only as a subsidiary crop, generally little or 
no land preparation being expended on it; it testifi es for the 
hardiness of the crop that it can survive such unfavourable 
growing conditions, weed competition, insect attack, etc. Yet 
it was clearly demonstrated in the investigations at Jogjakarta 
that the plants respond readily to improved cultural 
conditions, land preparation, weed and insect control, 
fertilization, etc. and that yields could be more than doubled 
by simple cultivation-methods.
 “During the initial surveys of commercial soybean 
plantings, the poor chlorotic, insect-riddled appearance of 

the plants was most noticeable. The major defi ciency in 
Javanese agricultural soils is nitrogen, but one would expect 
the soybean, being a legume, to produce its own nitrogen, 
provided other soil factors are favourable. Nodulation of 
the roots appeared adequate, yet growth was small and the 
foliage chlorotic. This seems to suggest that the local strain 
of Rhizobium might not be effective in fi xing nitrogen, or 
that cultural conditions, e.g. regular fl ooding for sawah 
culture, do not favour the distribution and survival of the 
bacteria in adequate numbers. Therefore, in order to ensure 
nodulation with a known effective strain, appropriate cultures 
were imported from Australia for the routine treatment of 
seed used in the experiments and for special inoculation 
trials. Quite apart from assisting the soybeans, considerable 
benefi ts would accrue to the soil and to the subsequent rice 
and other crop, if adequate nodulation could improve the 
nitrogen status of the soil without the application of artifi cial 
fertilizers. It might be found, of course, as in other countries, 
that adequate nitrogen fi xation depends on the provision of 
other nutrients, phosphates or mixtures of trace elements, 
but to ensure that an effective strain of Rhizobium is present, 
is the fi rst obvious approach. Also, for best yields, adequate 
plant protection methods must be evolved and popularized 
for use by the farming population.
 “Almost the entire Indonesian soybean crop is used 
for direct human consumption (the only exception is the 
manufacture of soy-sauce). No oil is extracted and there are 
no industrial uses. The major food prepared from the soybean 
is called tempe...; it is made as a home industry, and is part 
of the daily menu of most Indonesians. In the preparation of 
tempe, the boiled soybeans are inoculated with Aspergillus 
oryzae; the action of the fungus and of the fermentation is 
to change the carbohydrates and the proteins in the seed 
into more digestible forms. The same process is employed 
for making tempe out of other grain legumes (green and 
black grams, cowpeas, rice beans, even groundnuts) but the 
soybean tempe is the most important and the most popular. 
Tahu (Japanese: tofu) is essentially a soybean curd. The 
Chinese, population in Indonesia also manufactures soy-
sauce, which is a common fl avouring to many meals.
 “A new outlet for soybeans in Indonesia is being 
developed at Jogjakarta, where a soymilk factory has been 
built under the technical supervision of FAO. This factory 
can process 1 ton of soybeans per day. This is only 1 per 
cent of the annual soybean production of Java and will 
therefore not deplete the amount available to the population; 
it is expected that it will play an important part in the 
improvement and development of the crop” (Continued). 
Address: Legume Agronomist [Australia].

163. Keleny, G.P. 1959. Report to the government of 
Indonesia on the development of leguminous crops. FAO 
Expanded Technical Assistance Program, Report No. 1094. 
48 p. 9 tables. Proj. INS/AgP. [26 ref. Eng]
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• Summary: (Continued): “It will provide a steady and 
discriminating market, for an improved product: clean, large-
seeded types with a pale seedcoat and high protein content. 
As such seed is very rare on the market today, the factory 
management may have to issue special contracts to selected 
growers for growing the required type of bean. The soybean 
could thus become a major crop instead of a neglected 
subsidiary one, and the industry would be on an entirely now 
basis. The acquiring of the milk drinking habit by mothers 
and children, to whom soymilk is distributed, would also 
stimulate the demand for cows’ milk. and other protein-rich 
dairy products.”
 Page 15: “V. Experimental program: Soybean variety 
trials: The main purpose of the experiments was to test the 
suitability of introduced varieties to Indonesian conditions. 
Seed samples were received from the United States (12 
varieties–see Table II), the Philippines (12 varieties), 
Australia (4 varieties) and Taiwan (1 variety). The seed 
was suffi cient for planting a replicated trial without prior 
multiplication. The standard variety for Indonesia, No. 29, 
was included as control, making a total of 30 varieties. Two 
trials were established near Jogjakarta at the Government 
Seed Farm at Wonotjatur and at the farm of the Faculty of 
Agriculture of the University of Bulak Sumur. At Wonotjatur 
irrigation was available for maintaining satisfactory plant 
growth, but at Bulak Sumur plant development was hindered 
by the severe drought. Useful data were, however, obtained 
even from this second experiment, particularly on the varietal 
behaviour under dry conditions. At both plots, soil and 
moisture conditions were favourable for quick germination 
and early development of seedlings. In each case, the seed 
were inoculated prior to sowing with an appropriate strain 
of Rhizobium culture obtained from the Department of 
Agriculture and Stock, Brisbane, Queensland, Australia.
 “The Wonotjatur plots were fertilized at the rate of 1 
quintal per hectare each of sulphate of ammonia and triple 
phosphate and those at Bulak Sumur at half a quintal per 
hectare of sulphate of ammonia and 1 quintal per hectare 
triple phosphate. The quicker, more vigorous growth and 
development of the introductions from the Philippines
 A large table (p. 16) gives the names and characteristics 
of soybean varieties obtained from the U.S. Department of 
Agriculture. The 7 columns are: Variety name. Colour of 
pubescence. Colour of fl owers. Shattering (little or medium). 
Cotyledon colour. No. of seed per pound. Maturity group (I 
to VIII).
 The 12 variety names are: Dorman. Dortschsoy 31. 
Hawkeye. Improved pelican. Korea. Lee. Mamotan. Monroe. 
Ogden. Ralsoy. Richland. Roanoke.
 Page 39-39: Summary of results. Address: Legume 
Agronomist [Australia].

164. McNaughton, Jean W. 1960. The soya-bean–Its 
properties and nutritive values. Rural Missions No. 112. p. 8. 

Winter. [1 ref]
• Summary: As human populations increase, animal 
populations decrease increasing the need for plant proteins. 
This article focuses on soya milk. “Details of the step by 
step processing of the soya-bean in its various uses may be 
obtained from FAO, 1325 C Street S.W., Washington 25, 
DC.” Address: Regional Nutrition Offi cer, FAO, Washington, 
DC.

165. Lee, Elinor. 1960. UNICEF develops protein sources: 
New foods for children. Washington Post. April 2. p. B5.
• Summary: The new foods include “milk [Saridele] made in 
Indonesia from soya powder.”

166. A.P.; The Times of India News Service. 1960. Soya 
bean milk. Times of India (The) (Bombay). July 24. p. 5.
• Summary: Soy bean milk, called Saridele, is now made 
for children on Java, where there are so many people there 
is no room for cows. It is a soya bean extract fl avoured with 
sesame and fortifi ed with vitamins. It comes as a powder, but 
when mixed with water it looks like milk. It is designed as a 
nutritive, low-cost protein substitute for milk.
 This plant, the fi rst of its kind, was built with the joint 
assistance of the Food and Agricultural Organisation (FAO) 
and the U.N. Children’s Emergency Fund (UNICEF). If the 
children of Java accept the new beverage, other plants will 
be built throughout the South-East Asia area.

167. Burtis, Edgar L.; Quinones, Edward. 1960. The fats and 
oils economy of India. USDA Foreign Agricultural Service. 
FAS-M-89. 38 p. July.
• Summary: “India has become a small net importer of 
vegetable oils in the last few years, reversing its prewar 
position as a major world exporter. This has come about 
despite the fact that India is the world’s fourth largest 
producer of fats and oils. Sharply rising consumption has 
exceeded the rate of increase in production. The rising 
demand for oils in turn refl ects India’s rapidly expanding 
population and, in the 1950’s a moderate increase in per 
capita income... The population of India is rising at an 
increasing rate and will total about 480 million by 1966.”
 “The [fi ve] major sources of edible oils in India are 
peanuts, rapeseed and mustardseed, sesameseed, copra, 
and linseed (fl axseed). Ghee (clarifi ed butter) and butter 
constitute about a quarter of India’s total consumption of 
oils and fats.” Peanut acreage and production in India have 
been increasing for many years. Soy is not mentioned. The 
area planted to the fi ve major oilseeds (see above) in recent 
years has fl uctuated around 9% of the total acreage of crops 
in India and around 20% of crop acreage in the States of 
Bombay and Uttar Pradesh. These percentages are similar to 
those in the United States.
 The section titled “Vanaspati consumption and 
production rising rapidly” notes that production in India has 
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grown from 300 long tons [1 long ton = 2,240 lb] in 1930 
to 66,000 tons in 1940, 172,000 tons in 1950, and 300,000 
long tons in 1957. “Vanaspati is used as a cooking medium 
all over India, but more especially in the north and, since it 
is a commercial product, in towns and cities rather than in 
villages.”
 Vanaspati is usually composed of about 90% peanut oil, 
and legislation requires that it contain at least 5% sesame oil. 
It is illegal to add vanaspati to ghee. “In addition to peanut 
and sesame oils, cottonseed oil has been used in recent years, 
and occasionally small quantities of coconut and linseed oils. 
At present the government permits only peanut, cottonseed, 
and sesame oils to be used.”
 “In addition to vanaspati itself, the vanaspati industry 
itself produces from 10,000 to 20,000 tons a year of inedible 
hydrogenated oil as an ingredient in soap and sizing for 
textiles.”
 Before World War II, India was one of the world’s 
leading exporters of fats and oils, including the oil equivalent 
of oilseeds. Exports in the 1930s totaled nearly 500,000 
long tons in terms of oil. “Well over half of this consisted of 
peanuts; linseed and castorbeans were the other major items. 
Nearly all exports went to Western Europe, particularly the 
United Kingdom, Germany, and France.” Today India is a 
net importer of oils.
 Note: This is the earliest English-language document 
seen (Feb. 2000) that uses the word “sesameseed” to refer 
to sesame seeds. Address: Fats and Oils Div., USDA/FAS; 
Mr. Burtis is now with the Food and Agriculture Organizaton 
(FAO), Rome.

168. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1960. Saridele plant–Indonesia. New York. R.2/Add.4. Aug. 
*

169. Prawiranegara, Dradjat; Rawi, Ihsan el. 1960. Food 
& utilization of natural food resources (Indonesia). In: 
Proceedings of the Fourth Pan Indian Ocean Science 
Congress. Section G. Human Ecology. See p. 55-63. Held 
14-24 Nov. 1960 at Karachi, Pakistan.
• Summary: This is a relatively early publication by an 
Indonesian author on soyfoods, especially tempeh. The 
fi rst author’s name is incorrectly listed on the document as 
simply Dradjat. “Protein rich food. Soya beans: In order to 
increase the protein consumption of the people more soya 
bean should be made available, and soya products should be 
popularized and manufactured on large scale.” After praising 
the nutritional properties of soybeans, the authors continue: 
“In order to render soya protein utilizable, both destruction 
of the cell walls and heat treatment are necessary. Crushing 
the beans such as in the manufacture of soya milk and ‘tahu’ 
or the action of fungi which partly digest and break the cell 
wall such as the case with ‘tempeh’ are means of improving 
the nutritional value of soya. All these foods are heat treated 

both during the manufacture and on preparation for the 
table, and the enzyme inhibitors are destroyed. Tempeh, tahu 
[tofu], tautjo [Indonesian-style miso], ontjom, soya milk, 
etc. [are excellent foods. A meal] which gives the maximum 
biological value contains soya proteins and rice protein in the 
ratio of about 2.3. Therefore an adult who receives little or 
no animal food should get 15 or 20 gm soya protein with his 
rice. A medium size family should get 75 to 100 gm of soya 
protein. Unfortunately, soya preparations such as tempeh 
and tahu are comparatively expensive. For example 100 gm 
of soya protein in the form of tempeh costs about 5 rupiahs. 
This is why it is necessary to fi nd a simple way of using 
unprocessed soya beans. The preparations of ‘fried soya’ is 
one such way. Fried soya is simply prepared as follows. Soya 
is soaked overnight in water with a little salt added, ground 
to a paste. The stuff is pleasant smelling, and tastes good. 
It can be used in many different ways, both in adults and in 
children’s food. It costs little, compared to tempeh or tahu, 
and its nutritional value is high, specially when mixed with 
rice or corn. It is certain that the introduction of fried soya to 
the Indonesian family’s daily diet will appreciably improve 
the nutritional status of the people. Three times as much soya 
protein can be consumed for the price paid for tempeh or 
tahu. Recent work on tempeh (which is soya bean product 
subjected to the action of certain fungus) have shown that 
the product is of a higher nutritional quality than heat-
treated soya bean. Apparently the fungus growth on the soya 
favourably alters the biological value of its protein. More 
work is needed on the subject in order to fi nd out the reason 
for such improvement. It was suggested that tempeh should 
be investigated as infant food. (P. Gyorgy’s recent report to 
W.H.O. Protein Advisory Group).
 Note: This is the earliest English-language document 
seen (March. 2009) uses the word “tautjo” to refer to 
Indonesian-style miso.
 “’Saridele’ is an imitation milk of vegetable origin. It 
is made from soya sesame combination. It is available as 
spray-dried powder. The composition is similar to cow milk 
powder. Animal trials have shown that the protein of the 
product is somewhat inferior to cow milk, but the biological 
value improves considerably when mixed with rice. Trials 
with infants showed that Saridele is well tolerated by older 
infants and it is a valuable addition to the diet after the age 
of 6 months. In case of emergency, when no cow milk is 
available, saridele may be used as food for infants over 4 
months of age (will be published by Children Dep. Medical 
School, Univ. Indonesia).” A table lists gives the nutritional 
composition of soybeans, tempeh, tofu, fi sh fl our, fresh 
cassava leaf, and dry cassava leaf. Address: 1. M.D., M.P.H., 
Director, National Nutrition Inst., Dep. of Health, Djakarta; 
2. FAO Food Chemist.

170. Arnould, Francis. 1960. La vie et l’oeuvre du Dr. 
Berczeller et le soja alimentaire [The life and works of Dr. 
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Berczeller and soyfoods (Continued–Document part II)]. 
Revue d’Histoire de la Medecine Hebraique 13(4):153-68. 
Dec. [Fre]
• Summary: Continued from page 159: Soy fl our has 
numerous practical advantages. It adds stability and shelf life 
to breads. Containing very little water, it is lightweight and 
easy to transport. It is extremely versatile, for use in many 
foods and dishes. It also has special uses, in war provisions 
and relief foods for refugees. Because of its light weight and 
nutritional density, it was used as a foodstuff by German 
skydivers / parachutists.
 III. The big questions and projects: Berczeller was 
interested in the problem of world protein shortages. 
Germany had long had a serious defi ciency of protein and 
fat, which could be corrected by soy. Germany imported 
about 1 million tons of soybeans before the war, and these 
soybeans were largely treated by the Berczeller process–
which was a triumph. Russia experienced grave famines 
in about 1926, as well as at other times. So Russia turned 
to the soybean and cultivated it on large expanses of land. 
Dr. Berczeller traveled to Russia in about 1927 to create a 
modern soya industry there. North Africa and black Africa 
suffer from undernutrition and protein malnutrition. Soybean 
cultivation and a soyfoods industry would offer a solution to 
the problems of the entire continent.
 In 1936 the Maharaja of Baroda [Maharaja Sayajirao 
Gaekwad III] understood well India’s protein problem and 
had a book published on soya by Indian physicians. But 
they ignored the decisive progress made by Berczeller, so 
they were not able to develop utilization of soya that was 
properly treated. Berczeller was thinking as early as 1932 
that introducing the food use of soya to India would be the 
main human goal of his life.
 Even before 1932 Dr. Berczeller saw–at an early 
date–the great question of world protein supply and 
undernutrition. He studied the problem of the balance of 
nutrition and food in Germany scientifi cally. In 1932, Dr. 
Berczeller met F. Arnould because he took interest in the 
general econometric studies done by F. Arnould; this became 
the basis of their relationship [thus F. Arnould seems to have 
been an economist]. Thus Dr. Berczeller was a pioneer or 
precursor in the fi eld of agricultural and food econometrics.
 He was very interested in various international 
organizations. He foresaw the need for an organization 
or international laboratory for the study of nutrition and 
food. From 1932 he told us that he would like to donate his 
fortune–which was very large–to such an organization.
 His ideas and goals were a perfect match with those 
of existing organizations, the International Institute of 
Agriculture (Rome) before 1939, and the Food and 
Agriculture Organization [FAO] after World War II. 
Particular circumstances–and perhaps even occult 
occurrences–impeded the development of his works under 
this normal framework. He was interested in new protein 

sources, such as yeasts, and in the synthesis of amino acids 
and even poly-peptides.
 IV. The life of Dr. Berczeller: Documents and personal 
accounts (p. 161):
 We know directly about only one part of his life and 
work–just the general and broad events, and only a fraction 
of the details.
 We would like to gather the documents, accounts, 
opinions,–and even critiques–from the many people who 
knew him. By indicating specifi c events from his very active 
life, we hope to make it easier to search for complementary 
elements and encourage those who knew him to add what 
they know.
 First, we will fi rst sum up these events in chronological 
order.
 Chronological summary: Dr. Berczeller told us that he 
got the idea to study soybeans (le soja) in 1912 following a 
soy dinner (dîner au soja) at the Japanese embassy in Berlin.
 He was indisposed, with a headache. The slight toxicity 
of the soybean struck him as a very important question.
 He already specialized in nutrition, and during the war 
of 1914-18, had served as an expert to the Austro-Hungarian 
government. However, he had studied many other subjects 
with the Austro-Hungarian scientifi c general staff.
 Around 1918-1920, he worked in the laboratory of Dr. 
Wassermann studying blood proteins.
 It was around 1921-1922 that he invented his soybean-
processing process. He received help from the laboratories 
at Skoda Works in Czechoslovakia (today’s Czech Republic 
and Slovakia).
 In about 1924, Winston Churchill published articles in 
favor of soyfoods (soja alimentaire) in The Times. A soy 
dinner was held by the British Empire League in London, 
with Mr. Churchill in attendance.
 In 1926, Dr. Berczeller went to Russia to organize the 
soybean industry; there he was named Honorary General of 
the Red Army (Général honoraire de l’Armée Rouge). He 
returned to Russia in 1930.
 In Germany, his patents were used by Hansa Muehle, a 
large oil mill in Hamburg. His products based on soy fl our-
based (à base de farine de soja) were sold by the Edel Soja 
company in Berlin.
 In England, soy fl our was produced by the Soyolk 
company in Rickmansworth, near London. However, a 
legal battle (procès) ensued between the company and Dr. 
Berczeller. He lost this lawsuit around 1930.
 A soy fl our factory was also built in Holland.
 Dr. Berczeller fi rst proposed introducing soy fl our 
into the human diet to the French government as early as 
1929. We repeated these proposals at the Quai d’Orsay 
[headquarters of the French government] in 1932 in the 
company of Dr. Berczeller.
 To promote the introduction of soy fl our into the diets 
of large organized groups of people, and armies in particular, 
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Berczeller went to see the highest offi cials, including Joseph 
Stalin, Benito Mussolini, Miss Dorothy Thompson, and 
President Franklin D. Roosevelt’s secretary [Marguerite 
LeHand].
 From 1929 to 1939, Dr. Berczeller traveled extensively 
in Europe to study nutrition on site: in Romania, Bulgaria, 
Yugoslavia, Italy, Portugal, etc. He often stayed in Great 
Britain, where he studied the countries of the British Empire.
 Dr. Berczeller in France: In 1932, Dr. Berczeller 
asked us to present his work on soybeans in France, but 
the agricultural situation was not conducive to using his 
developments. France was in the midst of an agricultural 
overproduction crisis, with too much wheat, too much meat, 
too much milk, etc.
 Lieutenant-Colonel Bruère, head of the Laboratory of 
Substances Supply Offi ces (Laboratoire des Substances de 
l’Intendance) saw that this was an important proposition, but 
said to us, “You will not be successful now, but keep this fi le 
and reopen it when the war breaks out.” His prediction was 
fulfi lled. In October 1939, we asked the applied National 
Center for Scientifi c Research (Centre National de la 
Recherche Scientifi que, CNRS) to invite Dr. Berczeller to 
come to France. He arrived in Paris via Geneva, with an 
introduction from the secretary general of the League of 
Nations, Mr. Aveline [sic, probably Joseph Avenol].
 We worked in Toulouse in 1939-1940 for a soybean-
growing program in the south of France, while Dr. Berczeller 
studied the introduction of soybeans into army nutrition in 
Paris, at the CNRS.
 However, in June 1940, the defeat [of France by 
Germany] interrupted our work. Dr. Berczeller retreated to 
Toulouse.
 After the Armistice, soy fl our could have been of great 
use in France to feed children. We could have had some 
shipped from the United States, but this was impeded by 
human and political complications.
 Dr. Berczeller left for Marseilles, and we lost touch with 
him. But we found him again in Paris, after the Liberation 
[spring 1945]. We then tried to have soy fl our shipped from 
the United States in 1945, to feed the deported persons 
returning from the German camps. Unbelievable blunders 
made by state offi cials thwarted our efforts. Many Liberty 
Ships loaded with soybeans came to France, but people did 
not know how to process these products. In the end, they 
were fed to pigs.
 The attitude of CNRS: Dr. Berczeller met with all 
kinds of diffi culties in France after the Liberation. Ruined, 
unappreciated, poorly received, old and ill, he eventually 
lost his stability and was no longer able to conduct his very 
complex and delicate affairs and studies.
 He was hospitalized at Lariboisière Hospital (Hôpital 
Lariboisière), and then sent to various psychiatric hospitals.
 The CNRS played a serious role in Dr. Berczeller’s 
unfortunate demise, through its misunderstanding and the 

false information it disseminated. A whole book could be 
written about Dr. Berczeller’s misadventures in the French 
scientifi c community.
 The Quakers: In July 1940, we presented Dr. Berczeller 
to the Quaker Aid Service, which had a branch in Toulouse.
 With them, we were to study the importation of soyfoods 
(aliments au soja) for children, which were produced in 
America.
 Dr. Berczeller remained in contact with them, and the 
Quakers helped him a great deal. They sent for conclusive 
information from America that supported his position. 
They went to the Presidency of the Council (Présidence du 
Conseil) in France to ask for justice, but without success.
 At the Saint-Maurice Mental Home (Maison de Santé 
de Saint-Maurice): In 1952, Professor Veznar from Zurich 
was able to obtain a place for Berczeller in the Saint-
Maurice National Mental Home. The head doctor of this 
establishment, Professor H. Baruk, was very devoted to his 
care. But he could not halt the progression of an already very 
advanced heart disease. Dr. Berczeller died in Saint-Maurice 
on 14 November 1955.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. And by Martine Liguori, Walnut Creek, 
California. Continued. Address: Former student of the Ecole 
Polytechnique, Engineer of Roads and Bridges, retired 
(Ingénieur des Ponts et Chaussées, E.R.).

171. Arnould, Francis. 1960. La vie et l’oeuvre du Dr. 
Berczeller et le soja alimentaire [The life and works of Dr. 
Berczeller and soyfoods (Continued–Document part III)]. 
Revue d’Histoire de la Medecine Hebraique 13(4):153-68. 
Dec. [Fre]
• Summary: Continued from page 164.
 Dr. Berczeller’s character–Interest in his character: Dr. 
Berczeller was certainly very noteworthy, both intellectually 
and morally. His ambitious program for the scientifi c 
study of protein foods and the general food economy was 
a projection of this personality on the social reality of the 
whole world.
 He achieved success in this fi eld from a scientifi c and 
technical, as well as a practical perspective. Concerning the 
future, he was very forward-thinking and discerning. He 
acted as a sort of hero and prophet for today’s immense crisis 
of underfed and underdeveloped countries, while providing 
one of the scientifi c keys to solve it.
 We therefore feel that his life’s story and personality 
are of interest those who engage with these great modern 
questions.
 Curiosity: Dr. Berczeller’s knowledge was very broad, 
not only in fi elds related to his specialty, but also in many 
great human concerns such as history, politics and art. His 
curiosity was insatiable. He read a great deal, and very 
quickly. In addition to Hungarian, he spoke German, English 
and also French, but with some diffi culty.
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 His publications: We have a list of titles of articles and 
other documents published by Dr. Berczeller (around 280), 
but it would be too long to add to this article. As a sample, 
we will add a photo of the fi rst page of this list, indicating 
the titles of the scientifi c reviews in which these articles 
are located. Until around 1923, he conducted research in 
biochemistry, and more specifi cally on blood, proteins, 
colloids, the Wassermann reaction, cell sedimentation, 
oxidation phenomena, etc. Then, he devoted himself 
primarily to the topic of soybeans. However, he produced 
many other studies, inventions and invention projects that 
were not published.
 Biometrics: Dr. Berczeller was interested in broad 
scientifi c questions. As early as 1932, he foresaw the 
development of biometric methods, even though he was not 
a mathematician. He encouraged us down this path of study, 
which was still in its infancy.
 Furthermore, all of his research in agricultural and 
nutritional geography was guided by these general scientifi c 
ideas. It logically led to agricultural econometrics.
 The general organization of the sciences: The 
great disorder of the modern sciences was clear to Dr. 
Berczeller, and he worked towards possible solutions. He 
also studied documentation problems and documentology. 
He introduced us to Paul Otlet, president of the Brussels 
International Bibliography Institute (Institut International de 
Bibliographie de Bruxelles).
 In 1940, he was still saying that he would like to have 
the time and opportunity to write a book on these general 
concerns and the views he had formed on them.
 The great generality and scope of his thoughts seemed to 
us to be one of his most valuable characteristics. It was what 
led him to address and prevail over this immense problem of 
world nutrition.
 International business: As we have already mentioned, 
Dr. Berczeller was very interested in international business 
and international organizations. He explained his ideas on 
these topics to us in 1932, when he was in London. At that 
time, London was the center of worldwide trade and ties with 
the underdeveloped countries of Asia and Africa.
 Up until the end, he retained a strong faith in the 
possibilities of international organizations and the potential 
of an international perspective over that of individual states.
 Jewish origins: When Dr. Berczeller withdrew to 
Toulouse in June 1940, at the time of the Armistice, we 
learned that he was of Jewish origins, from a wealthy family 
of Jewish doctors and hospital benefactors from Budapest. 
Up until then, we had not been aware of this. In 1934, Dr. 
Berczeller had to separate from his wife, Mme. Selma 
Berczeller, who was a German Aryan and pro-Nazi.
 Berczeller never spoke of his Judaism. He seemed more 
drawn towards Protestantism. But we saw that, during the 
war period, he maintained a keen sense of his origins.
 In Great Britain: We met with Dr. Berczeller in London 

at the “Individuality Bookshop,” a small bookshop for 
British Conservative Party propaganda.
 Berczeller lived in London for a long time. He liked the 
British lifestyle, its institutions and its liberalism. In 1932, 
he was in contact with many members of the Conservative 
Party, which was considering a European food policy. To 
us, he seemed very close intellectually to the great Jews 
who did so much in the 19th and 20th centuries for the 
British Empire: Lord Beaconsfi eld (Benjamin Disraeli), 
Lord Reading (Rufus Isaacs), Sir Philip Sassoon, Sir Oswald 
[Alfred?] Mond, etc.
 He could also be compared to David Lublin, a Polish 
Jew who made his fortune in the United States and then, in 
1902, founded the International Institute of Agriculture in 
Rome with Italian King Victor-Emmanuel.
 His rights in Germany: In 1947, Dr. Berczeller told 
us that he held considerable patent rights for soybean-
processing processes in Germany. He estimated they were 
worth fi ve million pounds sterling. Hitler had completely 
dispossessed him of them. But after Hitler’s fall, it was 
possible for him to reclaim these rights in full as a Jew.
 He searched in Paris for lawyers to uphold these rights, 
but to no avail.
 Because he was single and without children, he wanted 
to donate his fortune to his project of an International 
Laboratory of Nutrition (Laboratoire International de 
Nutrition).
 We have no proof of this very considerable fact. His 
mental state was such that we are not sure of the statements 
he made, and we remain cautious about this. However, Dr. 
Berczeller always told us the truth when he was in good 
health. It is very possible that this assertion about his very 
large fortune was true.
 Collaborators and friends: Dr. Berczeller worked or 
communicated with a great number of people in various 
countries.
 We will provide a short list of some of them, but many 
of these people have passed away.
 We will also indicate the various institutions with which 
he worked. These institutions contain people who knew him.
 List of organizations and people with whom Dr. 
Berczeller was in contact:
 Budapest: University of Budapest (where he was a 
professor). Royal Hungarian Institute of Chemistry. Professor 
Alfred Savecker [Schwicker?]. Budapest experiment station 
of veterinarian physiology–Dr. Stephan Weiser.
 Vienna: Food Institute of Vienna–Victor F.A. Richter. 
Institute of Physiology–Pr. A. Durig and Dr. H. Wastl. 
Institute of Pharmacology: Prof. Wasicky, Dean: Ernest 
Kupelweiser [sic, Kupelwieser], Prof. Zederbauer, 
Dr. Hugo Glaser, Dr. Harnish, Dr. H. Prinz, Dr. Alfred 
Schneiker [Schwicker?], Frau Herta Spring–president 
of the Federal Austrian Women’s Associations (Bundes 
Oesterreichische Frauen vereine). Frau Olga Hess, director 
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of the Federal College for Economic Women’s Occupations 
(Bundeslehranstalt für wirtschaftlicher Frauenberufe). 
Dr. Leopold Mall, director of the Imperial Institute for the 
Welfare of Mothers and Infants (Reichsanstalt für Mutter 
und Saeuglingsfürsoge). P. Frankfurter, expert in baking.
 Prague: Prof. D. Stoklasa, Prof. Mayerhoffer, Skoda 
Works.
 British Empire: Royal Empire Society–Miss Eddie A. 
Hornibrook. John Freud, physiologist at University College, 
Cork, Ireland. Prof. I.R. Parsons, Prof. of Medical Research, 
McGill University Clinic, Montreal [Quebec], Canada.
 We have the solemn duty, made more pleasant by 
the sentiments of an old friendship, to contribute to the 
biography of this scholarly doctor and biochemist, and to 
attempt to revive his great, little-known fi gure. Through the 
goodwill of those with ties to the history of medicine, he can 
be given posthumous justice.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington. Address: Former student of the Ecole 
Polytechnique, Engineer of Roads and Bridges, retired 
(Ingénieur des Ponts et Chaussées, E.R.).

172. FAO. 1960. Report of the FAO Regional Seminar on 
Food Technology for Asia and the Far East. Rome, Italy: 
FAO. 39 p. Held 1-8 Aug. 1959 at Mysore, India. First 
published in mimeographed form as Expanded Technical 
Assistance Report No. 1159.
• Summary: Chapter 5 is titled “Protein-Rich Foods.” 
Address: FAO, Rome.

173. Patwardhan, Vinayak Narayan. 1960. Pulses and 
beans in human nutrition. New York, NY: UNICEF. Protein 
Advisory Group, WHO/FAO/UNICEF. Also published in 
American J. of Clinical Nutrition (1962) 11:12-30. *
Address: New York.

174. Food and Agricultural Organization of the United 
Nations. 1960. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 14:116.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Bulgaria: Harvested 
21,000 ha in 1948-1952, and 1,000 ha in 1957, 1958, and 
1959.
 Colombia: Harvested 8,000* ha in 1958, and 11,000* 
ha.
 Viet-Nam, South: Harvested 3,000 ha in 1957, 2,000 ha 
in 1958, and 4,000 ha in 1959.
 Name changes: Belgian Congo is changed to Congo 
(ex-Belgian) (production in villages). “Ethiopia and Eritrea, 
Fed. of Ethiopia” is changed to “Ethiopia” (Footnote states: 
“excludes Eritrea”). The 1967 issue of this Yearbook states 
that Ethiopia harvested 13,000 ha in 1948-1952, 10,000F ha 
in 1952-1956, and 10,000F ha in 1962, 1963, 1964, 1965, 

and 1966. The 1982 issue states that Ethiopia harvested 
6,000 ha in 1974-76, and 7,000 ha in 1980F, 1981, and 
1982F.
 “China Taiwan” is listed under Asia, and “China 
Mainland” is listed by itself outside of (below) Asia.

175. Fact sheet: Harry Willis Miller, M.D., F.A.C.S. (News 
release). 1961. n.p. 1 p. April. [1 ref]
• Summary: This one-page biographical sketch of Dr. Miller 
was released with the book China Doctor, by Raymond S. 
Moore, published this month by Harper & Brothers in New 
York. “Dr. Clarence Hall, Reader’s Digest, says: ‘Towering 
fi gure... Dr. Harry W. Miller... in the inspiring tradition of 
such all-time “greats” as Livingston, Judson and Paton [sic, 
Patton, General George]... restless creator of new traditions, 
a modern-day pioneer whose imaginative use of medicine 
has touched millions with the magic of new hope and 
health.”
 Concerning his work with soymilk and nutrition, this 
sketch states: “Proponent of preventive medicine, public 
health and nutrition as greatest challenge to America from 
world’s needy (Consultant to United Nations). Out of this 
grew his research and development of fi ber-free, potable 
soybean milk which is saving countless lives of infants and 
adults around the world (In Hong Kong more Miller soymilk 
sold than soda pop). Gives all royalties and fees back to 
research and building of hospitals (over $2,500,000). U.N. 
establishing overseas soymilk plants with Miller’s counsel in 
areas where there are few cows (Indonesia, etc.). Recipient 
of gold medals for research.”
 Note: The soymilk made in Hong Kong that sold better 
than soda pop was not made by Harry Miller; he never made 
commercial soymilk in Hong Kong. Rather, it was Vitasoy, 
made by K.S. Lo of Hong Kong Soya Bean Products Co. 
Ltd.–with little or no infl uence from Dr. Miller.

176. Huang, Po-Chao; Chen, C-H.; Tung, T-C. 1961. Studies 
of protein-rich foods for infants in Taiwan. II. Feeding 
experiments of soybean-cereal fl akes in infants. J. of the 
Formosan Medical Association 60(5):520-28. May 28. [9 ref. 
Eng; chi]
• Summary: “In the greater part of Chinese families, white 
rice has been used as the main food for weaning babies, 
as well as for adults. However rice protein was recently 
found to be limiting in lysine and threonine... The observed 
suboptimal growth rate of infants after weaning in Taiwan 
might be mainly due to inadequate protein intake. Since 
cow’s milk and other animal foods are rather expensive and 
also available to a limited degree, a kind of milk substitute 
was made in our laboratory. This milk substitute is fi berless, 
precooked soybean-cereal fl akes of varied composition.”
 “Of the preparations, fl ake No. 8, which consists of a 
large proportion of soybean extract together with rice and 
wheat fl our, gave the best results. The nitrogen retention was 
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30% of the intake and the approximate nitrogen absorption 
was 75%.”
 This study was supported by UNICEF and the 
National Research Council of the USA. Address: Dep. of 
Biochemistry and Dep. of Pediatrics, College of Medicine, 
National Taiwan Univ., Taipei, Taiwan.

177. Hashemite Kingdom of Jordan, Ministry of Agriculture, 
Department of Agricultural Research. 1961. Ninth annual 
report, 1960, of the Deir Alla Research Station. Amman, 
Jordan. 54 p. [Eng]
• Summary: Soybeans are discussed in three places in this 
annual report. Section III, titled “Industrial Crops,” (p. 26, 
27, and 34) describes work supervised by Y.A. Attiyeh, 
research offi cer. He begins by giving 5 reasons that research 
work on oilseeds is continuing. “(1) Jordan spends about 
1.5 million J.D. for buying vegetable oils and vegetable 
ghee... (3) By growing oilseeds locally, Jordan can save the 
valuable olive oil for export, thus providing the country with 
some foreign currency.” Linseed, saffl ower, castor beans, 
sunfl ower, and soybeans were tested. The best planting dates 
for soybeans were tested at Deir Alla.
 The section titled “Soybeans” (p. 34) states: “Because 
of the high feeding value of the soybeans and because of the 
plans to encourage more livestock in the Jordan Valley, in 
addition to the many other uses of the Soybeans in feeding 
poultry and human beings and in oil production; the Station 
has included in its programme the study of the possibility of 
growing soybeans in the Jordan Valley. It has introduced the 
variety Lee from the U.S.A.
 “A preliminary test for sowing dates was designed at 
Deir Alla on the arrival of the seeds. It started on the 18.2 
then sowing was done every month until 17.5. The seeds 
were sown in ridges spaced 70 cms apart and the seed holes 
15 cms within the ridge. 2.5 kgs were used per dunum [or 
dunam, a unit of land area used in and around Israel equal to 
1,000 square meters or about ¼ acre] in a randomised block 
design replicated four times.
 “It seems that the dates were not suitable for the 
variety used because, in spite of the good vegetative growth 
especially in the last two sowings the yield of grain was very 
poor in the fi rst sowing while the third and fourth sowings 
gave no seeds. The vegetative growth was good and the yield 
of about one tonne per dunum of green fodder was obtained. 
This fodder was found very palatable and cows liked it.
 “The results indicate that further detailed trials to study 
the varieties that might be suitable for our conditions, and 
the most suitable sowing dates in addition to the water 
requirements should be made.”
 Section IV, titled “Fodder and Forage” (p. 35), 
supervised by S.H. Dajani and F. Damati, states: “A series 
of comparative yield trials on sorghums was started in 
cooperation with F.A.O. [FAO]. The Station has also started 
to study the possibilities of introducing of maize, soybeans, 

and fodder legumes like vetches and cowpeas.”
 Section V, titled “Rotations” (p. 43), supervised by M.H. 
Salim (Director of the Station) and Z. Ghosheh, states: “The 
soil of the Jordan Valley is defi cient of humus because of 
the high temperature which helps to deteriorate any organic 
matter that might be added, and even with this case present, 
very little organic matter is actually added because of the 
lack of livestock on the farms. The Station has, therefore, in 
an effort to restore the fertility of the land, recommended the 
encouragement of rearing livestock on all the proposed units 
of the East Ghor Canal through encouraging the industrial 
crops (which give concentrated fodder as a by-product), and 
forage crops as berseem, cowpeas, alfalfa, soybeans, sudan 
grass and fodder sorghum (which all proved well under the 
Jordan Valley conditions, and give more income than the 
vegetables)...”
 On the last page of this report is an “Acknowledgement” 
dated May 1961, written by Mohammad H. Salim, Director 
of the Station at Deir Alla. Address: Deir Alla, Jordan.

178. Soybean Digest. 1961. UNICEF grant steps up research 
on soy products. May. p. 29. [1 ref]
• Summary: “Research work on soybean food products is 
now being accelerated under a grant-in-aid from UNICEF 
[United Nations International Children’s Emergency Fund] 
by the department of food science and technology at Cornell 
University...
 “The work is being concentrated along two principal 
lines. The department is conducting pilot-plant experiments 
on the production of soybean milk with the hope of 
improving its yield and nutritive value. And the second 
line of work is the production of tempeh, also on a pilot-
plant scale, in order to develop a suitable semi-commercial 
process.”

179. Roach, Howard L. 1961. People want more protein and 
oils. Soybean Digest. June. p. 8-9.
• Summary: “Business responsibilities for the Soybean 
Council of America have caused me to visit a total of 29 
countries located in South and North America, Asia, Africa, 
the Middle East and Europe since the fi rst of December 
1960. I shall endeavor to bring to you my impressions, 
verifi ed by business interests within each country, as well 
as my colleagues, as to the status of the oilseed crushing 
business within this group of nations. I was accompanied on 
part of my trip by an eminent American economist, Dr. Louis 
H. Bean, on other legs of the trip by Dr. J.L. Krider, vice 
president of the Soybean Council on loan to the Council by 
his own company, Central Soya Co., while on other portions 
of the trip I had as consultants various qualifi ed staff persons 
from the Soybean Council. I mention these facts in order to 
let you know the opinions expressed are not mine alone.
 “The newly found knowledge on nutrition, which is 
being widely disseminated and is beginning to reach all 
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people of the world, is creating an unsatisfi ed desire for more 
protein; in some areas protein from the animal kingdom, 
such as meat, poultry, eggs and dairy products, while in other 
areas, due to religious beliefs and/or economic conditions, 
the people demand and will be satisfi ed with protein from 
the vegetable kingdom, such as legume seeds properly 
processed. In either case, the chief source of protein is 
from the seeds of oil bearing materials and this, of course, 
means increased business for seed crushers. Knowledge of 
protein and the amino acids which, combined, make up the 
complex nitrogen compound we call protein, is teaching the 
people of the world the necessity of the proper combination 
of these amino acids and the necessity of applying them in 
proper amounts. Most persons here, I am sure, are familiar 
with the fact that the soybean contains all of the amino acids 
necessary to proper animal and human nutrition and is the 
only oilseed thus far discovered by science that has this 
unique characteristic.
 “Use Oilseed Meals: The complete amino acid content 
of protein from soybeans is enabling some nations to mix soy 
fl our with wheat fl our, supplementing the low lysine value of 
the protein found in wheat with the high lysine value of soy, 
and thereby producing a bread that is much more satisfying 
and nutritious. Two nations I have visited within the past 
6 months have enacted laws requiring the mixture of soy 
fl our with wheat fl our, for they are aware of the dangers and 
detrimental effect of low protein diets to their population, 
particularly children.
 “Experiments are going forward by United Nations 
International Children Emergency Fund, World Health 
Organization and other international organizations on the 
utilization of locally available oilseed meals, either alone or 
admixed with soy to fi ll the desire for more protein of high 
quality.
 “The populations of China, Japan and other oriental 
nations prepare dishes directly from the soybean and have 
acquired a taste for soy through the more than 3,000 years 
of their association with soybeans. The Soybean Council 
has recently established a test kitchen where taste panels 
evaluate soy dishes and dishes containing soy, for persons 
with both oriental and occidental backgrounds and are 
devising ways and means through research of making the 
high protein soybean delicious for all people. The personnel 
of the Council are also compiling an international cookbook 
of tested and approved recipes to be used by both the 
housewife and those responsible for group feeding, as a 
guide in the preparation of food containing soy products. 
When completed, sections of this volume will be published 
in English, Spanish, French, German, Arabic and other 
languages and will be made available to all people of the 
world through the international offi ces of the Soybean 
Council. This service will mean more business for oilseed 
crushers.
 “It is not the purpose of the Soybean Council to foster 

education on nutrition regarding soybeans alone, but rather 
to foster better nutrition for all, using soybeans where 
necessary. We know that we have a responsible part to play 
in the drama of the exploding population of the world, and 
proteins from all sources will be needed.
 “It is not the purpose of the Council to try to displace 
other fats and oils, but rather to encourage greater 
consumption where needed. We wish to see soy oil occupy 
its deserved place in the increasing demand for fats and oils 
in the diets of the people of the world.
 “Studies of available statistics show that as the standard 
of living of people in a nation rises, so does the demand for 
fats and oils for food, up to a certain saturation point. FAO 
reports show that the average dietary consumption of fats 
and oils in certain countries is as low as 9 pounds per person 
per year, while the inhabitants of other nations eat as much 
as 70 pounds per person per year. The edible fats and oils 
consumption in the United States has remained stable for a 
number of years at 45-46 pounds per person and we believe 
the saturation point has been reached. With some people 
there has been a slight decline in the past 2 years as publicity 
has been given through the press and other media about the 
relative value of saturated versus unsaturated fatty acids and 
their effect on the cholesterol content of the blood.
 “Standard Rising: I can report to you that, for the most 
part, the standard of living of the people of the world is 
being raised. This is evident by increased food supplies, 
greater business activity, new roads, new buildings and other 
indexes. This means that the consumption of fats and oils 
will increase faster than the population and there will be 
more work for the oilseed crushers of the world.
 “Some people want their fat as vanaspati, some as 
margarine, some as shortening, while some want fl uid oil 
and some want a combination of all. Regardless of how 
vegetable oils are processed, they must fi rst come from an 
oilseed grown by farmers. To supply this increased demand, 
agriculture and the oilseed crushing industry must work 
together. It is on this principle of working together that the 
Soybean Council of America has been organized. Farmers, 
crushers, handlers and all responsible for the production and 
distribution of the soybean and soybean products are united 
together to tell the people of the world how soybeans, either 
as protein and/or fats and oils can supplement their existing 
diets and make their lives more useful and enjoyable.
 “As the Council goes forward around the world, on an 
educational program to improve the nutrition of all people, 
we in the USA are being backed by our own Department 
of Agriculture. This year of 1961, incentives and programs 
have been devised to increase the production of soybeans 
on the farms of the United States. We solicit the cooperation 
of this Congress to help the Council in this project, which 
is aimed at more and better food for all people. We are 
looking forward to a record-breaking crop of soybeans to be 
harvested this fall. Crushers everywhere have much to gain 
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and nothing to lose.
 “In conclusion, let me say that the demand for more 
protein by the peoples of the world is urgent, the possibilities 
for increased consumption of fats and oils is tremendous, 
and the opportunities for seed crushers to meet these two 
challenges is greater than the industry has ever experienced 
to date.”
 A photo shows Mr. Howard Roach and Dr. J.L. Krider, 
vice president of the Soybean Council of America, with 
Prime Minister David Ben-Gurion of Israel during a visit to 
the latter’s home. Address: President, Soybean Council of 
America. He is from Plainfi eld, Iowa.

180. Soybean Digest. 1961. Soybeans and the nutrition of 
India. June. p. 32-34.
• Summary: “According to Dr. P.V. Suhhatme, director, 
division of statistics, Food and Agriculture Organization of 
the United Nations, about two-thirds of India’s population is 
malnourished. According to the 1959 U.N. Statistical Year 
Book, India was the worst fed nation of the 40 that supplied 
statistics.”
 Four tables show different aspects of Indian diets. There 
is a shortage of milk in the Indian diet; milk is considered 
a nearly perfect food. One of the newer foods developed is 
Indian Multi-Purpose Food (MPF) which consists of 75% 
specially processed groundnut fl our and 25% Bengal gram 
fl our, fortifi ed with essential vitamins and minerals. It was 
developed at the CFTRI along the lines of American Multi-
Purpose Food, which is based on defatted soy fl our. “Indian 
MPF is a low-cost supplement to the poor-man’s diet.”
 “The greatest handicap toward greater consumption 
of soybean products in India is their lack of availability. 
Soybean production in India is negligible.”
 “India’s third 5-year plan just drawn up envisages an 
increase in vegetable oil consumption from 0.36 ounces 
to 0.47 ounces daily [per person]. This would mean an 
increased annual requirement of over 500,000 tons of 
vegetable oils for edible purposes alone, assuming that the 
Indian population will total 490 million by the end of the 
third plan.”
 “India has made its fi rst purchase of U.S. soybean 
oil–3,000 metric tons of crude degummed soybean oil 
under P.L. 480 from North American Continental Co. in late 
March. The purchase was the culmination of several years’ 
negotiations by the Soybean Council in cooperation with the 
U.S. Department of Agriculture. First shipment was made 
Apr. 12 and consigned to 22 vanaspati manufacturers in 
India.” Address: India Offi ce, Soybean Council of America.

181. Dajani, Shehadeh H. 1961. Investigations of forage 
and fodder production in the Jordan Valley, 1955-1958. 
Hashemite Kingdom of Jordan, Ministry of Agriculture, 
Department of Agricultural Research, Research Bulletin No. 
2. 21 p. July. [Eng]

• Summary: The Introduction begins: “It is a well-known 
fact that good forage, green or preserved, is the foundation 
of effi cient livestock production. The need for more forage 
in Jordan in both the irrigated and rainfed areas has been 
emphasized by the past three years drought as an urgent 
matter for all concerned.”
 Table 1, titled “Strains of grasses and legumes tested at 
Deir Alla, 1956-1958” (p. 6-9) contains a one-line entry on 
page 9 for “Soja max (Soya beans).” Height attained: 45 cm. 
Green weight of 1 square meter: 1.20 kg. Grade: Promising.
 The Forward (by Salim Nashef, Director of Research) 
begins: “This Research Bulletin is adapted from a paper 
presented to the Agricultural Research Seminar composed 
of the agricultural Research and technical personnel of the 
Ministry of Agriculture and the agricultural advisors of the 
United States Operations Mission to Jordan and experts of 
the Food and Agriculture Organization of the United Nations 
[FAO]. The information presented in this bulletin is based 
on original research work conducted by the author at Deir 
Alla...” Address: Forage Crops Research Offi cer, Deir Alla 
Agricultural Research Station, Ministry of Agriculture, 
Jordan.

182. Nicholls, Lucius. 1961. Tropical nutrition and dietetics. 
4th ed. Revised by H.M. Sinclair and D.B. Jelliffe. London: 
Baillière, Tindall and Cox. xii + 457 p. July. Illust. Index. 24 
cm. [100+* ref]
• Summary: Preface to the fourth edition: Nutritional science 
has advanced at an accelerating rate since the last edition. 
The section on protein malnutrition in infants has had to be 
rewritten; it is “now the most immediately practical problem 
of tropical countries.” “The advance of nutritional science 
emphasizes the urgent need to carry it into the fi eld through 
public health measures and especially health education.”
 “Now problems of even greater magnitude are created 
by the growth of population. The world’s population of 
2,800 million [2.8 billion] is expanding at a rate that will 
double by the end of the century... The problem of an 
increasing population in a world where already two-thirds 
of the population is underfed is the greatest challenge facing 
mankind today” (Oxford, Jan. 1961).
 Contents of Chapter II, “Proteins:” Introduction. 
Chemical nature of the proteins (hydrolysis of starches 
and proteins compared, classifi cation of the amino-acids). 
Building the proteins. The proportion of amino-acids 
present in various proteins. Nutritive value of proteins: 
Complete proteins (including glicinin [sic, glycinin] of soya 
bean), partially incomplete, incomplete proteins (zein of 
maize and gelatin). Theoretical protein requirements for 
maintenance and growth (Biological value, Net utilization). 
Limiting amino-acids giving a relative chemical score. 
Supplementing. Theoretical protein requirement during 
pregnancy and lactation. The effect of cooking on proteins. 
Specifi c dynamic action of proteins. The amount of protein 
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in diets (high, low, vegetarian, true vegetarianism [avoids all 
foods of animal origin], lacto-vegetarians).
 The contents of the section on “Pulses” (p. 227-43) is 
very similar to that in the 1951 edition:
 A table from FAO (p. 260) shows that six oilseeds 
supply almost all of the world’s vegetable oil: Soya bean 
37.0%. Cottonseed 22.3%. Groundnut 20.2%. Rapeseed 
9.8%. Sesame 2.7%. Sunfl ower 2.5%. The next section (p. 
260-64) is “Palm nuts and oils.”
 Table 53 (p. 396-97) gives the botanical name and 
composition of cereals and bread. Table 54 (p. 398-99) gives 
the botanical name and composition of pulses, incl. soya 
bean, soya bean curd [tofu], soya bean milk, carob bean, Goa 
bean, tepary bean
 Note: The title C.M.G. (Companion of St. Michael 
and St. George) is an honor conferred upon those 
for distinguished service in the British colonies or 
commonwealth. Address: C.M.G., B.A. (Cantab.), M.D., 
B.C. Late Director of Bacteriological and Pasteur Institutes, 
and Director of Div. of Nutrition, Ceylon; Lecturer in 
Nutrition, Ceylon Univ.; Late Lecturer on Tropical Medicine, 
Ceylon Medical College; Nutrition Adviser to Commissioner 
General, South East Asia.

183. Roach, Howard L. 1961. Soybean Council of America–
promotional progress. Soybean Digest. Sept. p. 61-64.
• Summary: This long report, presented at ASA’s 41st annual 
meeting, begins as follows: Promotional progress is just a 
high-sounding term to describe what the soybean Council is 
doing and how it is being done. It would be well, therefore, 
to defi ne our objectives in broad terms. The Soybean 
Council is embarked on an ‘educational program to teach 
better nutrition and diets to the people of the world and, 
how soybean products can be of assistance in this effort.’ 
Responsibility has been given the Council to carry forward 
this teaching to 41 countries located on all of the continents. 
The Council has responded in 21 countries thus far, with 
active offi ces located in 14 countries. The population of these 
41 countries exceeds 1 billion persons.
 “The question naturally follows, ‘What does the Council 
have to offer?’ The answer is, ‘Soybean products–a superior 
vegetable protein and a wholesome, palatable vegetable oil.’ 
The Council is not alone in this effort to improve the diet 
and satisfy hungry people. Other commodity groups such as 
Great Plains Wheat Market Development Association, U.S. 
Rice Export Development Association, Millers National 
Federation, U.S. Feed Grains Council, Dairy Society 
International, National Renderers Association, Institute of 
American Poultry Industries and many others also have 
the same objectives as the Council. The Council works and 
cooperates closely with many of these organizations.
 “It should be pointed out that consumers are not 
interested in soybeans but are interested in products made 
from soybeans and, therefore, the Council does not spend 

time cultivating the desire for soybeans as soybeans, but 
rather devotes its efforts to the promotion of soy products. 
It makes no difference to the Council where the processing 
takes place. We, of course, would like to see the processing 
done in the United States, but we realize, and our processors 
realize, that others also want to perform this task. The most 
effi cient processor will watch his business grow while the 
less effi cient processor will have a struggle to survive.
 “Within the past 9 months, your president has visited 25 
countries located in South America, Asia, the Middle East, 
Africa and Europe. Everywhere we have heard the call, as 
Paul and Luke were called 1,900 years ago, and as recited in 
Acts 16:9, ‘And a vision appeared to Paul in the night; there 
stood a man of Macedonia, and prayed him, saying, “Come 
over into Macedonia and help us.”’
 “Peoria Conference [in Illinois]: Every good thing 
should start at home and, therefore, the Council has spent 
much time and effort on programs here in the United States. 
Through our director of nutrition, Dr. James W. Hayward, a 
conference will be held in September when many scientists 
and others will for 3 days consider ‘Soybean Products for 
Protein in Human Foods.’ Two weeks ago the entire soy 
protein committee of the Council met with the Food for 
Peace offi cials in Washington [DC] and presented ways 
and means that soy products could be of assistance in this 
program. Preparation and planning for these important 
conferences takes much time and effort here at home. 
Communicating the telling of what the Council is doing, 
checking with authorities to see if proper statements are 
being made and all of the efforts of communication, writing 
statements and speeches, letter writing, telephone, cable and 
other methods of communication take a large part of the 
efforts of our domestic staff.
 “Our methods of promotion overseas are undertaken 
in the following manner: Realizing that there are long-
established food customs, religious taboos, climate, and 
many other factors too numerous to mention, we are forced 
to generalize on methods of education used by the Council 
in different countries. Following are some of the general 
policies and methods used to tell the soybean story:
 “1. Survey the market situation in each country, and 
determine the role which U.S. soy products can profi tably 
play in the life of that country.
 “2. Establish an offi ce that gives the impression of an 
on-going business organization that will be permanent. 
This means a suite of offi ces in a good business district, 
equipped in good taste according to the business customs 
of the country. We have learned that our overseas friends do 
not want to do business with companies and organizations 
that are here today and gone tomorrow. Our friends overseas 
are in business for keeps and expect us to feel and act in 
like manner. The Council does not emphasize price of our 
products but rather, dependability of supply from U.S. 
sources. Many nations have now learned that in order to stay 
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in business, dependability of supply is far more important 
than price. They demand an assurance of supply. Our 
offi ce, our staff and all our actions must carry forward the 
impression of dependability.
 “3. Employ a national of the country where the offi ce 
is located as director for the Council and charge him with 
the responsibility of telling the story of soybean products to 
those who make or infl uence decisions within his country. 
The Council has a comprehensive training program for all 
employees. The director is made responsible for employing 
other members of his staff. To tell the story effectively, 
the director must have a good personality, be able to meet 
persons important in business and government, know English 
and other languages, and must have executive ability to hire, 
organize and supervise his own staff as well as organize 
seminars, fairs and other information media the Council may 
see fi t to employ.
 “4. Obtain cooperation from local organizations such 
as fats and oils associations, vanaspati associations, mixed 
feed manufacturers associations, livestock syndicates, 
universities, particularly the departments of nutrition, both 
animal and human, extension services, school authorities, 
international organizations such as UNICEF, WHO, FAO, 
all to serve as advisors and cooperators with and for 
the Council. The Council works closely with other U.S. 
government agencies such as International Cooperative 
Administration, U.S. Information Service, U.S. Operations 
Missions and others. In many cases these organizations 
contribute money, time and services to assist the Council in 
achieving our objectives... telling the story of soy products to 
the people of the country.
 “5. The Council exhibits at national and international 
trade fairs, exhibits and bazaars to place the story of soybean 
products before the people.
 “6. The Council organizes symposiums and schools and 
supplies, either from the United States or other countries, 
internationally known nutritionists and technicians to deliver 
papers on specifi c subjects. After the close of the meetings 
we encourage these persons, representing the Council, to 
meet with local business interests.
 “7. We furnish technicians and advisors as consultants 
that have particular knowledge in:
 “(a)–Livestock nutrition.
 “(b)–Fats and oils technology.
 “(c)–Human nutrition.
 “(d)–General engineering knowledge on shipping, 
feed handling, storage of both oil and meal and product 
packaging.
 “8. We establish liaison with individuals and companies 
wishing to procure knowledge of U.S. merchandising 
methods.
 “9. Give to local press as well as U.S. Information 
Service information on use of soybean products.
 “10. Bring to the United States persons selected by local 

business interests, after counsel by our local director and 
the agricultural attache of the American embassy, to view 
agricultural production of food in the United States and to 
visit the U.S. soybean processing industry. We also afford 
opportunities for our guests to observe U.S. merchandising 
methods.
 “11. Sponsor magazines and publications. One example, 
Nutrition, fi rst published in Spain and now used in all 
Spanish speaking countries.
 A large table (p. 62), titled “Dietary levels of various 
countries,” has the following 8 columns: (1) Country name. 
(2) Population. (3) Calories per day [per capita]. (4-7) 
Protein per day [per capita] (grams) from animal, pulse, other 
and total. Fat per day [per capita] (grams). The countries are 
ranked from top to bottom in descending order of calories 
per day.
 A caption below the graph states: “* Denotes SBC offi ce 
and/or suboffi ce. Soybean Council offi ces are in 21 countries 
with 892,900,000 population. Peru offi ce: Chile, Colombia, 
Ecuador, Peru, Venezuela; Denmark offi ce: Denmark, 
Norway, Sweden; Netherlands offi ce: Belgium, Netherlands. 
$ Dollar markets.–P.L. 480 markets, all or part.”
 A portrait photo shows Howard L. Roach. Address: 
President, Soybean Council of America. He is from 
Plainfi eld, Iowa.

184. Altschul, Aaron M. 1961. The soybean as a source 
of protein for animals and man. Bulletin of the Research 
Council of Israel. Section C. Technology 9C(3):152-54. 
Symposia on Soybean Proteins and Technology of Edible 
Oils.
• Summary: Contents: Introduction. Soybean meal as a 
protein supplement for poultry feed. Soybean meal and 
human nutrition. Concluding remarks.
 “Soybean is popularly called an oilseed, but it could 
just as easily be called a protein seed. Historically the major 
value to the human race of the soybean has been as a protein 
seed. The Chinese and other orientals have survived for 
centuries where there was little of other sources of protein, 
particularly animal protein, because of the way that they used 
the soybean. They isolated the protein from the soybean by 
fi rst grinding the beans with water into a so-called ‘milk’. 
Then they precipitated the protein from this ‘milk’ by heat 
and by addition of sea salt, and made from this precipitate 
cheeses [tofu] and other fermented products as well as other 
suitable food products. This served as their major protein 
supplement to the proteins in the cereal grain.
 “The soybean contains approximately 18 percent oil and 
35 percent protein. When the oil is removed, there remains 
a meal that contains from 46 to over 50 percent protein 
depending upon the amount of hulls that are removed. 
Hence, the soybean contains a large percentage of protein to 
begin with and this percentage is increased when the oil is 
removed.
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 “Not only is the soybean a good source of large 
quantities of protein, but the protein of the soybean contains 
most of the amino acids that the human being requires in 
good supply. The proteins of the cereal grain, which are 
a major source of proteins to people who obtain most of 
their energy from carbohydrates are defi cient in lysine in 
particular. The soybean is particularly rich in lysine and 
therefore supplements the proteins of the cereal grain both 
in amount and in quality so that the mixture of the two has 
good nutritive value. The advantage of legumes in general as 
a source of protein is their high lysine content.
 “Soybean meal is defi cient in another amino acid, 
methionine, and in certain diets addition of other sources 
of methionine improves the performance of food mixtures 
containing large amounts of soybean meal.”
 Soybean meal is used mainly as a protein supplement for 
poultry. In both Israel and the USA the poultry industry and 
the soybean industry grew up together. It is very important 
to heat soybean meal in exactly the right way with just the 
right amount of heat. Proper heating destroys materials 
that interfere with growth, such as trypsin inhibitors, 
hemagglutinins, and others. However overheating decreases 
the protein quality.
 “Concluding remarks: The soybean has brought to Israel 
a great new source of oil and protein. It has brought about a 
remarkable development of the oil processing industry, its 
modernization and its expansion. The soybean has brought 
large quantities of good oil to Israel to be used domestically 
and as an export material, and it has made possible the large 
scale poultry industry. Actually the introduction of the soy-
bean into Israel as a major food item may be considered a 
historic development from the point of view of Israel’s food 
economy.
 “But the introduction of the soybean into Israel creates 
a potential for new sources of food which will depend on 
higher technological advancement and more sophistication 
both in protein manufacture and in protein use. This indeed 
is a challenge to the science and industry of this country.” 
Address: F.A.O. Advisor.

185. Food and Agricultural Organization of the United 
Nations. 1961. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 15:116.
• Summary: Name changes: “Korea, South” is changed to 
“Korea, Republic of.” “Congo (ex-Belgian)” is changed to 
“Congo (Leopoldville).”

186. Kernick, M.D. 1961. Seed production of oil crops. In: 
FAO Agricultural Studies, No. 55. See p. 345-72. Chap. 14. 
[89 ref]*
• Summary: This monograph on seeds gives details on 
soybeans and other oilseed crops, including climate, soil, 
plant pollination, cultivation practices, plant nutrition, 
irrigation, diseases, and pests.

187. National Academy of Sciences, National Research 
Council, Publication. 1961. Progress in meeting protein 
needs of infants and preschool children: Proceedings of an 
international conference held in Washington, D.C., August 
21-24, 1960 under the auspices of The Committee on Protein 
Malnutrition, Food and Nutrition Board, and The Nutrition 
Study Section, National Institutes of Health. No. 843. 570 p. 
Reviewed by Soybean Digest, Nov. 1961, p. 23.
• Summary: The National Academy of Sciences was 
established in 1863, the National Research Council in 1916, 
and the Food and Nutrition Board in 1940.
 In Aug. 1960, 33 researchers from 18 foreign countries 
joined with 42 researchers from the USA in a 4-day 
conference to review the results of a worldwide research 
program for the development of protein products suitable 
for infants and children from indigenous resources such 
as soybeans, cottonseed, peanuts, and similar products in 
countries where protein defi ciency is most prevalent. This 
research program has been conducted by the Committee on 
Protein Malnutrition with funds provided by the Rockefeller 
Foundation in cooperation with UNICEF, FAO, and WHO. 
The researchers also met to survey the areas of greatest need 
for further research, and to evaluate the status of knowledge 
in protein nutrition.
 The 45 research reports in this volume constitute a 
comprehensive summary of the status of protein nutrition 
around the world and the technological problems involved 
in the development of economical protein foods. The papers 
are divided into the following groups: Central and South 
America (7 papers). Africa and the Middle East (10). India 
and the Far East (10). Relevant research in the United States 
(6). Experimental protein malnutrition in animals (4). Basic 
principles of protein and amino acid evaluation and potential 
protein resources (10). Protein problems around the world 
(3). Summary of the conference. Nomenclature guide to 
plant products cited.
 Autret (p. 537) stated “the No. 1 problem for F.A.O. and 
for national agricultural departments is the production of 
protein foods of good quality.”
 Soy is mentioned on many pages of this book: 1, 4-6, 
10, 143-155, 166, 260, 261, 281, 283, 284, 285, 288, 509.
 Africa is mentioned on 13 pages in this book: 89. 101, 
102, 105, 110, 143, 177, 178, 227, 288, 539, 545, 559, and 
566. Address: Washington, DC.

188. Sakurai, Yoshito; Nakano, Masahiro. 1961. Production 
of high-protein food from fermented soybean products. 
National Academy of Sciences, National Research Council, 
Publication No. 843. p. 251-55. Progress in Meeting Protein 
Needs of Infants and Preschool Children. [1 ref]
• Summary: A summary of a detailed report prepared 
for UNICEF. To improve the keeping properties of natto 
and broaden its potential uses, dry powdered natto was 
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developed. The fermentation time was reduced to 6-8 hours 
so that the product would be more suitable for general 
consumption as a food. After fermentation the beans are 
spread out on metal trays for drying at low temperatures. 
either in vacuum or aeration, until the moisture content 
is less that 5%; then the beans are milled. Address: 1. 
Director, Food Research Inst., Ministry of Agriculture & 
Forestry, 2 Hamazono-cho, Kotoku, Tokyo, Japan; 2. Head, 
Fermentation Div., Food Research Inst., Fukagawa P.O., 
Tokyo.

189. Milner, Max. 1962. Food technology in the U.N. 
protein-rich food programs. Paper presented at the 22nd 
Annual Meeting of the Institute of Food Technologists, 
Miami Beach, Florida. Held 11 June 1962. *
• Summary: Mimeographed lecture in the fi les of the Meals 
for Millions Foundation, Los Angeles, California. Address: 
UNICEF.

190. USDA Northern Regional Research Laboratory. ed. 
1962. Proceedings of Conference on Soybean Products for 
Protein in Human Foods. Peoria, Illinois. iii + 242 p. Held 
13-15 Sept. 1961 at Northern Regional Research Laboratory, 
Peoria, Illinois. No index. 26 cm.
• Summary:  The earliest conference on this subject in the 
USA. A very important document, with many excellent 
articles by experts in their fi elds worldwide.
 Contents: Introductory remarks. Session I: Nutritional 
defi ciency problems in developing areas of the world. II: 
World marketing of soybeans and soybean products. III: 
Research and development on soybean foods. IV: Nutritional 
and biological studies. V: Processing and feeding value of 
fl uid and dry soy milks. VI: Problems involved in increasing 
world-wide use of soybean products as foods–panel 
discussion. VII: Committee on quality and processing guide 
for edible soy fl our and grits. VIII: Summary of conference. 
List of attendance. Most of the 106 attendees are PhDs or 
leaders in agriculture, business, government, or scientifi c 
research. The complete list follows:
 Altschul, A.M. Southern Utilization Research and 
Development Division, ARS, USDA, New Orleans, 
Louisiana
 Anderson, D.W., Jr. The Borden Company, 350 Madison 
Avenue, New York 17, New York
 Andrews, J.S. General Mills, Inc., 9200 Wayzata 
Boulevard, Minneapolis 26, Minnesota
 Anson, M.L. Consultant, 100 Eaton Square, London, 
S.W. 1, England
 Bailey, E.M. A.E. Staley Manufacturing Company, 
Decatur, Illinois
 Barnes, R.H. Cornell University, Ithaca, New York
 Bean, L.H. Food for Peace, The White House, 
Washington, D. C.
 Biddle, C.B. Biddle Farms, Remington, Indiana

 Bitting, H.W. Agricultural Research Service, USDA, 
Washington 25, D. C.
 Booth, A.N. Western Utilization Research and 
Development Division, ARS, USDA, Albany, California
 Bowen, H.B. Spencer Kellogg and Sons, Inc., Decatur, 
Illinois
 Brubaker, E.J. The Borden Company, 350 Madison 
Avenue, New York 17, New York
 Buelens, Emil Central Soya Company, Inc., 1825 North 
Laramie, Chicago, Illinois
 Cartter, J.L. Regional Soybean Laboratory, USDA, 
Urbana, Illinois
 Circle, S. J. Central Soya Company, Inc., 1825 North 
Laramie, Chicago 39, Illinois
 Clayton, R. A. General Mills, Inc., 9200 Wayzata 
Boulevard, Minneapolis 26, Minnesota
 Cowan, J. C. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Cox, W. B. Honeymead Products Co., Box 50, Mankato, 
Minnesota
 Cravens, W. W. Central Soya Company, Inc., 1825 North 
Laramie, Chicago 39, Illinois
 Darby, W. J. Vanderbilt University, Nashville 5, 
Tennessee
 Dimler, R. J. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Diser, G. M. Archer-Daniels-Midland Company, 3100 
38th Avenue South, Minneapolis 40, Minnesota
 Eichenberger, W. R. A. E. Staley Manufacturing 
Company, Decatur, Illinois
 Eldridge, A. C. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Eversole, Russell Cargill, Inc., 200 Grain Exchange, 
Minneapolis, Minnesota
 Fischer, R. W. Soybean Council of America, Inc., 
Waterloo, Iowa
 Fomon, S. J. University of Iowa Medical School, Iowa 
City, Iowa
 Frampton, V. L. Southern Utilization Research and 
Development Division, ARS, USDA, New Orleans, 
Louisiana
 Griffi n, E. L., Jr. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Groves, M. L. Eastern Utilization Research and 
Development Division, ARS, USDA, Philadelphia, 
Pennsylvania
 Gyorgy, Paul Philadelphia General Hospital, Pediatrics 
Department, Philadelphia 4, Pennsylvania
 Hackler, L. R. New York State AES, Cornell University, 
Geneva, New York
 Hafner, F. H. General Mills, Inc., 9200 Wayzata 
Boulevard, Minneapolis 26, Minnesota
 Hand, D. B. New York State AES, Cornell University, 
Geneva, New York
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 Hayashi, Shizuka Japanese American Soybean Institute, 
Nikkatsu International Building, Room 410, No. 1, 1-Chomo 
Yurakucho, Chiyoda-Ku, Tokyo, Japan
 Hayward, J. W. Soybean Council of America, 304 Baker 
Building, Minneapolis 4, Minnesota
 Heidinger, H. C. Archer-Daniels-Midland Co., 
Minneapolis 40, Minnesota
 Hesseltine, C. W. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Hilbert, G. E. Foreign Research and Technical Programs, 
ARS, USDA, Washington 25, D.C.
 Hildebrand, F. C. General Mills, Inc., 9200 Wayzata 
Boulevard, Minneapolis 26, Minnesota
 Horan, F. E. Archer-Daniels-Midland Company, 
Minneapolis 40, Minnesota
 Hougen, V. H. Foreign Marketing Branch, FAS [Foreign 
Agricultural Service], USDA, Washington 25, D. C.
 Houghtlin, R. G. National Soybean Processors 
Association, 3818 Board of Trade Building, Chicago 4, 
Illinois
 Hoover, S. R. Utilization Research and Development, 
ARS, USDA, Washington 25, D. C.
 Hubbard, J. E. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Huge, W. E. Central Soya Company, Inc., 300 Fort 
Wayne Bank Building, Fort Wayne 2, Indiana
 Jackson, R. W. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Johnson, D. W. Central Soya Company, Inc., 1825 North 
Laramie, Chicago 39, Illinois
 Judd, R. W. National Soybean Crop Improvement 
Council, 3818 Board of Trade Building, Chicago 4, Illinois
 Kemmerer, K. S. Mead Johnson Research Center, 
Evansville 21, Indiana
 Kirk, Dorsey Oilseeds and Peanut RMA Committee, 
Oblong, Illinois
 Kirk, L. D. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Krober, O. A. Regional Soybean Laboratory, ARS, 
USDA, Urbana, Illinois
 Lemancik, J. F. Central Soya Company, Inc., 1825 North 
Laramie, Chicago 39, Illinois
 Lighter, Willard Central Soya Company, Inc., 1825 
North Laramie, Chicago 39, Illinois
 Maclay, W. D. Utilization Research and Development, 
ARS, USDA, Washington 25, D. C.
 Maddy, K. H. Monsanto Chemical Co., St. Louis, 
Missouri
 Matchett, J. R. Utilization Research and Development, 
ARS, USDA, Washington 25, D. C.
 Mattil, K. F. Swift and Company, Union Stock Yards, 
Chicago 9, Illinois
 McGinnis, James Washington State University, Pullman, 
Washington

 McKinney, L. L. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 McVay, M. D. Cargill, Inc., 200 Grain Exchange, 
Minneapolis 15, Minnesota
 Melina, F. R. Catholic Relief Services, 451 Madison 
Avenue, New York 22, New York
 Melnychyn, Paul Fruit and Vegetable Laboratory, ARS, 
USDA, Pasadena, California
 Meyer, E. W. Central Soya Company, Inc., 1825 North 
Laramie, Chicago 39, Illinois
 Miller, D. L. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Miller, H. W. International Nutrition Research 
Foundation, 11503 Pierce Boulevard, Arlington, California
 Milner, Max United Nations Children’s Fund, United 
Nations, New York
 Mustakas, G. C. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Ogilvy, W. S. Mead Johnson Research Center, 
Evansville 21, Indiana
 Oldham, Helen G. Human Nutrition Research Division, 
ARS, USDA, Washington 25, D. C.
 Pellett, Kent The Soybean Digest, Hudson, Iowa
 Pence, J. W. Western Utilization Research and 
Development Division, ARS, USDA, Albany, California
 Post, N. J. Food for Peace, 224 Executive Offi ce 
Building, Washington 25, D. C.
 Rackis, J. J. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Rhodes, E. E. A. E. Staley Manufacturing Company, 
Decatur, Illinois
 Rist, C. E. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Roach, H. L. Soybean Council of America, Inc., 408 
Marsh Place Building, Waterloo, Iowa
 Rolvaag, K. F. Lieutenant Governor, State of Minnesota, 
St. Paul, Minnesota
 Sabin, D. R. Food Conservation Division, United 
Nations Children’s Fund, United Nations, New York
 Salisbury, G. W. University of Illinois, Urbana, Illinois
 Sarett, H. P. Mead Johnson Research Center, Evansville 
21, Indiana
 Schaefer, W. C. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois.
 Scheiter, E. K. A.E. Staley Manufacturing Company, 
Decatur, Illinois
 Sebrell, W. H., Jr. Columbia University, Institute of 
Nutrition Sciences, 562 West 168th Street, New York 32, 
New York
 Sellner, J. J. Archer-Daniels-Midland Company, 700 
Investors Building, Minneapolis, Minnesota
 Senti, F. R. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Sherman, Norman State of Minnesota, St. Paul, 
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Minnesota
 Sikes, W. W. Fats and Oils Division, FAS, USDA, 
Washington 25, D. C.
 Smith, A. K. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Steinkraus, K. H. New York State AES, Cornell 
University, Geneva, New York
 Stewart, George F. University of California, College of 
Agriculture, Davis, California
 Strayer, G. M. American Soybean Association, Hudson, 
Iowa
 Tawa, Andre
 Soybean Council of America, U.A.R., 8 Dr Abdel 
Hamid Said Street, Cairo, Egypt
 Teeter, H. M. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Tjossem, W. E. Ralston Purina Company, St. Louis 2, 
Missouri
 Trotter, W. K. Northern Utilization Research and 
Development Division, ERS [USDA’s Economic Research 
Service], USDA, Peoria, Illinois
 Van Buren, J. P. New York State AES, Cornell 
University, Geneva, New York
 van Veen, A. G. Food and Agriculture Organization of 
the United Nations, Viale delle Terme di Caracalla, Rome, 
Italy
 Walker, Alan D. Spillers Limited, Station Road, 
Cambridge, England
 Wall, J. S. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Wilcke, H. L. Ralston Purina Company, St. Louis 2, 
Missouri
 Witham, W. C. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Wolf, W. J. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Wolff, I. A. Northern Utilization Research and 
Development Division, ARS, USDA, Peoria, Illinois
 Woods, L.C. A.E. Staley Manufacturing Company, 
Decatur, Illinois. Address: Northern Regional Research Lab., 
Peoria, Illinois.

191. Patwardhan, V.N. 1962. Pulses and beans in human 
nutrition. American J. of Clinical Nutrition 11(1):12-30. July. 
[66 ref]
• Summary: An excellent review of legumes in human 
nutrition. Address: World Health Org., Geneva, Switzerland; 
Previously, Nutrition Research Lab., Indian Council of 
Medical Research, Hyderabad (Deccan), India.

192. Teply, L.J.; György, Paul. 1962. Vegetable proteins in 
infant feeding. J. of Pediatrics 61(6):925-33. Dec. [38 ref]
• Summary: “Vegetable proteins in infant feeding may 
be considered in three main aspects: (1) As substitutes 

for milk to provide the protein in the diet of infants. (2) 
As ‘transitional’ foods to supplement breast milk during 
the period of weaning. (3) In a mixed diet after weaning.” 
Address: Chief, Applied Nutrition, UNICEF, United Nations, 
New York.

193. Nagata, Tadao. 1962. Report to the government of 
Yugoslavia on improvement of soybean cultivation. FAO 
Expanded Technical Assistance Program, Report No. 1465. 
22 p. [Eng]
• Summary: The author served FAO in Yugoslavia for 
4 months, from July to Nov. 1961. He travelled in most 
of the soybean growing areas of Yugoslavia, and visited 
many institutes and experiment farms, several faculties of 
agriculture and many farms.
 Contents: 1. Introduction. 2. Historical review. 3. 
Climatic and soil conditions. 4. Present Aspect: Cropping 
systems, varieties and breeding, soil management, fertilizer 
and nitrogen bacteria, rate and time of sowing, cultivation 
and weed control, disease and insect damage, drought 
and hail damage, harvesting and yield, interplanting, 
cultivation for fodder, cultivation after wheat. 5. Future 
Prospects: Cultural practice (cropping system, varieties, soil 
management, nitrogen bacteria inoculation and fertilizer 
application, rate of sowing, cultivation and weed control, 
counter measures against drought, disease and pest control, 
practical suggestions), research (cropping system, varieties 
and breeding, growing for seed, nitrogen bacteria, fertilizers, 
rate of sowing, cultivation and weed control, control of 
insect damage, drought damage, machines for planting and 
cultivating, yield capacity of soybeans, organization of 
research). 6. Recommendations.
 Note: This is earliest English-language document 
seen that uses the term “pest control” in connection with 
soybeans. Address: Hyogo Univ. of Agriculture, Sasayama, 
Hyogo-ken.

194. György, Paul (moderator); Anderson, D.W.; Fomon, 
S.J.; Hand, D.B.; Miller, H.W.; Sarett, H.P. 1962. Panel 
discussion on soy milk. In: USDA Northern Regional 
Research Laboratory, ed. 1962. Proceedings of Conference 
on Soybean Products for Protein in Human Foods. Peoria, 
IL: USDA NRRL. iii + 242 p. See p. 188-91.
• Summary: This discussion of the fi ve papers in Section V 
(“Processing and feeding value of fl uid and dry soy milks”) 
focuses mainly on feeding soy milks to infants and children, 
rather than to adults.
 “In introducing the panel discussion Dr. György said 
that FAO is writing a manual on milk and milk products. 
Several years ago FAO wrote a summary on milk. At the 
fi rst two conferences 4 years ago there was considerable 
opposition to calling soy milk by that name. There is still 
opposition, but on the international level objections have 
subsided. Soy milk has taken its place along with human (or 
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breast) milk, goat milk, and other milks which are normally 
designated to distinguish them from cow’s milk.
 “Dr. Fomon commented that it is important that a study 
be made on a number of babies (30 or more) from birth up 
to 8-9 months of age. They have some opportunity to do this 
with students’ babies. Controls are breast fed or fed pooled 
human milk. Dr. György said that for premature babies breast 
milk is not satisfactory. In the Orient most mothers nurse 
their babies as long as they can, 1 to 2 years, and a higher 
protein diet is needed for the older babies to prevent the 
occurrence of kwashiorkor.
 “Dr. Fomon expressed the opinion that for 
experimentation involving full-term babies the soy milk and 
human milk should be compared on an equal protein and 
fat basis.” Address: 1. Chairman of the Dep. of Pediatrics, 
Philadelphia General Hospital, Philadelphia, Pennsylvania.

195. Hafner, Fred H. 1962. Problems involved in increasing 
world-wide use of soybean products as foods in the Near 
East and India. In: USDA Northern Regional Research 
Laboratory, ed. 1962. Proceedings of Conference on Soybean 
Products for Protein in Human Foods. Peoria, IL: USDA 
NRRL. iii + 242 p. See p. 195-99.
• Summary: Contents: The problem. Problems at our end. 
Selection of foods a problem. Indigenous foods. Short-
sightedness. Problems abroad. Suggested solutions.
 “Ten years ago, Spain used very little soybean oil. 
Spain has large olive groves and olive oil is ‘king’ there. The 
mere suggestion that Spain export its olive oil and purchase 
soybean oil from the U.S. seemed ridiculous to those who 
knew the eating habits of the Spanish people. Now, 10 years 
later, Spain is our largest off-shore buyer of soybean oil; 
Spanish people are using and, in many cases, preferring 
soybean oil as a food oil; and Spanish olive oil is being 
exported at a price considerably above its replacement cost 
as soybean oil. As a result, Spain has a net export income 
that is much greater than if they continued to utilize their 
olive oil production in Spain.” Address: Director of Edible 
Protein Products, Specialty Products Div., General Mills, 
Inc., 9200 Wayzata Blvd., Minneapolis 26, Minnesota.

196. Hayward, James W. 1962. Progress report of committee 
on quality and processing guide for edible soy fl our and soy 
grits. In: USDA Northern Regional Research Laboratory, ed. 
1962. Proceedings of Conference on Soybean Products for 
Protein in Human Foods. Peoria, IL: USDA NRRL. iii + 242 
p. See p. 219-21.
• Summary: Committee members:
 “Mr. L.E. Allen, UNICEF
 “Dr. J.C. Cowan, Northern Utilization Research and 
Development Division
 “Mr. G.M. Diser, Archer-Daniels-Midland Company
 “Mr. F.H. Hafner, General Mills Inc.
 “Dr. Max Milner, UNICEF

 “Dr. A.K. Smith, Northern Utilization Research and 
Development Division
 “Mr. R.L. Terrill, Spencer Kellogg and Sons
 “This project was initiated back in August of 1960 by 
the Minneapolis offi ce of the Soybean Council of America 
at the request of Dr. Max Milner, Senior Food Technologist, 
Food Conservation Division, UNICEF, New York, N.Y. 
The purpose intended for this guide was to establish quality 
standards for soy fl our and soy grits that could be followed 
in producing these soya products in quantity for possible use 
as a major dietary source of protein for young children and/
or a major source of supplementary protein in cereal-base 
and other types of foods for children and adults. This guide 
has also had as its purpose the matter of acquainting various 
people identifi ed with WHO / FAO / UNICEF-assisted 
programs with the identity and many virtues of the particular 
soy fl ours and soy grits that are most likely to be used for the 
feeding programs as indicated.
 “The fi rst rough draft of this guide was issued and 
circulated to members of the Protein Products Committee 
(Soybean Council of America, Inc.) on July 11, 1961.
 “This guide has now received initial clearance of the 
U.S. soy fl our processors through the Protein Products 
Committee of our ‘Council,’ and it will be submitted 
presently in its corrected form to our Special Collaborative 
Committee which is identifi ed with this project, as listed 
above.
 “This ‘guide,’ still tentative as it now stands, contains 
the following three distinctive sections:
 “1. General, with introduction, defi nitions, and types 
of soy fl our and grits, descriptions and fl ow charts covering 
processing, composition, and recommended uses.
 “2. Analytical Methods–source of offi cial and tentative 
procedures for many routine and special determinations 
are cited and in several instances specifi c procedures 
are enclosed with the guide. These procedures cover 
determination of general composition and methods under 
‘quality control,’ such as urease activity, water dispersible 
protein, protein bioassays with laboratory animals; sanitary 
analyses, including bacteriological procedures, procedure for 
acid-insoluble ash and procedure for detecting presence of 
possible insect and rodent contamination. This portion also 
deals with packaging aspects.
 “3. This is a separate section containing product 
specifi cations for each type of say fl our and/or soy grits 
which are considered to have application in these feeding 
programs.
 “The soya products that are now covered by 
specifi cations are as follows:
 “Full-fat soy fl our (general purpose)
 “Defatted soy fl our (general purpose)
 “Defatted soy fl our (toasted)
 “Defatted soy grits (general purpose)
 “Defatted soy grits (toasted)
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 “Detailed information is supplied for each soya product, 
as mentioned, under the following categories:
 “Defi nition
 “Analyses, including particle size
 “Special Considerations:
 “I. Nutritional or Functional Aspects
 “PDI (protein dispersible index)
 “Urease Activity
 “II. Sanitation Aspects
 “Bacteriology–total bacterial plate count
 “Acid-insoluble ash
 “Insect and rodent contamination
 “Physical Properties
 “Color
 “Odor
 “Taste
 “Texture
 “Recommended Uses
 “Discussion Following Hayward Report on Processing 
Guide
 “Dr. Hilbert commented that one of the properties 
which appears to have been overlooked is storage life under 
specifi ed conditions of temperature and time. He referred 
particularly to a case where canned food stored on the 
beaches in the sun in Egypt showed defi nite deterioration and 
created a very bad impression when it was fed to people and 
they became sick.
 “Mr. Hafner commented that storage life of soy fl our is 
unusually long, far more stable than milk products, even at 
140º F. if kept sealed. In polyethylene bags there has been no 
deterioration up to 5 years if kept dry and free from rodents 
and insects. The University of Minnesota has a relative 
humidity study, reprints of which are available.
 “In India after 7 weeks’ storage at 90º-104ºF. at a 
relative humidity well over 75 percent there was a slight 
softening and loss of crispness of samples stored in open 
bowls protected only by refrigerator covers at night, but 
no deterioration. This applied to both extracted and full-fat 
fl ours if the lipase had been destroyed. Until a few months 
ago no stable full-fat fl our was being sold. Now we have 
stable products.
 “In paying tribute to Dr. Hayward and his committee, 
Dr. Milner indicated that the problem is half solved if it can 
be defi ned. This meeting and the Processing Guide have 
defi ned our problems and brought them into proper focus.” 
Address: Chairman, Director of Nutrition, Soybean Council 
of America, 304 Baker Building, Minneapolis 4, Minnesota.

197. Hilbert, G.E. 1962. Foreign research program of U.S. 
Department of Agriculture on soybean protein products 
under Public Law 480. In: USDA Northern Regional 
Research Laboratory, ed. 1962. Proceedings of Conference 
on Soybean Products for Protein in Human Foods. Peoria, 
IL: USDA NRRL. iii + 242 p. See p. 93-98.

• Summary: “For many years, the Department was fi nancing 
with dollars a farm research program abroad.”
 “A considerable expansion of our foreign research 
program was effected a few years ago under Public Law 480. 
This program of research is fi nanced with foreign currency 
accruing to the United States from the sale of surplus 
agricultural commodities, and, in a sense, trades surpluses 
for research results. Research in the fi eld of economics, 
forestry, farm, marketing and utilization is carried out under 
this program. Projects are selected for fi nancing which are of 
direct interest to the United States and also of interest to the 
foreign country.
 “At the present time, 195 grants or research agreements 
have been executed in 20 countries in Europe, Asia, and 
Latin America. Funds are available to initiate programs 
in an additional 6 countries. Proposals from most of these 
countries are being processed at the present time. The annual 
cost of the grants already executed amounts to about the 
equivalent of $2-2½ million in foreign currency annually. 
Substantial funds are available for the expansion of this 
program.
 “The Public Law 480 foreign research program is 
being administered by the Foreign Research and Technical 
Programs Division, Agricultural Research Service, U.S. 
Department of Agriculture, in Washington. A regional offi ce 
has been established in Rome, Italy, to negotiate the costs of 
grants and administratively supervise the program in Europe 
and the Near East. A regional offi ce has been established in 
New Delhi, India, also, to carry out the same functions in the 
Far East.
 “The technical phases of the program–that is, the 
approval of projects on which grants are executed and 
the review of progress reports–are handled by the various 
research divisions in the Department. For example, all 
projects on the utilization of soybeans fall under our 
Northern Utilization Research and Development Division. 
All those dealing with the nutritional aspects of soybeans 
as a food are under the jurisdiction of the Institute of Home 
Economics.
 “Ideas for new research projects may come from within 
the Department, from research organizations abroad, from 
our Research and Marketing Advisory Committees, from 
national commodity organizations, or from the processing 
industry. We are indebted to The Soybean Council of 
America for the interest it has taken in developing our 
research program on soybeans abroad. The Council has 
stimulated many foreign research groups to submit projects 
on improving uses for soybeans. It has brought to our 
attention, also, important problems on soybeans that need 
attention.
 “In developing a program on soybeans we have been 
faced with the problem that most countries in which we have 
funds have had practically no knowledge or experience on 
the uses of soybeans, and have conducted very little research 
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on their utilization. The opportunity has been very limited 
for fi nancing research on the utilization of soybeans in 
laboratories with background experience on its products.
 “Fortunately, the activities of UNICEF and FAO, on 
increasing the protein level of the diet in the developing 
areas of the world, and the powerful market development 
program of The Soybean Council of America, have 
stimulated great interest in many countries on the usage of 
soy products in the diet. These efforts have facilitated the 
development of our research program on soy products.
 “As the primary emphasis of this conference is on 
soybean products for protein in human foods, the research 
work we are fi nancing on soybean oil and fatty acids will 
not be discussed here. My talk will cover only those projects 
dealing with soybean proteinaceous foods, and with minor 
components in soy fl our or soybean products which may 
affect their food value. A dozen or more projects of this kind, 
in half a dozen countries, are underway or will be shortly.
 “At the National Institute of Nutrition in Rome, 
Italy, we have executed a grant with Professor Visco to 
fi nance research on the use of soybean protein products as 
supplements to wheat fl our production of pasta, such as 
spaghetti and macaroni. The southern part of Italy depends 
to a large extent upon cereal grains as the main staple of 
the diet. Raising the protein level and quality of the diet 
in Italy could be done readily by increasing the protein 
content of pasta with soy protein products. Professor Visco 
has set as his objective an increase of 10 percent in the soy 
protein content of pasta. He believes this amount of soy 
protein in pasta would provide all the essential amino acids 
necessary for good nutrition. The Institute has produced 
pasta containing 10 percent by weight of soy protein. Pasta 
containing the type of commercial soy protein used was 
unaltered in cooking quality, but had a slight gray cast and 
slight change in fl avor. The effect of lowering the content 
of soy protein on color and fl avor of pasta is now being 
investigated. The effect of other sources of commercial 
soy protein on color and fl avor will be studied, also. 
Professor Visco is interested in following up these studies 
by conducting nutritional investigations on groups of school 
children, using pasta fortifi ed with soy protein.
 “In Japan, we are negotiating a grant with the Food 
Research Institute, in Tokyo, for research on dried tofu. 
Fresh tofu is the most important soybean food in Japan. On 
a dry basis, its protein content ranges from 50 to 60 percent, 
and fat content from 21 to 50 percent. It has a bland fl avor. 
It is eaten as such usually with soy sauce. Slabs are deep-
fat fried [tofu], also, forming an envelope which is stuffed 
with hot rice. Fresh tofu is made in thousands of small 
plants, many of them family-run operations. Fresh tofu has a 
relatively short storage life comparable to that of fresh milk. 
Dried tofu, which is a spongelike product, has come into 
production in recent years. It has a shelf life of 6 months or 
longer. However, the product is inferior to the fresh product 

in overall eating quality.
 “Under the grant to be carried out at the Food Research 
Institute there will be studied the varietal effect of soybeans, 
and variation of processing conditions on the physical 
characteristics and fl avor of dried tofu. Fresh and dried 
tofu have promise in supplementing the diet in the protein 
defi cient areas of the world.
 Miso is another important soybean food used in 
Japan. It is produced by the fermentation of soybeans 
with Aspergillus oryzae. The most popular use of miso in 
Japan is in soup. Miso soup plays an important part in the 
standard Japanese breakfast. Because of uneven uptake of 
water, not all varieties of soybeans can be used, or only with 
diffi culty, in the traditional Japanese process for making 
miso. Most Japanese and Chinese varieties of soybeans 
are better than most American varieties. In preliminary 
experiments conducted at the Northern Utilization Research 
and Development Division, in cooperation with two Japanese 
miso experts, it was found that dehulled soybeans or soybean 
grits absorbed water uniformly and yielded excellent miso. 
Now we are interested in following up these studies on 
a pilot-plant scale using different varieties of soybeans, 
and carrying out the fermentation under various Japanese 
environmental conditions. A grant on this project is being 
negotiated with the Central Miso Institute.
 “As it is produced at the present time, miso has a 
relatively high salt content. Salt is used in the process to 
control the microbiological population. Dr. Gyorgy informs 
me that miso with a greatly reduced salt content might make 
it more suitable for feeding infants and young children. The 
development of procedures for producing miso containing 
very little salt might broaden its usefulness.” Continued. 
Address: Director, Foreign Research and Technical Programs 
Div., USDA, Agricultural Research Service, Washington 25, 
DC.

198. Hilbert, G.E. 1962. Foreign research program of U.S. 
Department of Agriculture on soybean protein products 
under Public Law 480 (Continued–Document part II). In: 
USDA Northern Regional Research Laboratory, ed. 1962. 
Proceedings of Conference on Soybean Products for Protein 
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See 
p. 93-98.
• Summary: (Continued): A related project on miso is under 
consideration in Israel. This is based upon producing a miso-
type product from controlled amounts of oil ranging from 
none to that originally present in the bean. Japanese miso 
contains all the oil present in the bean.
 “We are negotiating one other project with the Food 
Research Institute in Tokyo. This project deals with 
the development of procedures for producing a yogurt-
type product from soy milk, and obtaining information 
on the changes that occur in the soybean components 
in the transformation. It is planned to have cooperative 
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investigations on the nutritional value of the fermented soy 
milk conducted at the Institute of Nutrition Research under 
Dr. Arimoto. Although soy milk has been used for many 
years in the Orient as an infant food, the expansion of its use 
has been very slow, particularly in the underdeveloped areas 
of the world. At times, diffi culties have been encountered 
in its large-scale production due either to lack of technical 
knowledge or to inadequate control methods. Soy milk may 
cause diarrhea or fl atulence in some infants.
 “It is possible that fermented soy milk may have 
advantages over soy milk. One potential advantage of 
fermented soy milk is that the acid may destroy undesirable 
microorganisms that too often occur under unsanitary 
conditions in underdeveloped areas of the world. The 
widespread use of yogurt in the original primitive areas 
of Northeastern Europe and Northern Asia may well have 
resulted from the comparatively greater safeness and stability 
of this product over milk. At the present time, 45 percent 
of all milk consumed in the USSR is in the form of yogurt, 
attesting its popularity and the fact that a taste for it can 
be acquired. Nutritional studies conducted in Europe have 
shown that yogurt is a highly nutritious product, and that 
digestibility is increased during the fermentation. Likewise, 
the fermentation of soy milk may lead to an improvement in 
its food value. At any rate, our hopes are high on this project.
 “Fermented proteinaceous foods are produced and used 
in Indonesia. Three types are tempeh, ontjom, and ragi. 
Tempeh was just discussed by Dr. Steinkraus. Onjom is made 
by fermentation of peanut press cake with molds, probably 
the genus Neurospora. It is a popular food in West Java. Ragi 
is produced by a yeast-mold fermentation of rice fl our and 
sugar. Little is known about the micro organisms effecting 
this fermentation. Ragi is not served as food. It is used in 
recipes for the preparation of other foods.
 “More information on the microorganisms used in 
the fermentations to produce ontjom and ragi, and on the 
composition of these products, is needed. Similar types 
of products might be produced using other raw materials 
abundant in other underdeveloped countries. Knowledge 
on the quality of protein produced would be helpful in 
determining the usefulness of such products in upgrading the 
protein level of the diet.
 “A grant is being negotiated with the Bandung Institute 
of Technology, Indonesia, on the isolation of pure cultures 
of microorganisms present in tempeh, ontjom, ragi, and 
other Indonesian fermented foods produced by different 
manufacturers in different parts of Java, as well as other 
islands of Indonesia. Variations of species used by different 
manufacturers and in different regions for the same type of 
food fermentation will be investigated under this grant also.
 “Studies will be made of the chemical changes and 
physical transformations brought about by the pure cultures. 
This will involve an investigation of the products produced 
in the fermentations including the proteins elaborated in all 

except the tempeh fermentation which already is receiving 
a great deal of attention. Pure cultures of the isolated 
microorganisms will be studied further and characterized 
at the Northern Utilization Research and Development 
Division.
 “A number of grants on soybean protein have been 
executed or are being negotiated with research institutes in 
Israel.
 “One of these deals with the effect of processing 
conditions on the yield and quality of isolated protein. 
This grant is being negotiated with Professor Zimmerman, 
of the Israel Institute of Technology. A great deal of work 
has been done in the United States and Japan on the 
commercialization of soy products. Large quantities are 
being produced, and some are being used for food purposes. 
However, there is need for more information on processing 
and drying of soy proteins, and the effect of processing 
conditions on fl avor and nutritive value. This is the kind of 
research to be carried out in Dr. Zimmerman’s laboratory. 
Also, he will study the fl avor and acceptability of isolated 
soy protein when used in various Israeli-type foods. The 
effect of processing on the nutritive value of isolated soy 
protein will be determined by animal feeding tests.
 “Although much information has been obtained by 
Dr. Allan K. Smith and others in the United States on the 
physical and chemical properties of soy protein, little is 
known about the complexes of protein in the bean or in 
the meal. There has been neglected the problem of protein 
complexes in the native state or formed in soybean oil meal 
processing operations. Whether protein-phytate complexes 
exist in the bean or result from interaction during processing 
operations is unknown. No information is available as to 
whether nucleoproteins, lipoproteins, and mucoproteins 
exist in soybeans. We have no knowledge, either, as to 
the interaction with protein of pigments, metal ions, and 
carbohydrates during processing of the beans.
 “However, these changes affect the color, fl avor, and 
(in view of the sensitivity of lysine) the nutritive value of 
the protein. This problem on the chemical, physical, and 
biochemical properties of protein complexes in soybeans 
will be studied under a grant which is being negotiated with 
Dr. Katchalski at the Weizmann Institute of Science. Dr. 
Katchalski’s team has a worldwide reputation for the fi ne 
work they have done on the structure and modifi cation of 
proteins. It is an ideal group to investigate this diffi cult and 
very important problem, the solution of which may lead 
to the enhancement of the food value of soy fl our and soy 
protein.
 “A grant is being negotiated with Dr. Guggenheim, 
at Hebrew University, on the development and biological 
evaluation of protein-rich foods from vegetable sources. 
Various mixtures of cereals with combinations of soya, 
sesame, sunfl ower, and chick peas will be studied. The 
nutritive value of different combinations of proteins will be 
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assessed on growing rats. In vitro methods of measuring the 
essential amino acids will be made, also, and compared with 
levels of amino acids present in the blood of the portal veins 
of rats following a protein meal. Nutritional evaluation of 
the protein mixtures on humans will be carried out at a later 
stage.
 “There has been a real need for the development of a 
rapid chemical method for measuring the biological value 
of proteins. Such a test would be very helpful in measuring 
change in nutritive value of proteins, including soy protein or 
fl our, during processing and on storage. we are fi nancing two 
studies on the development of such a method. One line of 
work is being carried out at the Israel Institute of Technology 
under Dr. Zimmerman, and the other at the University of 
Cambridge, England, under Dr. K.J. Carpenter.
 “We are fi nancing three basic investigations on 
certain minor components of soybeans which may 
affect the nutritive value of soy products. One of these 
is a comprehensive study of the simple sugar and 
oligosaccharides in soybeans. This work is being done at 
the University of Caen, France. Another investigation deals 
with a detailed study of the polysaccharides of soybeans, 
and is being carried out at the University of Edinburgh, 
Scotland, under Professor Hirst. The third deals with the 
isolation and characterization of saponins in soybeans and 
various processed soy products. This study also will include 
the exploration of methods for inactivating saponins in 
the processing of soybeans. This work is being done by 
Professor Bondi, Hebrew University, Israel.
 “In this discussion I have summarized, briefl y, the 
various lines of activity we are sponsoring abroad under 
Public Law 480 on soy protein and proteinaceous soy foods, 
and related investigations affecting the food value of soy 
products. It is hoped these investigations in countries where 
no work on soybeans has been done previously will stimulate 
additional research on soybeans, and lead to an increased 
recognition of the importance of soy products in the diet. 
It is believed these investigations will provide information 
that should be helpful in guiding efforts to upgrade the diet 
in protein defi cient areas of the world.” Address: Director, 
Foreign Research and Technical Programs Div., USDA, 
Agricultural Research Service, Washington 25, DC.

199. Sabin, Donald R. 1962. Implementation of the 
WHO/FAO/UNICEF protein-rich foods program. In: 
USDA Northern Regional Research Laboratory, ed. 1962. 
Proceedings of Conference on Soybean Products for Protein 
in Human Foods. Peoria, IL: USDA NRRL. iii + 242 p. See 
p. 15-20.
• Summary: “In November 1959, representatives from 78 
countries in the General Assembly of the United Nations 
adopted unanimously a ‘Declaration of the Rights of the 
Child.’ This contained 10 principles. Principle No. 4 reads:
 “’The child shall enjoy the benefi ts of social security. 

He shall be entitled to grow and develop in health; to this 
end special care and protection shall be provided both to him 
and to his mother, including adequate prenatal and post-natal 
care. The child shall have the right to adequate nutrition, 
housing, recreation and medical services.’
 “The same General Assembly stated: ‘...the aid provided 
through the Fund (UNICEF) constitutes a practical way of 
international cooperation to help countries carry out the aims 
proclaimed in the Declaration of the Rights of the Child.’
 “I would like to stress that part of the statement which 
says ‘the child shall have the right to adequate nutrition.’ 
Dr. Sebrell has already described to you the world aspects 
of protein malnutrition, a world in which malnutrition, 
undernutrition. and starvation, even today, is the fate of half 
the world’s children. UNICEF, with the advice and assistance 
of the United Nations World Health Organization and the 
Food and Agriculture Organization, is dedicated to helping 
governments improve the nutrition, health, and general 
welfare of their children. The needs are tremendous, and the 
United Nations agencies have the unique opportunity and 
responsibility of trying to improve the nutritional status of 
children in many countries. We give what direct assistance 
we can–but any such assistance is small in relation to the size 
of the task ahead. The greatest contribution of the United 
Nations agencies lies in the stimulus or encouragement 
that they can give to others within the country–be they 
governmental agencies, private companies, cooperatives or 
other associations.
 “While the Declaration of the Rights of the Child was 
approved only 2 years ago, the problem of assistance to 
children has been a major concern of the United Nations 
agencies since they were established in the late 1940’s. 
UNICEF’s fi rst assistance in the fi eld of practical applied 
nutrition was in 1947, the fi rst full year of its operation as an 
emergency agency, when it sent foodstuffs to needy children 
in war-devastated countries, primarily in Europe.”
 “Oilseeds and their products we have studied include:
 “1. Soybeans and soy fl our
 “2. Cottonseed fl our
 “3. Peanut fl our
 “4. Sesame fl our
 “5. Coconut
 “6. Sunfl ower seed fl our
 “We have also given some attention to leaf proteins, 
especially manioc or cassava. The immediate use of the leaf 
proteins on a large scale does not seem likely.
 “Our fi rst effort in assisting a country with development 
of soy products was at Jogjakarta, Indonesia, with a soybean 
processing plant. This plant makes an aqueous extract of 
the soybean and sesame which is heat-treated, spray-dried, 
and supplemented with sugar and certain other elements; 
it has been given the trade name of Saridele. The product 
is proving to be very acceptable in Indonesia, not only as a 
food for young children but especially as a fl avored drink 
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for the populace generally. Two types of Saridele are being 
marketed: One used in the child feeding programs and the 
other, having a higher sugar content, being sold as a popular 
beverage.
 “Even though the plant is working to capacity and plans 
have already been made to double its output, the relatively 
high price of the product for child feeding is of concern to 
us. While it is only about half the price of imported whole 
milk powder of comparable composition, the quantity 
required to feed a child in one day, if this were the sole 
food (which it probably would and should not be), would 
cost approximately one-third the average daily wage of a 
manual worker. This illustrates the problem which confronts 
governments and the international agencies trying to fi nd 
protein-rich foods of good nutritional value that can be 
purchased by the low-income groups.
 “In an effort to fi nd ways of reducing costs and of 
standardizing the quality of processed soy products, 
UNICEF is providing some funds for research being done 
by Dr. David Hand’s group at Cornell University. It has 
also contracted with the A.D. Little Company to develop 
acceptable uses of soy grit products without further 
expensive processing. Two small grants have been made to 
soybean investigators in Japan. The Northern Utilization 
Research and Development Division of the USDA is 
generous in advising us on better ways of preparing soybeans 
for human use. We are greatly pleased with the interest 
being manifested by the soybean industry in developing 
and expanding the use of soybean products as human foods. 
The industry’s strong support for this Conference is most 
gratifying.
 “We see in soybeans one of the cheapest sources of 
high-quality vegetable protein available in those areas where 
soybeans can be grown effi ciently. Since they also lend 
themselves well to shipping, they can easily supplement 
production in many areas where production is insuffi cient 
to meet local requirements. However. UNICEF’s longterm 
interest is in the processing of domestically produced 
soybeans in countries where they are needed to improve the 
nutritional status of the population.” Address: Coordinator, 
Food Conservation, United Nations Children’s Fund 
(UNICEF), United Nations, New York, NY.

200. van Veen, A.G. 1962. Panel discussion on problems 
involved in increasing world-wide use of soybean products 
as foods: Possible contribution of FAO. In: USDA Northern 
Regional Research Laboratory, ed. 1962. Proceedings of 
Conference on Soybean Products for Protein in Human 
Foods. Peoria, IL: USDA NRRL. iii + 242 p. See p. 210-13.
• Summary: About “25 years ago, a group of missionaries 
from Travancore, a poor region in South India, wanted to 
make ‘tempeh’ from soybeans (which you had yesterday 
and enjoyed). For 3 weeks we gave them short courses in 
how to make tempeh. When the missionaries went back 

to Travancore they made tempeh and it was fi ne, but the 
Indian population did not have any interest in this unknown 
fermentation product and the experiment failed.” Note: This 
document contains the earliest date seen for tempeh in India–
about 1937.
 “After the war, as Dr. Gyorgy knows, one of my 
former coworkers came to South Rhodesia, and saw a lot 
of soybeans exported, and not eaten by the population. He 
went to a local food technology institute, where the staff 
became interested. For some time the interested scientists 
made ‘tempeh’ for the hospitals, but the population having 
no experience with fungus products at all (as the people 
in Southeast Asia have) just did not want to embark 
on tempeh manufacture and at the moment tempeh has 
disappeared from Rhodesia.” Address: Chief, Food Science 
& Technology, Food and Agriculture Organization of the 
United Nations, Viale delle Terme di Caracalla, Rome, Italy.

201. Omans, W.B.; Leuterer, W.; György, P. 1963. Feeding 
value of soy milks for premature infants. J. of Pediatrics 
62(1):98-106. Jan. [10 ref]
• Summary: Recently soy products have been included in the 
“Protein-rich food Program of World Health Organization 
[WHO], Food and Agriculture Organization [FAO], and 
United Nations Children’s Fund” [UNICEF]. This program’s 
goal is to prevent protein malnutrition, which is widespread 
among infants and preschool children in most tropical 
countries. A toasted full-fat soybean preparation, Sobee, 
supported better growth in rats (PER 2.3 ± 0.15) and infants 
than soybean water extracts like Soyalac, Saridele, and 
Mull-Soy. The authors found considerably more variability 
in weight gain than with feedings of cow’s milk formula. 
Formulas made from toasted low-fat soy fl our gave the best 
results (PER 2.43), followed by those made from full-fat soy 
fl our (PER 2.40).
 Note: This is the earliest report seen on the results 
of feeding soy protein formula to premature infants. 
Address: Dep. of Pediatrics, Philadelphia General Hospital, 
Pennsylvania.

202. Senti, F.R. 1963. Soybeans–Their future as a food and 
feed crop. Soybean Digest. Jan. p. 16-20.
• Summary: “A thorough survey of the present and potential 
markets for both the oil and meal fractions of the soybean.” 
Discusses food uses of soybean oil, fats and oils used 
in margarine (1946-61; graph), sources of high-protein 
concentrates or livestock and poultry feeds (1937-61; graph), 
polyunsaturated fatty acids in the U.S. diet, feed and food 
uses of soybean meal, growth in oilseed meal consumption, 
tofu, miso, tempeh, UNICEF’s clinical trial with soy 
beverage for infants in Taiwan, Public Law 480 and soya. 
To date 12 projects sponsored by the NRRL and funded by 
P.L. 480 on various food aspects of soybean utilization have 
been activated in Italy, Spain, Scotland, Finland, Israel, and 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   115

© Copyright Soyinfo Center 2021

Poland.
 Figure 1, “Fats and oils used in shortening (1946-61)” is 
a graph showing that in 1945, soybean oil was the main oil 
used, followed by cottonseed oil, with animal fats a distant 
third. In 1961 soybean oil is still the leader (47.6% of total 
fats used), followed by animal fats (33.3%), then cottonseed 
oil (16.7%).
 Figure 2 is a graph showing that per capita consumption 
of liquid edible oils increased from about 6.2 lb in 1945 to 
11.2 lb in 1961.
 Figure 3, “Fats and oils used in margarine (1946-1961)” 
is a graph showing the total increasing from about 450 
million lb in 1946 to about 1,350 million lb in 1961. In 1946 
soybean oil and cottonseed oil each accounted for about 50% 
of the total oil. In 1961 soy oil accounted for about 78% of 
the total, followed by cottonseed oil and corn oil. Address: 
Director, Northern Regional Research Lab., Peoria, Illinois.

203. Soybean Digest. 1963. Brazilians study soy [at the 
Northern Utilization Laboratory in Peoria, Illinois]. Jan. p. 
24.
• Summary: The three Brazilian scientists, Dr. Alcides 
Martinelli, Filho (Junior), Dr. Rudolpho de Camargo, and 
Dr. Helcio Falanghe, are from the University of Sao Paulo, 
Piracicaba, Brazil. At the Northern Utilization Laboratory 
in Peoria, Illinois, Martinelli is investigating the use of 
plastic fermentation packages in making tempeh. Camargo 
is studying the activity of enzymes in tempeh fermentation, 
and a factor that can interfere with the fermentation. Both 
are working under the supervision of Dr. C.W. Hesseltine. 
Falanghe is doing chemical research under Dr. J.J. Rackis to 
isolate this inhibitory factor. The work is supported in part by 
UNICEF.

204. Dahl, Reynold P. 1963. Soybeans and soybean products 
in the Common Market. Soybean Digest. May. p. 22-24.
• Summary: “The six European countries (Belgium, France, 
Italy, Germany, Luxembourg and the Netherlands) which 
make up the European Economic Community (Common 
Market) are very important export markets for United States 
soybeans and soybean products. In the 1961-62 market 
year, the Common Market took 62 million bushels of U.S. 
soybeans or 40% of our total exports of this commodity. The 
Common Market took 546,000 short tons of U.S. soybean 
meal or 55% of total U.S. shipments. In addition, U.S. 
soybean oil shipments to the Common Market totalled 17 
million pounds.
 “Much has been said and written in recent months 
about the dire consequences that the Common Market will 
have on American agricultural exports. The hard cold facts 
are that the Common Market agricultural policy presents 
problems and challenges for certain of our commodities that 
have been exported to Europe in large volume. However, 
it is dangerous to generalize on the basis of the so-called 

‘problem’ commodities. This may result in conclusions that 
are gloomier than the facts warrant. We must consider the 
impact that unqualifi ed pessimism has on our own diplomats 
and policy makers as well as on our customers, which in this 
case are the six countries comprising the Common Market.
 “The Jan. 7 issue of Newsweek Magazine, international 
edition, which is sold here in Brussels, carried an article 
on the Common Market in which the results of a ‘gloomy 
projection’ were summarized. Professor Lawrence B. Krause 
cautions that the United States should be prepared for sizable 
reductions in our exports of many commodities to Europe, 
including oilseeds. He reasons that ‘ownership of African 
production is generally in the hands of European users of 
oilseeds and they will certainly use their own sources of 
raw materials before buying from outsiders.’ Furthermore, 
he anticipates growth in production of oilseeds in Africa 
due to investment of funds in commercial agriculture and a 
demonstrated ability to produce oilseeds.
 “African Share Declines: In analysing the validity of 
the above argument, it should be pointed out that European 
ownership in African production is not new. It has been 
part of the relationship between ‘mother’ countries and 
overseas territories for many years. Despite this ownership, 
Africa’s share of the total imports of oils and oilseeds into 
the Common Market countries declined from 35% in 1938 to 
28% in 1960. During the same period, the share of the United 
States rose from 12% to 37% (Figure I). The principal reason 
is the soybean–a crop that can be produced cheaply under 
mechanized agriculture in the United States. Europeans 
have found it to their advantage to buy large quantities of 
soybeans and soybean products from us.
 “There is good reason to believe that U.S. sales of 
soybeans and soybean products to the Common Market will 
continue to grow. The soybean contains a higher ratio of 
high protein meal to oil than almost any oilseed–about 83% 
meal to 17% oil on a weight basis. Soybean meal should 
enjoy a sizable increase in demand as livestock production–
particularly poultry–expands in the Common Market 
countries. In recent years, the demand for soybean meal in 
Europe has exceeded the meal extracted by local crushers, 
hence increased quantities have been imported. This will 
probably continue.
 “A Foreign Agricultural Service marketing specialist 
has recently projected an increase in U.S. exports to Western 
Europe of 40% for soybeans and 85% for soybean meal from 
1962 to 1965. He reports that U.S. soybean meal exports to 
Western Europe could increase from 800,000 metric tons in 
1962 to 1,500,000 metric tons in 1965. U.S. soybean exports 
to Western Europe may increase from 90 million bushels to 
nearly 125 million bushels in this period. (Footnote: U.S. 
Department of Agriculture, Foreign Agriculture Circular. 
November, F.F.0. 10-62).
 “Certainly, the United States soybean industry will have 
to compete with African producers of vegetable oilseeds 
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and products in the European Market. We should not fear 
this competition of our African friends. Production of 
vegetable oils in Africa has not shown a marked upward 
trend in recent years. Furthermore, domestic demand may 
increase in these developing countries and it is possible that 
recent export levels will not be maintained. A recent FAO 
study, ‘Agricultural Commodities–Projections for 1970,’ 
makes the following projection: ‘In the developing regions, 
the indicated increase in demand is overwhelmingly larger 
than the projected increase in production. Instead of having 
net exports of 1.9 million tons, as in 1957-59, Asia, Africa 
and Latin America as a group would have a net import 
requirement of 1.6 million tons. Only Africa would remain as 
a net exporting area.’
 “African groundnuts and groundnut oil have historically 
been able to capture a sizable share of the French market 
due to price supports provided by France and special trading 
arrangement. Although the new agreement between the EEC 
and the associated overseas countries (18 African states) has 
not been ratifi ed and the terms made public indications are 
that the EEC will provide price supports for certain African 
commodities (probably including groundnuts) on a declining 
scale over a 5-year period. At the end of this period, the 
only advantage that these products will presumably have in 
the European market will be a tariff-free access of the oil as 
such.
 “Tariffs on Soybean Products: An important factor 
contributing to the favorable outlook for U.S. sales of 
soybeans and soybean meal in the Common Market is their 
current duty-free status in each of the six countries. They are 
also scheduled to be duty-free under the common external 
tariff. The U.S. received a duty-free binding from the EEC 
on both soybeans and soybean meal in the fi fth round of 
tariff negotiations under the General Agreement on Tariffs 
and Trade (GATT).
 “As shown in Table I, import duties are currently 
assessed on other soybean products. The individual countries 
of the Common Market will gradually adjust their tariffs 
toward the common external tariff which will become 
effective by 1970, or possibly as early as 1967. The common 
external tariff will be 10% on crude soybean oil, 8% on 
full-fat soy fl our, 11% on lecithin and 10% on soy protein 
concentrate.
 “These duty rates have been bound to the United States 
under GATT negotiations. This means that should the EEC 
wish to raise the rates, they would have to be prepared to 
accept increases in the tariffs of other GATT members on 
an equal volume of trade. On the other hand, the EEC may 
lower these rates in return for tariff concessions granted by 
the United States in future GATT negotiations. The next 
round of tariff negotiations under GATT, will probably not 
take place until sometime in 1964.
 “The Trade Expansion Act gives the United States 
broader authority to reduce its own tariffs in return for 

reductions in tariffs on U.S. exports. Consequently, the 
prospects for a reduction of 20% and perhaps even more, 
in the EEC common external tariff on soybean oil appear 
favorable.
 “The common external tariff on soybean oil, currently 
scheduled at 10%, represents a doubling of the 5% duties 
that previously were in effect in the Benelux countries and 
West Germany. The present duties in these countries are 
6.5% as they are being increased in steps to the common 
external tariff. These increases will afford more protection 
to the European crushing industry and will tend to further 
restrict the relatively modest sales of U.S. soybean oil to 
Europe.”
 Table 1 shows current tariffs in individual countries 
of the common market and the common external tariff on 
soybean products. The countries are Germany, France, Italy, 
Benelux, and Common external tariff. The commodities 
are soybeans, soybean meal and defatted soy fl our, crude 
soybean oil, full fat soy fl our, lecithin and soy protein 
concentrate.
 Note: This is the earliest document seen (Aug. 2015) 
that contains the term “European Economic Community” 
in connection with soy. Address: PhD, E.E.C. Consultant, 
Soybean Council of America, Brussels.

205. Senti, Frederic R. 1963. Current status of soybean 
utilization research under P.L. 480. Soybean Digest. May. p. 
28, 30-34.
• Summary: This is the third in a series of USDA research 
reports under the P.L. 480 program. Discusses progress on 
active projects: Soybean oil in Seville, Spain; Chemical 
changes in sterols during refi ning of soy oil by Prof. H. 
Niewiadomski in Gdansk, Poland; Flavor stability of soy oil 
in by Prof. Y. Toyama at Toyo Univ. in Japan; Improving the 
frying quality of soybean oil by Prof. G. Varela at Univ. of 
Granada, Spain; Meal constituents.
 Oriental foods: Production of shoyu (soy sauce) using 
U.S. vs. Japanese soybeans, use of dehulled soybean grits 
for making miso, miso-type food in Israel, use of U.S. 
soybeans in making tofu, or soybean curd, by the Japan Tofu 
Association, Tokyo.
 Industrial applications: Polymerization studied in Milan, 
Italy. Soybean constituents. Oriental foods #2: Dried tofu 
in Japan, Saccharomyces rouxii yeast in shoyu and miso, 
development of fermented products from soybean milk 
in Japan, fermented soybean cheese in Taiwan, fermented 
soyfoods (tempeh, ontjom, ragi) in Indonesia.
 Domestic research for increasing imports: Work with 
soy oil, UNICEF trainees from Brazil studying tempeh, 
projects saponins, protein complexes, and isolated protein 
quality in Israel.
 A small portrait photo shows F.R. Senti. Address: 
Director, Northern Utilization Research and Development 
Div. (also known as the Northern Regional Research Lab.), 
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Agricultural Research Service, USDA, Peoria, Illinois.

206. Soybean Digest. 1963. Protein isolates coming industry. 
May. p. 12.
• Summary: Dr. A.M. Altschul notes that “Seed proteins are 
unquestionably the major source of protein for animals and 
man... These protein isolates are right now at the point of 
take off,” Dr. M.L. Anson [presently of London, England] 
said, and warned that manufacturers must recognize this as 
a whole new industry, not merely a few new products, and 
approach it accordingly.
 “Dr. Max Milner, who is associated with United Nation’s 
Children’s Fund (UNICEF), spoke on the world program 
now in progress under the auspices of UNICEF, Foreign 
Agricultural Organization, World Health Organization, and 
a number of other organizations, to improve nutrition. He 
stressed the importance of seed proteins in this program, 
because they are not only excellent sources of protein, they 
can be produced easily, cheaply, and in large quantities in 
countries where the need is greatest.”

207. Newsweek. 1963. New foods and new hopes. 61:51. 
June 17.
• Summary: “It is a sad paradox that a child with a full 
stomach can die of malnutrition. The problem is not how 
much he eats, but rather what he eats. Without an adequate 
supply of protein, which enables a child’s body and mind to 
grow, all the fats and carbohydrates he can eat will not help 
him. One of the most promising ways out of this paradox is 
the development of new, high-protein foods, to supplement 
standard native fare of starchy foods such as cassava, 
manioc, yams, or plantains.”
 According to organizations like UNICEF and WHO, 
the world’s two most promising sources of protein are 
considered to be fi sh fl our and defatted oilseed meals, 
including those from soybeans, peanuts, cottonseeds, and 
coconuts. “UNICEF has helped start a project in Indonesia 
promoting Saridele, a soybean extract ideal for infant 
feeding. With such supplements, a child can be kept healthy 
from the time he is weaned, and loses his original source of 
protein, until he is 7 or 8, and the need for protein begins to 
diminish.”
 “UNICEF is cautiously optimistic. The agency’s senior 
food technologist, Max Milner, said last week: ‘We are 
beginning to see some glimmers of light.’”

208. Smith, Allan K. 1963. Foreign uses of soybean protein 
foods. Cereal Science Today 8(6):196, 198, 200, 210. July. 
[28 ref]
• Summary: Contents: Introduction (world food shortages). 
Technological assistance (by NRRL). Oriental traditional 
foods: Tofu, shoyu or soy sauce, miso or soy paste, 
monosodium glutamate, natto and kinako, soy beverage, 
tempeh (tempe). Recent food developments. Address: 

Northern Regional Research Lab., Peoria, Illinois.

209. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1963. Protein-foods based on full-fat soya fl our and peanut 
fl our or peanut protein isolate. New York. R.3/Add.26. Aug. 
*

210. Chambers, John A. 1963. Soya in nutritional foods. 
Arkady Review (Manchester, England) 40(3):47-50. Sept.
• Summary: Soybeans which are high in protein and low 
in carbohydrates lend themselves to both specialty diets 
(slimming foods) and to food for those suffering from milk 
allergies, coeliac disease [celiac] and phenyl ketonuria. 
A photo (p. 49) shows “Some specialty foods containing 
soya.” These include Metercal [spelled Metrecal in the USA] 
powder and wafers (made by Mead Johnson), Ovaltine, 
Farley’s Gluten Free Biscuits, and Limmits (“The meal in 
a biscuit that helps you slim”). Address: BSc, Research 
Chemist, British Arkady Co., Ltd.

211. Meyer, Edwin W.; Lighter, Willard C. 1963. Soy protein 
usage in foods (Continued–Document part II). Soybean 
Digest. Sept. p. 63-69.
• Summary: (Continued): “Protein Malnutrition: Some 
mention should be made of the current status of the work 
directed to the use of soy fl our to reduce protein malnutrition 
in various countries of the world. Two years ago the 
U.S. Department of Agriculture, working with various 
government and United Nations committees, with the leading 
worldwide relief agencies and with the Soybean Council 
[of America], started a rather ambitious program seeking to 
explore the possibilities of using soy protein products on a 
worldwide basis to relieve malnutrition and disease resulting 
from protein defi ciency.
 “Investigation was made of the various soy protein 
products, their cost, nutrition, adaptability to local foods 
and diets. Samples were provided for nearly every protein 
defi cient nation. On-the-ground investigations were made 
by the Soybean Council. This resulted in the selection of 
specifi c products and recipes so that the Council and the 
soybean industry were ready to go ahead with a worldwide 
program. Almost overnight the government seemed to lose 
interest in the project.
 “However, the Soybean Council kept the original 
work on protein products alive and a few weeks ago the 
Commodity Credit Corp. appropriated $21,000 for the 
purchase of soybean grits to be given to three relief agencies 
for conducting feeding experiments with approximately 
2,000 school children in each of six selected countries. This 
is the fi rst stage of a market development program. Those of 
us who know the value of soy proteins and the adaptability 
of soy grits to the local foods have no doubt that these 
experiments will be extremely successful.
 “Further development will depend on fi nding money to 
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pay for the grits and the development of permanent channels 
of distribution.
 “How big is this potential market? There are so many 
unknowns that any attempt at measurement seems to be 
without meaning. We think that at this stage it should just be 
described as ‘plenty big.’ It could require millions of bushels 
of soybeans.
 “Now let us turn to a much newer protein product which 
can fi nd a signifi cant place in the food fi eld. This product 
is soy protein concentrate. It is prepared from defatted 
soybean fl akes by removal of the soluble carbohydrates, 
mineral matter, and miscellaneous minor constituents. Soy 
protein concentrate possesses 70% protein on a dry basis and 
retains all the nutritional value of the protein of the original 
fl akes. In contrast to soy fl our, this product is devoid of the 
characteristic fl avor that is associated with soy fl ours, even 
those that are optimally heated.
 “Potential in Foods: Soy protein concentrate has 
been available in commercial quantities for only a short 
time, and hence its volume is small. None-the-less, it has 
characteristics which portend a growth potential in the food 
fi eld. Its high content of nutritious protein indicates that it 
will be of value in supplementing wheat in fl our products 
such as white breads, specialty breads, rolls, etc. With 
addition of soy protein concentrate to white bread, it is 
possible to achieve an additive protein level about twice that 
of current practice without impairment of loaf volume, grain, 
texture and crumb color. Another functional characteristic of 
soy protein concentrate which should prove of value in baked 
goods is its moisture retention property. This can enhance 
eating qualities through improved tenderness and shelf life.
 “Soy protein concentrate, because of its characteristics, 
has potential application in other areas of the food 
industry. Its bland fl avor and high protein content of good 
nutritional quality suggest its employment in fortifi ed cereal 
products for both everyday and special dietary use. It has 
shown potential as a protein component in a dry mix for 
convenience food items.
 “We wish again to emphasize that both soy fl our and soy 
protein concentrate have unrealized potential in the baking 
industry. Nutritionally, these protein products can increase 
the protein level and balance the wheat proteins in bread and 
baked products. Functionally, they can contribute to machine 
tolerance and add to shelf life. Probably of far greater 
importance is the potential of increased consumer appeal 
through added palatability and character of baked goods.
 “Without trying to pose as experts in baking and without 
attempting to minimize the important cost and marketing 
factors involved, we think it is safe to say that the standard 
white loaf of bread as produced in volume is received by 
the consumer with something less than enthusiasm. There 
are a number, of indications that the wheat farmer and the 
big baker have a problem. We would like to refer to three 
indications.

 “1–Published reports of major volume bakeries indicate 
an unsatisfactory return on investment for most of them. 
True, there is more in the product mix than white bread and 
we are not making a detailed analysis. But, we think those 
who know will blame the volume leader, the standard white 
loaf.
 “2–In 1943 the consumption of wheat fl our was 163 
pounds per capita and in 1957 it was down to 119 pounds or 
a drop of 44 pounds per person which is a decline of 27% in 
14 years. These seem to be the extreme years, but take any 
others you wish since 1940 and you will see a 25% or more 
decline. A review of the fi gures shows that it is not a result of 
high wartime consumption of wheat fl our. In fact there was 
little change in per capita consumption from the early thirties 
through 1946. Since then the decline has been rapid. The 
decline of 44 pounds per person with a population in excess 
of 180 million is about 8 billion pounds of fl our or about 176 
million bushels of wheat at 75% extraction.
 “3–During these postwar years, we have seen the 
example of Pepperidge Farms starting small, making 
different bread and rolls, growing rapidly and profi tably 
to the point that Campbell Soup was willing to pay a very 
handsome price for the company a couple of years ago. 
Other bakeries concentrating on consumer appeal have had 
similar success and the specialty shelves in the super markets 
keep growing. This is some indication that the consumer 
wants and will pay for extra palatability and character in 
baked goods.
 “What do these things mean? What should we, the 
soybean growers and the processing industry, do about it? 
We think our story to the wheat grower and the baker should 
be loud and clear. Soybeans are not going to take over the 
bakery industry and replace wheat fl our. But soy proteins 
have intrinsic values, nutritionally an d functionally, that 
hold real promise of helping to solve the big problems of the 
wheat farmer and the baker. They have little to lose and we 
all have much to gain. It is time to start working together to 
reverse the decline in the per capita consumption of wheat 
fl our by improving the consumer acceptance of bakery 
products.
 “The most signifi cant advance in the derivation of 
protein products for food from the soybean has been the 
isolation of the major protein component, often referred to as 
the acid-precipitable fraction. The ramifi cations of this single 
development have occupied the attention of both government 
and industry research workers for a long period of years, and 
it has only recently become a commercial reality with the 
introduction of useful forms for food product preparation. No 
accurate estimate of the cost of the exploratory research and 
the development work which made this achievement possible 
is available, but we are certain that it would run into the 
millions of dollars.
 “Isolated Soy Protein: Isolated soy protein is a 
commercially pure vegetable protein containing about 97% 
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protein on a moisture-free basis. In essence, it is produced 
from defatted soybean fl akes by a multi-stage process 
wherein the acid-precipitable protein fraction is separated 
from other soluble and insoluble bean components.
 “Isolated soy protein possesses a versatility which is 
not found in soy fl ours or soy protein concentrates. This 
versatility in both form and functional properties will open 
new vistas to the processor of familiar prepared foods and to 
the designer of new convenience food items.
 “The commercial forms available to the food processor 
range from water-dispersible spray-dried powders to fi brous 
forms which have gained much publicity in the design 
of fairly sophisticated meat-like structures. Although the 
development of fi brous texture forms for food is worthwhile 
in looking toward long-term growth of markets, we contend 
that imbalanced emphasis on this approach to textural 
properties will delay the acceptance of isolated soy protein 
as a food ingredient. We feel that near-term marketing 
opportunities for soy protein exist in the improvement 
of more conventionally prepared foods, both old and 
new. Further, we feel that it has a place in the design of 
convenience foods that have generated such tremendous 
consumer appeal.
 “Properly processed isolated soy protein has a 
surprisingly bland fl avor and clean aroma. In addition, its 
nutritional properties are such that it can contribute to the 
balance of other protein food ingredients, principally those 
of cereal origin. However, in the main, consumer-acceptable 
structure and fl avor patterns will not be sacrifi ced for 
nutrition alone. Understandably, the nutritional aspects of a 
food ingredient cannot be eliminated from the picture of food 
design; however, it becomes a matter of order of values” 
(Continued). Address: Central Soya Co., Chemurgy Div., 
Chicago, Illinois.

212. National Service for Freedom from Hunger, Bulletin 
(Colombo, Ceylon). 1963. Food for thought: “The Wonder 
Food”–Meals for Millions. No. 3. Sept. p. 1-4.
• Summary: At the top right of page 1 is the FAO “Freedom 
from Hunger” logo. “8. The discovery of MFP (Multipurpose 
Food) is likely to be treated as another American gimmick, 
or, at best, damned with faint praise, because of the labels 
it has been given, namely: ‘The Wonder Food’ and ‘Meals 
for Millions.’ Fortunately the empirical evidence in support 
of it and the concept behind it are now overwhelmingly in 
its favour as a signifi cant contribution to the world food 
problem. Dr. Borsook began producing the multi-purpose 
food in 1945 in the laboratory. It consisted of soy-grits 
mixed with vitamins and minerals, to provide at minimum 
cost (3 cents US dollars), in minimum bulk (2 ozs.), a high 
quality, palatable protein food, providing 1/3 of the minimum 
daily adult requirements of the vitamins, minerals, etc. laid 
down by the US food standards, in addition to 200 calories. 
On the basis of this discovery, the ‘Meals for Millions’ 

Foundation was set up in 1946 ‘for the relief and prevention 
of starvation and malnutrition in the world’. The objectives 
of the Foundation and its independent affi liates in other 
countries was to encourage MPF production in countries 
where malnutrition is widespread and chronic, and where 
proteins of good quality and essential vitamins and minerals 
are critically defi cient in the prevailing diets. All this would 
still have little relevance for Ceylon if not for the fact that 
the idea and practice have established themselves fi rmly in 
our neighbouring country, India. The Indian government and 
many of its Ministers and Offi cials became deeply interested 
in the idea, and initiated, since 1955, active Programmes 
of Research and Pilot Projects, mainly through the Central 
Food Technological Research Institute in Mysore. In 1956, 
an Indian MPF was produced, consisting of de-fatted 
ground-nut meal and Bengalli gram [Bengal gram], enriched 
with vitamins and minerals; and an intensive Programme 
for the popularization of the Indian MPF was launched on 
the occasion of the Swearing-In Ceremony of the Indian 
Union Government’s Cabinet at Rashtrapati Bhavan. At this 
ceremony, the Indian Prime Minister himself expressed his 
appreciation of the importance of the idea, and indicated 
his intention to support it with maximum assistance from 
Government. Since then, on the initiative of Dr. P.S. 
Deshmukh, the Indian Union Minister of Agriculture, and the 
President of the ‘Meals for Millions’ Association of India, 
Dr. V. Subramaniam, Research Director of the Association, 
multipurpose food is making much progress in India. At 
Coimbatore, there is now operating a plant that produces 
5 tons of MPF per day to take care of the entire School 
Feeding Programme of the Madras State. Dr. Subramaniam, 
in the course of an address, stated that ‘today, every State in 
India wants MPF, and more people speak, not of the wonder 
bean (soybean), but of the wonder food MPF.’”
 On page 2 is this notice is a rectangular box: “We are 
greatly indebted for much of the material on MPF to Mr. H. 
Jayasena, a Government Offi cial, who is also a member of 
the Jaycees [United States Junior Chamber], a leadership 
training and civic organization for people ages 18-41. Mr. 
Jayasena is a representative of the small Meals for Millions 
Committee in Ceylon, and an author of an unpublished 
monograph on the subject.”
 Also on page 2 is a full-page Ceylon Food Balance 
Sheet with nine columns for each of about 30 basic 
foodstuffs: Production. Change in stock. Foreign trade: 
Gross imports. Gross exports. Available supply. Distribution: 
Feed. Seed. Manufacture. Waste. Ceylon’s main crop is rice 
(paddy-wetland).

213. Soybean Digest. 1963. New development for soybeans 
in children’s food. Sept. p. 91.
• Summary: “A new way of preparing soybeans for 
use in children’s food in developing countries has been 
accomplished in an international research effort, the U.S. 
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Department of Agriculture reports.
 “A full-fat soy fl our that can be made in simple, mobile 
equipment resulted from cooperation of USDA’s Agricultural 
Research Service, the United Nations Children’s Fund 
(UNICEF), and Wenger Mixer Manufacturing of Sabetha, 
Kansas.
 “This fl our, made from dehulled soybeans, contains 
40% of high quality protein and 20% of easily digestible fat. 
It can be used alone in beverage products such as soy milk 
and babies’ formulas or with cereal products in macaroni, 
noodles, baked goods, and soups. The combination of 
soybean and cereal protein is well balanced nutritionally for 
human food.
 “Full-fat soy fl our is being evaluated as food for 
children under 1 year old in Taiwan and Indonesia. It will be 
compared with other soy foods in tests by 3,000 children.
 “The new method of preparing soy fl our is called the 
‘extrusion’ or ‘expansion’ process. The soybean product 
expands when it is extruded to atmospheric conditions from 
conditions of high pressure and temperature.
 Note: This is the earliest document seen (Nov. 2013) that 
discusses the use of extrusion cooking or an extruder to make 
soy fl our–especially full-fat soy fl our.
 “The cooperation of ARS [USDA’s Agricultural 
Research Service] scientists at Peoria, Illinois, in these 
studies is part of USDA’s research effort to fi nd new uses 
for agricultural products. UNICEF is interested in simple, 
compact food-processing equipment suitable for mobile use 
in developing countries where large scale processing is not 
yet feasible. The studies were fi nanced largely by UNICEF 
funds.”

214. Strayer, George M. 1963. Editor’s desk: Milestone for 
soybean industry. Soybean Digest. Oct. p. 4.
• Summary: “The recent conference at the Regional 
Laboratory at Peoria, where attention was focused on the 
use of soy protein in human feeding, marks a milestone 
in our industry. Never before have men from industry, 
the trade organizations, government and the international 
organizations sat down together for a series of days to 
consider where we are, what we need to know, what we 
do not know, and where we go from here on usage of soy 
protein for human food.
 “Very naturally those of us who can afford beefsteak 
and pork chops and poultry and dairy products are going to 
continue to consume them, and in so doing utilize our share 
of the soy protein in producing those livestock products. 
Likewise we will continue to encourage other peoples to 
increase consumption of those products as rapidly as they 
can afford to do so. But there are millions of people in the 
world who can neither afford nor obtain animal products in 
quantities suffi cient to supply their protein needs. They must 
rely on vegetable proteins. When they do so soy protein is 
the most logical source of the proper balance of amino acids.

 “To Dr. Fred Senti of the Northern Regional Laboratory, 
Dr. J.W. Hayward of the Soybean Council [of America] 
staff, and Dr. Max Milner of the United Nations Children’s 
Fund we hereby award the Golden Soybean Cluster for 
their insight, patience, foresight and ingenuity in planning 
and executing this program.” Address: [American Soybean 
Assoc., Hudson, Iowa].

215. Product Name:  [Fortifex].
Foreign Name:  Fortifex.
Manufacturer’s Name:  Nestle associate company.
Manufacturer’s Address:  Brazil.
Date of Introduction:  1963 November.
Ingredients:  In 1967: Maize, defatted soya fl our, vitamins 
1, B-1, B-2, DL-methionine, calcium carbonate.
Wt/Vol., Packaging, Price:  100 gm bags.
New Product–Documentation:  Belden, Gail Chester; et. 
al. 1964. “The protein paradox: Malnutrition, protein-rich 
foods, and the role of business.” Management Reports, 38 
Cummington St., Boston, MA 02215. ix + 145 p. See p. 53-
54. The section on “Brazil” states: “The Brazilian subsidiary 
of the international Swiss fi rm, Nestle, has developed a 
weaning food formulation for Brazilian children which has 
passed extensive laboratory, animal testing, controlled child 
feeding tests, and acceptability trials. The basic ingredients 
of the mixture, corn and soy, are available locally. To balance 
the mixture, calcium carbonate, A and B vitamins, and the 
amino acid methionine are added. The 30% protein mixture, 
a cream-colored fl our, is designed for home preparation 
similar to Incaparina: add water and sugar, then boil. It 
will be marketed under the brand name ‘Fortifex’ in an 
attractive polyethylene sachet, colorfully printed in black and 
orange. Instructions for using the product are both printed 
and presented in graphic form since most of the potential 
customers are illiterate.” The Government of Brazil and 
UNICEF “have agreed to subsidize a two-year market testing 
program by supplying a certain quantity of raw materials... 
Fortifex will be delivered to communal feeding centers in 
25-kilo (55 pound) bags.”
 G.D. Kapsiotis. 1967. PAG Bulletin No. 7. p. 71-73. 
Oct. “A list of protein food mixtures.” Contains 30% protein.
 E. Orr. 1972. Tropical Products Inst. G73. The use of 
protein-rich foods for the relief of malnutrition in developing 
countries: an analysis of experience. p. 13-14. “Fortifex was 
launched by the Nestle associate company in Brazil late in 
1963 in two major cities (combined population 100,000) 
in the North East of the country. The company, with its 
well-established distributive network, was able to arrange 
stockage by a very high proportion of the grocery stores 
and drug stores in the area. The product was apparently 
well received initially but demand declined over time. 
The company considers that the main reason was lack of 
acceptability due to the ‘beany’ taste imparted to the product 
by the soya fl our which made up about 50 per cent of the 
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ingredients. (It might be noted that the original formula 
combined groundnuts and soya fl our, but the groundnut 
fl our was omitted before production began because of the 
discovery of afl atoxin). It was also said that the price was a 
deterrent... The company also considers that lack of support 
by Government and the medical profession was an important 
factor in the enterprise’s lack of success... In 1966 regular 
production of Fortifex ceased, but batches are still made 
to order for institutions.” Table II (p. 66) shows that this 
product contained 47.5% soya and 46.3% maize.
 Note: This is the earliest known commercial soy product 
made in Brazil, or made by Nestle.

216. Hafner, Fred H. 1963. Re: Praise for the work of Mr. H. 
Jayasena with Multi Purpose Food in Ceylon. Letter to H. 
Jayasena, 185 Baseline Road, Borella, Colombo 9, Ceylon, 
Dec. 27. 2 p. Typed, with signature on letterhead (carbon 
copy).
• Summary: I want “to tell you how pleased I am with 
the vigorous campaign you are waging in behalf of MPF. 
The article in the FAO publication carries the message in a 
forceful way... Yet despite your enthusiasm, FAO’s support, 
Meals for Millions’ and GMI’s interest, there’s one thing 
lacking–the approval of the Ceylonese government and its 
advisory agencies.
 “General Mills cannot consider capital investment in 
Ceylon due to the complete lack of any guarantees against 
appropriation by the Ceylonese Government... Meanwhile 
malnutrition is a problem in Ceylon, particularly among 
children and nursing mothers. We cannot defer action on an 
MPF project until the U.S. and Ceylon governments have 
resolved their differences...
 “What we would prefer, of course, is: 1. Permission 
from the Ceylonese Government to introduce MPF into 
Ceylon on a commercial basis. 2. Contractual agreement 
with a responsible fi rm in Ceylon... to import, distribute, 
and market MPF to establish that a market exists; then 
import the ingredients and manufacture MPF in Ceylon. 3. 
Development of a completely indigenous MPF operation 
after volume of MPF sales has reached a level that would 
justify investment in a 2 ton/hour plant.”
 Copies sent to E.R. Chamberlain and L.R. Brewster. 
Address: Director of Edible Protein Products, Specialty 
Products Div., General Mills, Inc., 9200 Wayzata Blvd., 
Minneapolis 26, Minnesota.

217. Allen, Layton E. 1963. Expanded full-fat soy fl our: 
Two ton per hour capacity. Presented at Food Conservation 
Conference, UNICEF, New York. *

218. Allen, Layton E. 1963. Processed full fat fl our. 
Presented at Food Conservation Conference, UNICEF, New 
York. *

219. Allen, Layton E. 1963. Soy solvent-extracted grits. 
Presented at Food Conservation Conference, UNICEF, New 
York. *

220. Hunnikin, Cyril. 1963. Processing full fat soy fl our. 
Presented at FCD/Conference. *
• Summary: The Food Conservation Division of UNICEF 
has suggested that small scale equipment is available which 
would allow production at the rate of 1 ton of product per 
day.

221. Food and Agricultural Organization of the United 
Nations. 1963. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 17:118.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Mexico: Harvested 10,000 ha in 1960 and 1961, and 11,000 
ha in 1962.
 Paraguay: Harvested 1,000 ha in 1960, 2,000 ha in 1961, 
and 4,000 ha in 1962.
 Note: This is the earliest document seen (Jan. 2009) 
that gives soybean production or area statistics for Central 
America (Mexico).

222. Panemangalore, Myna; Balaji Rao, M.; Narayana Rao, 
M.; Rajagopalan, R. 1964. Studies on a processed protein 
food based on a blend of groundnut fl our and full-fat soya 
fl our fortifi ed with essential amino acids, vitamins and 
minerals. II. Amino acid composition and nutritive value of 
the proteins. J. of Nutrition and Dietetics (India) 1(1):4-7. 
Jan. [9 ref]
• Summary: Part I of this paper described the development 
of a protein food based on equal parts of full-fat soya fl our 
and low-fat groundnut fl our. That food was fortifi ed with 1% 
each of l-lysine and dl-methionine.
 “The present paper deals with studies on the amino 
acid composition and the nutritive value of the proteins 
present in the food.” Table 1 compares the essential amino 
acid composition (g/16g N) of this food, skim milk powder, 
and FAO reference protein pattern. Address: Central Food 
Technological Research Inst. (CFTRI), Mysore, India.

223. Parthasarathy, H.N.; Joseph, K.; Narayana Rao, 
M.; Swaminathan, M.; Sankaran, A.N.; Sreenivasan, A.; 
Subrahmanyan, V. 1964. The effect of supplementing 
processed soyabean meal proteins with dl-methionine 
hydroxy analogue (MHA) or dl-methionine on protein 
effi ciency ratio and net protein utilisation. J. of Nutrition and 
Dietetics (India) 1(1):14-18. Jan. [19 ref]
• Summary: Processed soya bean meal was made from 
decorticated soya bean dhal. Free of tryptic inhibitor, it was 
dried in a cabinet drier than powdered to pass through a 
50 mesh sieve. A sample of methionine hydroxy analogue 
(MHA, feed grade) was supplied by Monsanto Chemical Co., 
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USA. Table 1 compares the essential amino acid composition 
of the proteins of processed soya bean meal and skim milk 
powder with the FAO reference protein pattern.
 The protein effi ciency ratio (PER) and net protein 
utilization (NPU) values for the different diets fed to 
laboratory animals were as follows: Processed soya bean 
meal = 2.37 and 64.8. Soyabean meal + MHA = 3.20 and 
77.9. Soyabean meal + dl-methionine = 3.21 and 79.6. 
Skim milk powder = 3.08 and 80.8. Address: Central Food 
Technological Research Inst. (CFTRI), Mysore.

224. Diser, G.M.; Hayward, J.W. 1964. Expanding overseas 
markets for U.S. soy protein products: The most serious need 
in the human diet is adequate levels of good quality protein. 
Soybean Digest. May. p. 16.
• Summary: “Based on a presentation made by Mr. Diser at 
the Annual Meeting of the American Association of Cereal 
Chemists in Minneapolis” [Minnesota].
 “During the period Feb. 1 to March 21, 1962, the 
Soybean Council of America, Inc., in cooperation with the 
Foreign Agricultural Service of the U.S. Department of 
Agriculture, conducted a survey in 11 developing countries 
to determine the potential utilization of soy products as 
an aid in alleviating protein defi ciencies in the diets of the 
people in these areas of the world. One of the fundamental 
purposes of this survey was to learn the dietary habits, levels 
and status of the people in these countries. Representatives 
of the soybean processing industry made the survey which 
covered the following countries: Burma, Egypt, Greece, 
Hong Kong, India, Iran, West Pakistan, Philippine Islands, 
Portugal, Spain and Turkey.
 “The results of this survey showed that protein 
malnutrition, suffered by a major portion of the people 
in these countries as a result of inadequate food supplies, 
particularly a serious lack of protein foods, could be relieved 
by utilization of inexpensive oilseed protein products.
 “Bread, a principal food in these countries, if properly 
fortifi ed with soyfl our or grits, offers the greatest opportunity 
for increasing protein in the diet. Soy-supplemented 
chapattis, pakoris, samosas, buns and various other local 
breads were readily acceptable because of improved 
palatability, appearance and storage quality. These breads 
frequently contained two to seven times the amount of soy 
fl our or grits customarily used in the United States. Macaroni 
products, including noodles, and various native dishes, 
supplemented with these soy products, offer another means 
of improving dietary protein intake. These foods, as well as 
beverages and soups based on soy protein, were evaluated. 
by local food specialists and found to be acceptable in all 
countries. In most instances, lack of availability was the only 
factor preventing current use of soy products as a source of 
supplemental protein in the diet.
 “Beverages and infant formulas, based on full-fat or 
defatted soy fl our and nutritionally equivalent to cow’s milk, 

were found to be desirable for improving the general health 
of infants and children as well as expectant and nursing 
mothers in most of the countries. Products which have been 
developed and tested for this purpose under the auspices of 
the Soybean Council of America are presently available so 
that an 8-ounce serving costs about 1¢.
 “Distribution Channels: Relief agencies, military 
rationing, local government mass-feeding programs, and 
school lunch programs are immediately available as channels 
of distribution.
 “Based on information collected by the members of 
the survey team, market development for edible soybean 
products would logically proceed as follows: (1) samples 
would be provided for large-scale evaluation, (2) methods 
of using protein products to improve the nutritional value 
of foods would be demonstrated to consumers, (3) technical 
assistance would be furnished to local authorities, (4) relief 
agencies would be encouraged to purchase and use U.S. 
soy products to meet protein nutrition problems, (5) locally 
acceptable products would be developed and sold to meet 
the demand created by relief agency distribution and other 
market development efforts, and (6) as a result, developing 
countries would gradually increase their purchases of U.S. 
soy protein products or would increase their purchases of 
soybeans on the open market to process locally into products 
which would be used in the manufacture of and/or included 
in native foods for domestic consumption.
 “Present acceptance and available means of distribution 
indicate that a total of 25,000 tons of edible soy protein 
products could be adequately utilized per month in the 
11 countries surveyed. It is within the present capacity 
of the soy processing industry to produce all the current 
market demands plus an additional 6,000 tons of soy fl our 
and 10,500 tons of soy grits per month. Within 6 months 
presently existing plants could manufacture an additional 
25,000 tons per month without sacrifi cing any of the present 
market requirements. The increased production would 
consume an additional 20 to 22 million bushels of soybeans 
annually.
 “More recently, greater offi cial recognition has been 
given to the need for a market development program on 
the dietary utilization of soy protein products. The Agency 
for Industrial Development is becoming more cognizant 
of the need for protein in nutrition. For example, Alliance 
for Progress sponsored a workshop in Lima, Peru, from 
April 29 through May 10, 1963, with participating agencies 
including the government of Peru, the U.S. AID mission and 
personnel from the Latin American countries. The purpose 
of this workshop was to train administrators and managers of 
child feeding centers in connection with ‘Operation Ninos.’ 
A conference on the use of American foodstuffs to further the 
Alliance for Progress program was held in Quito, Ecuador, 
on May 12, 1963.
 “It is readily apparent that a new concept is being 
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formulated as to the type of foreign aid to be rendered in the 
future. This concept will undoubtedly include the furnishing 
of protein from all sources to feed the protein-hungry world.
 “A joint intergovernmental committee has been formed 
to follow up on the utilization of soy protein in foreign aid 
programs. Pilot projects are being developed on the use 
of soy protein in various areas. Shipments of soy products 
have been made to Egypt, Greece, West Pakistan and other 
countries for large-scale evaluation in response to requests 
developed through the efforts of the members of the survey 
team. Institutes have been established in West Pakistan and 
experiments are being conducted on soy protein products, 
particularly in demonstrating their value as nutritional 
supplements for children. The objective in this country is to 
get these products introduced on a commercial basis.
 “Usage in Colombia: Soy products are being promoted 
for bakery uses in Colombia through the Nutritional Institute 
and similar institutions. Isolated soy protein and soy fl our 
are being studied as a means of improving the nutritional 
value of ‘panela,’ a sugar-based food product widely used 
in the diet of infants and children in Colombia. In fact, a 
satisfactory product combining soy fl our and panela has 
been developed by the Colombian Institute of Technological 
Research and submitted for biological evaluation. The 
Soybean Council of America is cooperating with the 
Colombian armed forces in the evaluation of soy protein 
products. A large-scale study is presently under way in Peru 
in which the Council is cooperating with the armed forces to 
compare the nutritive value of soy fl our, fi sh fl our and other 
protein sources as represented by the native supplements.
 “The soybean industry, through the Council, has donated 
suffi cient soy grits for a research project to be conducted by 
the Agricultural Research Service, USDA, in cooperation 
with the University of Hong Kong. In this instance the soy 
grits will serve to provide a known amount of supplemental 
protein in cereal-containing foods in the diet of children in 
that area. The objective of this research is ‘to study the effect 
on growth and nutritional status of children of increasing 
their dietary intake of selected nutrients and of replacing a 
signifi cant part of the rice in the diet with wheat.’
 “A very recent and most important development in this 
area of expanding markets is evidenced by the request from 
USDA for offers from the industry to sell 160,000 pounds 
of defatted soy grits to the Commodity Credit Corp. These 
grits will be donated for distribution overseas by voluntary 
relief agencies through a market development program to 
be administered jointly by AID and the Foreign Agricultural 
Service, USDA. Evaluation of acceptance of this product 
in pilot child feeding projects, including school lunch 
programs, hospitals and orphanage centers, will be carried 
out in Bolivia, Nigeria, Turkey and the Philippine Islands. 
Each of these four countries will receive 40,000 pounds of 
grits for this study.
 “The offi ces of the Soybean Council plan to continue 

their efforts to bring about revision of the offi cial restrictions 
presently existing in many countries against the use of 
soy protein in meat and bread products and other foods” 
(Continued). Address: Soybean Council of America, Inc., 
Minneapolis, Minnesota.

225. Diser, G.M.; Hayward, J.W. 1964. Expanding overseas 
markets for U.S. soy protein products: The most serious need 
in the human diet is adequate levels of good quality protein 
(Continued–Document part II). Soybean Digest. May. p. 16.
• Summary: (Continued): The Council will continue to 
provide information and technical data on the properties 
of soy fl our and soy protein to governmental and various 
offi cial agencies. Demonstrations and seminars are scheduled 
in cooperation with schools, hospitals, women’s clubs, 
home economists’ groups and other organizations at the 
consumer level in Belgium, Luxembourg, Denmark and the 
other Scandinavian countries, France, England and other 
areas. These projects will include discussions on soy protein 
products and their nutritional and functional advantages in 
foods and bakery products. Food fairs will also be held in 
certain of the countries served by the Council to disseminate 
such information at both the consumer and industry level. 
The use of soy fl our in bread, baby foods, typical indigenous 
dishes and various specialty products will be demonstrated 
by representatives of the Council.
 “Efforts will be vigorously continued in attempting 
to bring about reduction of duties and other taxes on the 
importation of soy protein products in the United Kingdom, 
Spain and other countries where tariff barriers have been 
imposed.
 “Keep Close Contacts: Close contacts are being 
maintained with governmental and educational institutions in 
Italy in attempting to get soy approved as a food ingredient. 
The Council offi ce in Rome is working very closely with 
the largest manufacturers of pasta. Attempts are also being 
made to improve the level of protein in Italian bread through 
the addition of soy fl our. Licensing of industries for the 
manufacture and utilization of soy protein products is being 
promoted in Israel.
 “U.S. defense agencies are authorized to purchase 
protein products for use by armed forces of friendly nations. 
UNICEF is very active in promoting the utilization of soy in 
the protein-defi cient areas of the world. Church groups and 
other volunteer relief agencies are taking an active interest 
in soy as a potential source of supplemental protein for use 
in their feeding programs. These are only a few examples of 
the type of work being carried on cooperatively by Foreign 
Agriculture Service and the Soybean Council of America 
in attempting to develop the utilization of soy protein in the 
various countries.
 “Greatest Problem Hunger: As long as population 
growth continues to exceed levels of food production, hunger 
can be expected to be the world’s greatest problem. The 
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most serious need in the human diet throughout the world is 
for balanced nutrition with adequate levels of good quality 
protein. Unfortunately, many of the distribution programs 
implemented to date have resulted in the shipment of surplus 
grains overseas with little or no regard for defi ciencies in 
quantity and quality of protein in the food supplies of the 
various areas.
 “Protein products from the soybean, providing an 
abundance of excellent quality protein at a greatly reduced 
cost per unit, could properly supplement the cereals which 
make up a large share of the diet and thus aid in alleviating 
protein malnutrition in the protein-defi cient areas of the 
world. These products can be used directly in the human 
diet as a source of readily available protein in those areas 
where ability, facilities and land area are not available for the 
utilization of animals to convert feedstuffs into food.
 “A tremendous potential exists for the utilization of U.S. 
soy protein products in protein-defi cient countries. However, 
this market cannot be effectively expanded without a 
concurrent improvement in the stability of the administrative 
and economic status of the respective governments, together 
with a widespread educational program covering nutrition, 
sanitation and hygiene among those consumers whose need 
for a higher level of protein in their diet is greatest.
 “While samples of soy protein products have already 
been supplied through the Council to several of the 
developing countries for evaluation, it will be some time in 
the future before a report of the results of these studies can 
be expected. Consequently, any program for employing these 
products in improving the nutritional balance of the diets in 
various areas of the world would be signifi cantly expedited 
and greatly implemented if data resulting from the research 
and development studies recently recommended to USDA 
offi cials could be made available to those administering the 
program and providing the technical assistance so necessary 
for the optimum utilization of these protein products from 
the soybean.” Address: Soybean Council of America, Inc., 
Minneapolis, Minnesota.

226. Lo, K.S. 1964. Pioneering soy milk in Southeast Asia. 
Soybean Digest. May. p. 18, 20.
• Summary: “In 1962 we sold 2,500,000 cases of Vitasoy... 
Vitasoy has become the largest single seller in the local soft 
drink market. And this is no small achievement, when we 
are competing with such internationally known brands as 
Coca Cola, Pepsi Cola and Seven Up. We have certainly 
come a long way since we fi rst got started in 1940 with a 
small setup to make ‘milk’ out of the soybean. How I came 
about it was quite an accident. I happened to be in Shanghai 
in 1937 and attended a talk given by the late Julian Arnold 
who was then commercial attache to the American Embassy 
in Nanking. He called soybean the ‘Cow of China’ and 
practically attributed to it the preservation of the Chinese 
race... I was very impressed by his talk and came away with 

soybean stuck in my mind. I soon returned to Hong Kong 
and decided to do some experiments in making a formulated 
soybean milk which could serve as a milk substitute. A few 
friends took an interest in my work, and a private limited 
company with a paidup capital of HK$15,000 was formed 
to put the product on the market. The small factory with its 
crude equipment was formally opened in March 1940 by the 
then director of medical services, Dr. Selwyn-Clarke. In my 
opening speech, I said that the aim and object of this new 
venture was to bring better nutrition to the masses of people 
at the price they could afford to pay. This has ever since 
remained the policy of our company. To this day the retail 
price of our Vitasoy is less than one-third the price of cow’s 
milk.
 “The fi rst couple of years were extremely diffi cult. 
We soon found that, even among us Chinese to whom the 
soybean was by no means new, there was a strong prejudice 
against soy milk. They not only did not believe its nutritional 
values, but thought it could cause diarrhea, indigestion and 
stomach ache. At that stage the taste of our product, too, 
left much to be desired. Many consumers found it hard to 
take, because of the strong beany fl avor and the slightly 
bitter taste. Another problem we had to face was the keeping 
quality of the soy milk. We followed the dairy industry by 
packing it in standard half-pint milk bottles and sealed them 
with paper cap and hood. They spoiled even quicker than 
milk unless they were kept under refrigeration all the time.”
 “Hurt by public prejudice and lack of marketing know-
how, the business soon became a failure. When the Pacifi c 
War broke out in December 1942, the company had not only 
lost all its money, but also owed a large sum to me personally 
because I had to put up the money in order to keep it going. 
After the Japanese took over Hong Kong, they also took over 
our small factory and everything inside it. I left the Colony 
for Free China and remained there until the war was over.
 “I returned to Hong Kong after the war was over, and 
my fi rst task was to get Vitasoy back on the market. I was 
happy to fi nd most of the equipment was left intact in the 
factory and by November 1945 Vitasoy [which was named 
Sunspot Soya Milk at the time] was on sale again. This time 
I decided to push my product to the small people in the street 
and to market it as a beverage rather than a milk substitute.”
 In 1953 the original milk bottle with a paper cap and 
hood was changed to a soft drink bottle with a metal crown 
cap. After sterilization by heat, it could be kept for months 
without refrigeration. “This technical breakthrough gave the 
biggest impetus to the increase in sales volume.”
 “Soft drink sales in Hong Kong are very seasonal, with 
80% of the volume during the 6 summer months and the 
remaining 20% spread out from November to April. So we 
set to work on a heater which will keep Vitasoy hot during 
the cold weather. Its function will be just the opposite of an 
electric beverage cooler. After some initial failures we fi nally 
came out with a heater which has a capacity of heating 
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up to 4 cases of Vitasoy at a time and always maintains 
a temperature of 145ºF. So at any time during the winter 
a customer can walk up to a store and ask for a bottle of 
hot Vitasoy which will take away the chill, and yet not hot 
enough to burn his lips... With the help of the heaters, we are 
able to maintain 50% of our peak summer sales through the 
winter months. Hot Vitasoy stands out uniquely among the 
soft drinks, because there is no other soft drink which one 
can drink hot!”
 In 1963 the company built a new plant in Kowloon with 
twice the production capacity of the old original plant in 
Hong Kong. Today, Vitasoy is consumed by 250,000 people 
daily.
 “The infl uence of our work does not stop within the 
bounds of this little island. We helped UNICEF train 
technicians to operate a soybean milk powder plant in 
Indonesia. In Singapore, Malaya and Thailand, private 
enterprise started soybean milk plants after having seen our 
success in Hong Kong.”
 Photos show: (1) K.S. Lo. (2) Part of the crowd standing 
in line at the Vitasoy plant in Kowloon. Address: Hong Kong 
Soya Bean Products Co., Ltd.

227. Soybean Digest. 1964. Outlook for oilseed meals in 
foods. June. p. 20.
• Summary: Private companies are developing commercial 
protein-rich foods from oilseed meals. For example: “P.H. 
Hind, of Hind Bros. Co., the Garden Factory, Durban, 
South Africa, illustrated the possibilities in the commercial 
introduction of such a protein supplement to the general 
public in his report on the marketing of their formulation 
called ‘Pro- Nutro.’ The Hind fi rm fi rst became interested in 
such a product through reports by a physician of the serious 
problems of malnutrition in native tribes in South Africa. 
Demand for the product has outstripped manufacturing 
capacity. The ProNutro formula depends largely on peanut 
and soy fl our for its protein content, since these are the 
vegetable protein sources most readily available in that area.”

228. Mustakas, G.C.; Griffi n, E.L., Jr.; Allen, L.E.; Smith, 
O.B. 1964. Production and nutritional evaluation of 
extrusion-cooked full-fat soybean fl our. J. of the American 
Oil Chemists’ Society 41(9):607-14. Sept. [14 ref]
• Summary: The abstract begins: “A processing method for 
preparing full-fat soybean fl ours for human consumption 
by a new extrusion cooking method was developed.” The 
paper continues: “The extrusion equipment described in this 
paper was used in 1961 to convert soybeans directly to full-
fat meals for feed mixing. Swine feeding tests carried out 
on these meals at Purdue University [Indiana] were reported 
[Jimenez et al. 1961, in Feedstuffs 33(44):42] to give 
comparable weight gains and feed conversion effi ciencies of 
regular defatted soybean meal with added fat.
 “On the basis of the Purdue experiment, it was 

conceived that it might be possible to apply the cooker-
extruder process to dehulled soybeans to produce an edible-
grade full-fat soybean product which could be ground to a 
highly nutritious fl our for human foods.”
 “A collaborative project was therefore sponsored by 
UNICEF, and undertaken by the Northern Utilization Res. 
& Dev. Div., ARS [Agricultural Research Service], USDA 
[NRRL], and the Wenger Mixer Manufacturing [Sabetha, 
Kansas] to develop and evaluate and evaluate a simplifi ed 
extrusion cooking process for the production of full-fat 
soybean fl our for edible uses.” Contains an analysis of 
12 soybean fl ours processed under different conditions. 
“The United Nations Children’s Fund (UNICEF) has been 
improving local diets in the developing countries, especially 
of children and of pregnant and nursing mothers. Since 
[cow’s] milk is a logical food for this group, UNICEF has 
assisted in building and equipping over 200 milk-processing 
plants in the developing countries to provide safe milk or 
milk powder.”
 “Asians have traditionally used soybean foods, generally 
in a moist form. Some of these are: soy milk (a water extract 
of the ground whole bean); tofu (a precipitated curd similar 
to cottage cheese); and tempeh (a fermented product of the 
decorticated bean). Because of their relatively short shelf life 
they are usually made locally each day as a cottage or small 
village industry.”
 The product fl avor was evaluated. “The prevention of 
off-fl avors and odors which result from fat deterioration is 
of major importance.” Only one lot was stabilized with an 
antioxidant. Accelerated stability tests were conducted on 
two lots at 100ºF and 113ºF for 1-39 weeks. The higher-
temperature lot began to show evidence of rancidity by its 
elevated peroxide value of 6.4 at the end of 15 weeks, and 
this rancidity was strong at the end of 26 weeks when the 
peroxide value reached 54. The fresh products had a desired 
nutty fl avor, and the strong beany-bitter fl avor had been 
removed.
 “Proposed Clinical Testing. A 1,000-lb lot of the 
milled soy fl our has been forwarded to the P.N. Sarihusada 
Co., Jogjakarta, Indonesia, where it will be formulated 
and packaged for acceptability testing in the areas now 
supplied by the plant with the dried water-extracted soya 
milk formulation. Clinical and acceptability testing is being 
done by the College of Medicine of the National Taiwan 
University, Taipei, Taiwan. It is part of a large-scale clinical 
test with infants up to 12 months of age to compare the 
extruded soy fl our formulated as a milk, with various other 
soybean products.” Two illustrations show the extrusion 
equipment, which was operated by LaVon Wenger.
 Note: This is the earliest document seen (Dec. 1997) 
that discusses extrusion cooking in connection with soybeans 
for food uses. This appears to be the fi rst production of full-
fat soy fl our (FFSF) by an extrusion cooker. Address: 1-2. 
Northern Regional Research Lab., Peoria, Illinois; 3. Food 
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Conservation Div., UNICEF, United Nations, New York; 4. 
Wenger Mixer Manufacturing, Kansas City, Missouri.

229. Mustakas, Gus C.; Mayberry, Dean H. 1964. Simplifi es 
full-fat soy fl our process: USDA process economically 
converts soybeans to palatable, nutritious food with a good 
shelf-life. Food Engineering 36(10):52-53. Oct.
• Summary: In this continuous process, whole soybeans are 
cracked, dehulled, fl aked, the preconditioned at 212ºF to 
18-21% moisture, run through a high-speed mixer, and then 
an extruder where they are raised in 60-90 seconds to high 
pressure by a screw working in a closed barrel. They are 
extruded through ¼-inch die openings, cooled, dried, and 
milled to fl our. The temperature just before extrusion reaches 
240 to 290ºF.
 Soybean extrusion cooking is being studied by: (1) 
USDA’s Northern Utilization Research Laboratory, Peoria, 
Illinois; (2) Wenger Mixer Manufacturing, Kansas City, 
Missouri. (3) United Nations Children’s Fund, United 
Nations, New York.
 “The full-fat soy fl our process is a modifi cation of the 
Wenger system for the production of expanded dog food 
pellets.”
 A fl ow diagram shows continuous process pressure 
cooking of soybeans. An illustration shows a cut-away 
view of an extruder; the high- and low-pressure sections are 
separated by airlocks. A graph shows the temperature vs. 
time for the process; the maximum temperature ranges from 
about 240-280ºF. Address: Northern Utilization Research 
Lab., USDA, Peoria, Illinois.

230. Hand, D.B.; Steinkraus, K.H.; VanBuren, J.P.; Hackler, 
L.R.; Rawi, I. el; Pallesen, H.R. 1964. Pilot-plant studies on 
soymilk. Food Technology 18(12):139-42. Dec. [7 ref]
• Summary: Contents: Summary. Introduction. Experimental 
methods [cold-water grind]: Spray-dried water-extracted 
soymilk, soymilk from [unsoaked] dehulled soybeans, 
soymilk from soaked dehulled soybeans, spray-dried acid 
curd, soymilk residue [okara]. Results and discussion: 
Interrelation of soybean fractions, indices of quality in 
relation to processing conditions, nutritional assessment, 
studies on fl avor.
 Note 1. This is the earliest English-language document 
seen (June 2013) that uses the term “soymilk residue” (or 
“soy milk residue”) to refer to okara.
 This investigation was made to develop improvements 
in the process for making dried soymilk from whole 
soybeans for use in developing countries, and especially in 
the process used at the soymilk plant in Indonesia equipped 
by UNICEF. The authors made a dry soymilk of excellent 
quality directly from whole soybeans without including the 
typical water-extraction step. The yield is higher and labor 
costs are reduced. A homogenizer is added to the processing 
line, but an evaporator and fi lter press are eliminated.

 Figures show: (1) Flow sheet for water-extracted 
soymilk. (2) Flow sheet for soymilk from dehulled whole 
soybeans. (3) “Distribution of solids and protein as 
percentages in fractions from soaked soybeans.” When 
whole soybeans are soaked, 98.5% of the solids and 99.5% 
of the protein remain in the soaked beans; the rest goes into 
the soak water. When the soaked soybeans are ground and 
fi ltered, 65% of the solids from the original dry soybeans 
and 83% of the protein remains in the soymilk; 33.5% of the 
solids and 16.5% of the protein goes into the residue [okara]. 
When the soymilk is made into tofu by cooking, precipitation 
with 4% acetic acid, and pressing the curd, 49% of the solids 
from the original soybeans and 74% of the protein remain in 
the tofu; 16% of the solids and 9% of the protein go into the 
whey.
 (4) “Distribution of solids and protein as percentages 
in fractions from dehulled soybeans.” When whole dry 
soybeans were steamed lightly, then dehulled, 10% of the 
solids and 4% of the protein were lost in the hulls. When the 
dehulled whole soybeans were soaked in 3 times their weight 
of water, 10% of the solids in the original dry soybeans and 
4.5% of the protein was lost in the soak water. This 80% of 
the solids and 89.5% of the protein remained in the soaked 
dehulled soybeans.
 Tables show: (1) Composition of soymilk samples (% 
of total). (2) Taste panel comparison of soymilk samples: 
The water-extracted soymilk received the highest (i.e., best) 
score for fl avor (6.7) and consistency (8.1), followed by the 
soymilk made from dehulled whole soybeans (6.1 and 6.8), 
then the soymilk made from dehulled soaked whole soybeans 
(5.2 and 5.8). The acid-precipitated curd received a very low 
fl avor score (1.8) and low consistency score (1.8) because of 
its grittiness.
 (3) Pilot plant equipment list: Names and sources of 17 
pieces of equipment,
 Note 2. This is the earliest document seen (Oct. 
2003) with the word “soymilk” in the title from Cornell 
University’s Department of Food Science and Technology, 
Geneva, New York. This was the fi rst group to consistently 
spell “soymilk” as one word–the modern spelling. Address: 
New York State Agric. Exp. Station, Cornell Univ., Dep. of 
Food Science and Technology, Geneva, New York.

231. IRAT–CNRA (Centre National de Recherches 
Agronomiques). 1964. Collection de soja [Soybean 
collection]. In: Division d’amélioration des plantes. Section 
d’amélioration des cultures de diversifi cation. Compte rendu 
d’activité, 1963 [Division of plant improvement. Section of 
improvement of crops for diversifi cation. Report of activities 
in 1963]. Senegal: IRAT-CNRA. See p. 75. [1 ref. Fre]
• Summary: “Goal: To observe the adaptation under our 
ecological conditions of a plant material [the soybean] of 
secondary African origin (according to an article by Sapin de 
INEAC). The results of preceding years are not particularly 
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encouraging. Also, it is likely that this variety will be 
abandoned at the end of the 1963-64 season trials if the 
situation does not improve. Thirteen varieties were tested, 
12 from Tanganyika and 1 from Leopoldville [renamed 
Kinshasa in 1966] in the Belgian Congo [renamed Zaire in 
about 1960].”
 Note 1. This is the earliest document seen (March 2021) 
concerning the cultivation of soybeans in Senegal. This 
document contains the earliest date seen for the cultivation 
of soybeans in Senegal (1963). The source of the source of 
these soybeans was Tanganyika and the Belgian Congo.
 Note 2. This is the earliest document seen (Nov. 2021) 
that mentions IRAT in connection with soybeans. IRAT 
stands for Institut de Recherches Agronomiques Tropicales 
(Tropical Institute of Agronomic Research).
 Note 3: IRAT (L’Institut de Recherches Agronomiques 
Tropicales et des Cultures Vivrières) was established in 1960; 
in 1984 it became part of CIRAD (Centre de coopération 
internationale en recherche agronomique pour le 
développement) = The French Agricultural Research Centre 
for International Development. Address: Senegal.

232. Milner, Max. 1964. International Symposium on 
Oilseed Protein Foods, Mt. Fuji, Japan, 11-15 May 1964. 
P.A.G. News Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF) No. 4. p. 2-5. *

233. Aykroyd, Wallace R.; Doughty, Joyce. 1964. Legumes 
in human nutrition. FAO Nutritional Studies No. 19. xi + 138 
p. Reissued by FAO in 1982 (152 p.). [119 ref]
• Summary: Contents: Preface. Introduction. History of 
legumes. Production and consumption. Composition and 
nutritive value. Methods of processing and cooking: Soybean 
preparations in East Asia (p. 48-52)–Germination (sprouted 
soybeans), soybean curd (tofu, incl. chou tofu or “stinking 
soybean curd”), soy sauce (shoyu), soybean paste (miso), 
tempeh, natto, hamanatto, soybean “milk,” fermented 
preparations from groundnuts. Groundnut fl our.
 Effects of processing on nutritive value: Soaking, 
decortication, heating, germination, fermentation (mentions 
tempeh), effects of storage.
 Toxic substances. Legume proteins. Observations on the 
value of legumes in human feeding. The place of legumes 
in human diets. Appendixes: (1) Legumes eaten by man. 
(2) Nutritive value of important legumes. (3) Amino acid 
content of legumes. (4) Account of lathyrism in central 
India by General Sleeman. (5) Bibliography of soybean (11 
references). Some legume recipes. References.
 Soybeans are also mentioned on: Page 15: Table 1, 
“Important legumes.” Page 23: Indonesia, soybean curd, soy 
sauce, tempeh. Pages 23-24: Japan, miso, shoyu, natto, tofu, 
Korea, Taiwan. Pages 39-40: Carbohydrates in soybeans 
include “galactans, pentoses, and hemicelluloses which are 
poorly utilized.” Fats: only the groundnut and soybean are 

important sources of it.
 Page 55: Heating and trypsin inhibitor, methionine 
and cystine, raw unheated soybean meal, saridele. Page 58: 
fermentation, tempeh, PER. Pages 75-76: Protein values.
 Page 81: Dean used soybeans to treat a protein 
defi ciency. Page 84: Soybeans in India. Page 97: Soybean 
curd.
 Appendix 1, titled “Legumes eaten by man” (p. 101-14), 
lists the various legumes by their Latin names. The entry for 
Psophocarpus tetragonolobus gives its vernacular names 
as “Goa bean, asparagus pea, winged pea, winged bean, 
sesquidillas.”
 Note: This is the earliest English-language document 
seen (Aug. 2007) that uses the word “sesquidillas” to refer 
to the winged bean. Address: 1. Dep. of Human Nutrition, 
London School of Hygiene and Tropical Medicine; Former 
Director, Nutrition Div., FAO, Rome, Italy.

234. Belden, Gail Chester; Congleton, W.L.; DeVoto, W.R.; 
et al. 1964. The protein paradox: Malnutrition, protein-rich 
foods, and the role of business. Management Reports, 38 
Cummington St., Boston, MA 02215. ix + 145 p. No index. 
Also published by Nimrod Press, Boston, in 1965. 28 cm. 
[101 ref]
• Summary: Contents: Foreword by Nevin S. Scrimshaw, 
Massachusetts Inst. of Technology (MIT). Preface (by the 
10 authors, May 1964). I. The problem and the challenge: 
Population and food supply, protein and nutrition, protein 
quality, getting the protein into the diet, the need for action. 
II. Pioneering commercial efforts–Approaches to product 
development and marketing: 1. ProNutro in South Africa: 
Incumbe–the initial product, development and testing 
of ProNutro, commercial test marketing, fi rst national 
campaign, second national campaign, results of the national 
campaigns. 2. Incaparina in Latin America: Development 
of Incaparina, fi eld trials, commercial policies on INCAP, 
advertising policies. 3. Incaparina in El Salvador and 
Nicaragua. 4. Incaparina in Guatemala. 5. Incaparina in 
Mexico. 6. Incaparina: Early development, test marketing, 
results of the fi rst three months. 7. A protein-rich concentrate 
for Africa: Product development, commercial introduction. 
8. Other approaches: Nestle corn-soy weaning food in Brazil, 
India [no soy], Senegal [no soy], Saridele [which means 
“essence of the bean”; a soymilk] in Indonesia, started 
in mid-1957. 9. Lessons from the case histories: Product 
development, price, packaging, distribution, promotion, 
grass roots facilities versus incremental expansion, results, 
government and medical support.
 III. A look at quality problems and processing 
soybeans: Solvent extraction, water-extracted soy protein, 
full-fat soy fl our. Cottonseed: Expeller process, pre-
press solvent extraction. Peanuts. Fish: VioBin process 
(p. 78), Chile process, Bureau of Commercial Fisheries. 
Other protein sources: Protein isolates, protein from 
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petroleum, other oilseeds, other plants. Conclusion. Note: 
The VioBin Corporation produces commercially a fi sh 
protein concentrate or fi sh fl our at plants in New Bedford, 
Massachusetts; Monticello, Illinois; and Greenport, New 
York. “Ezra Levin, president of VioBin, states that his 
process can solve the malnutrition problem and that a 
one-time $300 million investment could fi nance enough 
permanent, self-sustaining facilities to overcome the world’s 
animal protein defi cit indefi nitely.” He has written a paper 
titled “The VioBin process for solvent extraction and 
dehydration of wet-fat products” (Monticello, Illinois, Sept. 
1963) (p. 78).
 IV. Are potential protein resources available?: Animal 
vs. vegetable protein. Oilseed resources. Marine resources. 
Protein resources and individual countries. V. The role 
of governments: United States government: Cooley 
loans, guarantees, information, research, Food for Peace, 
competition. Local governments.
 VI. Commercial feasibility–attitudes and opinions: 
How well is industry informed? What approaches are being 
considered?: Commercial ventures, individual projects, 
incremental basis, licensing arrangements, cooperative 
efforts, government involvement. What are the bottlenecks?: 
Finding the commercial market, distribution, changing food 
habits, product development, motivation and personnel, 
technical problems, risk and economic return. What are the 
opportunities?: Profi tability, future markets, public relations 
value, local government relations, social responsibility. Lack 
of consensus.
 VII. Conclusions, refl ections, and advice: Product 
development, production, promotion, distribution, getting 
started, words of caution. VIII. Bibliography. IX. Appendix.
 Concerning Food for Peace (p. 102-04). “The Food for 
Peace program was an outgrowth of Public Law 480, passed 
in 1954. The original purpose of the law was to provide 
the United States with a means of disposing of surplus 
commodities by selling them for local currencies of needy 
countries. Total exports under this law accounted for 28% of 
total U.S. agricultural exports for the fi rst nine years the law 
has been in operation.” These exports were composed of the 
following: wheat and wheat fl our (56%), fats and oils (16%), 
cotton (13%), feed grains (5%), rice (4%), dairy products 
(2%), and other commodities (4%). “In 1963 these exports 
amounted to 34% (in dollars) of the total United States 
economic assistance effort abroad.
 “In administering Public Law 480 the various agencies 
involved are governed by the provisions of the four sections: 
Title I–sales for foreign currencies (63% of total shipments); 
Title II–emergency relief and economic development (11%); 
Title III–donations through voluntary agencies (25%); Title 
IV–credit sales for dollars (1%).
 “The Department of Agriculture administered the 
program from 1954 until 1960, when President Kennedy 
created the offi ce of the Director of Food for Peace 

program. This person reports directly to the President and 
coordinates the efforts of the many governmental agencies 
that are involved in the administration of Public Law 480.” 
A diagram (p. 103) shows the Food for Peace operational 
[organization] chart. Immediately below the Director of 
Food for Peace are USDA, AID (Agency for International 
Development), State Department, Treasury Department, 
BOB [Bureau of the Budget, later Offi ce of Management and 
Budget], Defense USIA & OEP Commerce [OEP is Offi ce 
of Economic Programs within the Business and Defense 
Services Administration].
 “Much of the free food is distributed through voluntary 
agencies (‘Volagencies’ on the chart). Such organizations as 
CARE, the Church World Service, Catholic Relief Services, 
the Jewish Joint Distribution Committee, and others have 
many projects that are largely dependent on PL–480 for food 
and seed. Shipping charges on these products are often paid 
by AID. Within the recipient country, the local government 
usually pays the distribution charges...”
 “Perhaps the broadest Food for Peace activity is the 
school lunch feeding program under which 40 million 
children (as of August, 1963) receive daily lunches in many 
countries. Another important use of this food is as wages 
for community development projects; present Food for 
Work projects in 22 countries employ an estimated 700,000 
workers. In this manner, the food has been used to encourage 
the building of schools in Bolivia, the planting of trees in 
Tunisia, and the construction of a road in Iran.”
 Note: This is the earliest document seen (Nov. 1999) 
that mentions Nestle’s work with soy. Address: Boston, 
Massachusetts.

235. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1964. Processing of full-fat soy products. New York. R.1/
Add.15. *

236. Jayasena, H. 1964. Meals for Millions and multi-
purpose food (Leafl et). Ceylon: All Ceylon Buddhist 
Congress. 2 p. 36 cm.
• Summary: Contents of this mimeographed leafl et: 
Introduction. World-wide programme against hunger. India’s 
example. An old dictum challenged. Food tradition and 
coconuts. W.H.O. [World Health Organization of the United 
Nations] recommends. A step forward.
 “Multi-purpose food consists of a scientifi c blend 
of vegetable proteins, vitamins and minerals to provide 
maximum nutrition in palatable protein form at minimum 
cost. Besides, it has been designed to provide an adequate 
supplement to inadequate diets without affecting the taste 
and texture of the food usually consumed.
 “This food was fi rst developed by Professor Dr. Henry 
Borsook at the California Institute of Technology, U.S.A. 
in 1945 from a moderate research grant provided by Mr. 
Clifford Clinton, a civic leader and restaurant operator of Los 
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Angeles.
 “Multi-purpose Food called MPF for short was fi rst 
produced out of soyabean press-cake and enriched with 
vitamins and minerals to provide in a two ounce quantity 
one-third of the minimum daily requirements of the essential 
protein, vitamins and minerals for an adult man established 
by regulation by the U.S. Food and Drug Administration.”
 “In 1946, the non-profi t-making Meals for Millions 
Foundation was established in the USA to introduce this 
new concept for the prevention of malnutrition. By this 
programme, the Meals for Millions Foundation proposed:
 “(1) To introduce to under-developed countries, the 
soy-based multi-purpose food (MPF) as an example of the 
type of low-cost food concentrate that could convert poor 
defi cient diets into good nutritious diets.
 “(2) To stimulate self-help programmes in the 
developing countries for them to produce from their own 
resources MPF type foods to prevent malnutrition among the 
vulnerable groups in their countries.
 “India’s example: Although till 1956, the American 
Meals for Millions Foundation was the only source of multi-
purpose food, the stimulus provided by the popularisation 
of the MPF idea in India led to research being carried out at 
the Central Food Technological Research Institute, Mysore 
which resulted in an indigenous MPF being produced 
in India in 1954. It was made out of local raw material 
consisting principally of peanut and Bengal gram. This 
programme received the enthusiastic support of the Indian 
Prime Minister and the members of his cabinet.
 “The Government of Madras after appropriate feeding 
trials decided to use Indian MPF for its school feeding 
programme involving about one million children. The MPF 
required for this feeding programme is produced by a private 
manufacturer. This idea is catching up in other States of 
the Indian Union. Indian MPF, a minimum of 1 to 2 ounces 
costing 3 to 6 N.P. per day is considered suffi cient to meet a 
substantial part of the protein and vitamin defi ciencies in the 
Indian diet. Besides India, Brazil, Mexico, and Japan are also 
producing MPFs, making use of indigenous raw material.
 “An old dictum challenged: MPF whether of the 
soy-based or other varieties have been formulated on the 
principle which Dr. Henry Borsook once explained in the 
following words:
 “’We recognized in 1946 that the outstanding world 
nutrition problem was protein defi ciency. The means for 
coping with vitamin and mineral defi ciencies was worked 
out. The obstacle to coping with the problem of protein 
defi ciency was the wrong teaching which prevailed...
that without animal protein there would always be protein 
malnutrition. There is no scientifi c justifi cation for this 
dictum.’
 “’It was motivated’ he said ‘by antiquated ideas, by 
wrong economics...’
 “Dr. Henry Borsook, stressing this point further 

explained:
 “’We know from proved scientifi c evidence that 
certain mixtures of vegetable proteins can do just as well 
nutritionally as animal proteins and we know the reason why. 
Animal protein is too expensive. A cow or a hog converts 
only about three percent of its feed into human food...’”
 “’Vegetable proteins’ Dr. Borsook emphasised ‘are the 
cheapest in land, human labour and materials. There are 
vast unused reserves of human food in vegetable proteins, 
especially those in industrial by-products.’”
 Incidentally, Dr. Henry Borsook is not alone in this view. 
This same view is shared by Dr. Moises Behar, Director 
of the Institute of Nutrition, Central America and Panama, 
among others. The thesis that animal protein is not essential 
for human nutrition because by the scientifi c mixing of 
various foods it is possible to produce a kind of vegetable 
“meat” is indeed heartening news for Buddhists especially 
who by reasons of religious persuasion are enjoined to 
abstain from killing animals for food or other purposes.”
 “It is noteworthy that while soyabean meal has been 
in use as a human food for quite some time, in regard to 
peanut press-cake, the W.H.O. Protein Advisory Group has 
recently concluded that solvent extracted groundnut fl our 
can be safely used in feeding children, provided that solvents 
of known characteristics are utilized and controlled. We 
would like to make the observation that we should not stop 
with growing peanut and gingelly [sesame] alone. It will 
be well to consider growing soybean in Ceylon which has 
experimentally proved feasible in certain parts of the country. 
In terms of vegetable protein it gives the highest yield. It 
is also worth refl ecting that it is a crop that has retained its 
place in the food economy of China for nearly 6,000 years.
 “A step forward:
 “In conclusion it may be pointed out that multi-purpose 
food is a product that has been universally used. From 1946 
till to-date, approximately 13 million pounds of this “wonder 
food” have been introduced through voluntary agencies to 
medical, health, and welfare authorities in 129 countries and 
territories.
 “All the conditions requiring the production of MPF in 
Ceylon are now present. We have malnutrition and under-
nutrition of a considerable scale. We have a fair supply of 
one product, namely, coconut, that can form the base of such 
a product. The know-how and the technology also can be 
had, if needed. NPF has experimentally proved as a mean 
of reducing rice-intake, not only without ill-effects, but 
with nutritional benefi ts. The sooner MPF is popularised 
in Ceylon, the better it will be for the people’s welfare.” 
Address: Honorary Secretary, National Development 
Enquiry, All Ceylon Buddhist Congress.

237. McGovern, George S. 1964. War against want: 
America’s Food for Peace program. New York, NY: Walker 
and Company. xix + 148 p. Forward by President Lyndon B. 
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Johnson. Illust. No index. 21 cm.
• Summary: This good history and analysis of the U.S. Food 
for Peace Program (Public Law 480) is greatly weakened by 
lack of an index.
 Contents: Prologue. Acknowledgments. 1. The challenge 
of hunger. 2. Tools for the attack. Serving the Food for Peace 
table. 4. Food: Instrument of economic development. 5. 
Alianza para el Progreso (Alliance for Progress, proposed by 
President Kennedy on 13 March 1961). 6. Food and the India 
way. 7. Freedom from hunger. 8. Victory in the war against 
want. Appendix I: The Food for Peace Program. Appendix II: 
A partial list of voluntary participants in the Food for Peace 
program.
 The Food for Peace program began in 1954. Senator 
McGovern was born in 1922. On 16 Dec. 1960 President-
elect Kennedy asked him to serve as director of a newly 
proposed White House Offi ce of Food for Peace. In the 
opening hours of his administration, on 24 Jan. 1961, 
President Kennedy issued an Executive Order creating the 
Offi ce of Food for Peace; Senator McGovern was its fi rst 
director.
 Chapter 2 includes a history of U.S. relief feeding 
programs, the work of Herbert Hoover, and the Lend 
Lease Act of March 1941 (in which the USA procured vast 
quantities of food for our fi ghting overseas Allies such as 
Britain and the USSR), and the Marshall Plan (which sent 
$13,000 million in American resources into Western Europe 
over 4 years). But after the Korean Confl ict (1950-1953) 
farm surpluses began to accumulate in America at the same 
time there were chronic food shortages in many parts of the 
world. So in 1954 Congress enacted legislation designed to 
utilize U.S. food surpluses in less-developed countries. “This 
was the very important Agricultural Trade Development and 
Assistance Act of 1954, Public Law 480. Known around the 
world as ‘PL 480’ it was an ingenious combination of self-
interest and idealism.”
 Title I of PL 480 consists of foreign currency sales. Title 
II is outright grants of food in times of emergency or disaster. 
Title III authorizes distribution abroad of surplus food by 
private voluntary agencies, such as CARE and many church-
connected agencies. In 1959 a new provision was added to 
PL 480–the extension of long-term credit at low interest rates 
on dollar sales of surplus food and fi ber. The total of U.S. 
food assistance since 1948 is over $20,000 million.
 Chapter 7, titled “Freedom from hunger,” focuses 
on FAO (The Food and Agriculture Organization of the 
United Nations) and its forerunners. FAO was born out 
of the Hot Springs Conference held by forty-four nations 
at the Homestead Hotel, Hot Springs, Virginia, from 
May 18 to June 3, 1943. President Franklin D. Roosevelt 
issued an invitation to this conference at the peak of World 
War II, on 30 March 1943, to countries associated with 
the United States in the war, to discuss world problems 
of agriculture, nutrition an food. “This fi rst World Food 

Congress established an interim commission with an offi ce 
in Washington, D.C., which functioned until” FAO was 
formally established as an agency of the United Nations on 
16 Oct. 1945 in Quebec, Canada, to assume the work of the 
International Agriculture Institute and is presently governed 
by the U.N. Conference of Member Nations. FAO’s 
headquarters was transferred from Washington to Rome, 
Italy, in early 1951 (p. 101).
 “In July 1960, FAO, with the approval and cooperation 
of the United Nations system, launched the fi ve-year, 
worldwide Freedom from Hunger Campaign.” The 
message of this campaign “to the more affl uent nations has 
concentrated on arousing public awareness of the danger 
which global hunger and malnutrition pose to the peace 
and progress of mankind. It has also sought to encourage 
international cooperation in facing up to the solution of these 
problems.”
 “Every nation has been urged to establish a Citizens’ 
Freedom from Hunger Foundation to raise funds for the 
campaign. In this way private individuals, women’s clubs, 
religious groups, civic organizations, and commercial fi rms 
can participate through contributions of money or materials.
 “The American Freedom from Hunger Foundation 
Campaign was named by President Kennedy on November 
22, 1961, the day before Thanksgiving.” A ceremony in 
the White House launched the U.S. phase of the campaign. 
Alvin Shapiro of Washington, DC, was the fi rst head of 
the American Foundation (p. 103-04). A photo (facing p. 
15) shows the people present at the launching of the FFH 
Campaign in the Fish Room of the White House (left to 
right): Marian Anderson, Senator George McGovern, 
President John F. Kennedy, German Chancellor Konrad 
Adenauer, and Mrs. Woodrow Wilson.
 “A highlight of the campaign was the World Food 
Congress in Washington, D.C., June 14-18, 1963, timed to 
commemorate the twentieth anniversary of the Hot Springs 
World Food Conference” [in Virginia]. President Kennedy 
opened the conference with a memorable speech (p. 106). 
The United States pledged $40 million in commodities, as 
part of a program to reduce U.S. food surpluses and also feed 
the hungry (p. 108).
 Note: In March 1979 The American Freedom from 
Hunger Foundation merged with the Meals for Millions 
Foundation to become the “Meals for Millions / Freedom 
from Hunger Foundation.”
 The World Food Program was fi rst established at the 
1960 Food and Agricultural Organization (FAO) Conference, 
when George McGovern, director of the US Food for Peace 
Program, proposed establishing a multilateral food aid 
program. WFP was formally established in 1963 by the FAO 
and the United Nations General Assembly on a three-year 
experimental basis. In 1965, the program was extended to a 
continuing basis.
 Chapter 8, “Victory in the war against want, begins: On 
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23 Sept. 1959 Soviet premier Nikita Khruschev, at the start 
of his visit to the United States, visited the farm of Roswell 
Garst near the city of Coon Rapids, Iowa. He wanted to learn 
more about modern agriculture. In the Soviet Union nearly 
50% of the entire labor force was involved in producing 
food, compared with only 8% in the United States. Yet 
the remaining 92% of Americans are better fed than is the 
Russian populace, and the USA has surplus food which it 
uses to feed the hungry overseas (p. 113-14).
 “The great changes in American agriculture came at 
an accelerating pace after 1915 with the sharply increased 
demands for food of World War I serving as a catalyst. In 
the half century since then the American farm has been 
transformed. Every phase of the farm operation is heavily 
assisted by machinery. Rural electrifi cation not only lights 
the farmhouse but runs everything from water pump to 
milking machine, hybrid seed, chemical fertilizer, pesticides, 
livestock feed supplements, soybean products, and a host of 
other developments, including the cooperative movement, 
have changed the face and form of rural America.”
 In 1862, under Abraham Lincoln and during the Civil 
War, three historic acts “laid the institutional foundation of 
American agriculture: The Homestead Act, the Morrill Act, 
and the creation of the Department of Agriculture (p. 115-
16).
 In the last half of Chapter 8 McGovern suggests “a ten-
point battle plan against hunger led by the American people, 
which I am convinced will end in victory.” These are largely 
McGovern’s opinions about how the Food for Peace program 
could be improved and expanded. Four example, No. 4 is to 
“eliminate the political restrictions on our Food for Peace 
(FFP) program.” He advocates that surplus American food 
be sent to hungry people (especially children) living in 
Communist countries, such as the USSR, China, or Cuba.
 Appendix I gives 4 pages of statistics about the FFP 
program, including a graph showing the dollar value of FFP 
shipments to 5 different regions of the world from 1955 to 
1963. Shipments to Europe peaked in 1957 at $850 million 
and decreased sharply thereafter. Shipments to the Near East 
and South Asia peaked in 1961 at $700 million and have 
decreased since then but were still the largest in 1963.
 Appendix II includes directories of: (1) The executive 
committee of the American Food for Peace Council. Many 
of the members of the Executive Committee are private 
citizens. Mr. Dwayne O. Andreas, an Executive Vice 
President, is from Farmers Union Grain Terminal Association 
(FUGTA). (2) The American Freedom From Hunger 
Foundation, Inc., divided into offi cers, executive committee, 
and board of trustees (incl. Dwayne Andreas). (3) American 
Council of Voluntary Agencies for Foreign Service, Inc. (4) 
United States trade groups cooperating in foreign market 
development (incl. Soybean Council of America, and 
American Soybean Association). Address: Senator, South 
Dakota.

238. Hegsted, D.M.; Chang, Yet-Oy. 1965. Protein utilization 
in growing rats: I. Relative growth index as a bioassay 
procedure. J. of Nutrition 85(2):159-68. Feb. [26 ref]
• Summary: This is the earliest known paper to propose the 
slope-ratio as a measure of protein quality. If lactalbumin has 
a relative value of 100, casein is 70 and soy protein is 34%. 
The authors propose this as an alternative to PER (protein 
effi ciency ratio), which they think is not an adequate method.
 There are presently only two procedures for evaluating 
the nutritive value of proteins (protein quality). (1) 
Biological value as determined by the method of Thomas 
(1909) as modifi ed by Mitchell (1924) and Mitchell and 
Carmen (1926); this is generally considered the method of 
choice. The measures of chemical score (Block & Mitchell 
1946-47), protein score (FAO 1957), and nitrogen balance 
index (Allinson 1955) are derived from it. (2) Protein 
effi ciency ratio–originally proposed by Osborne and co-
workers (119). Address: 1. Dep. of Nutrition, Harvard School 
of Public Health, Boston, Massachusetts; 2. Div. of Home 
Economics, Univ. of Wyoming, Laramie, Wyoming.

239. Abbott, J.C. 1965. Protein rich foods from oilseeds: 
Economic aspects. P.A.G. News Bulletin (Protein Advisory 
Group, WHO / FAO / UNICEF) No. 5. p. 19-38. April. [15 
ref]
• Summary: Table 1 lists annual consumption (in metric 
tons) of oilseed protein foods in some main consuming 
areas. Column 1: Miso, tofu, tempeh and other fermented or 
cooked soybean products: Mainland China 3,736,000. Japan 
2,536,000. Indonesia 200,000. South Korea 160,000. Taiwan 
153,000. Hong Kong 15,000. Malaya 15,000. Singapore 
15,000.
 Column 2: Soy milks: Singapore and Malaya 1,300 
metric tons, Hong Kong 1,000.
 Note: This is the earliest document seen (March 2020) 
that contains industry or market statistics for soymilk by 
geographical region. Address: Chief, Marketing Branch, 
FAO Headquarters, Rome, Italy.

240. DeMaeyer, E.M. 1965. Full-fat soy mixtures in the 
feeding of infants in Taiwan. P.A.G. News Bulletin (Protein 
Advisory Group, WHO / FAO / UNICEF) No. 5. p. 50-59. 
April. [2 ref]
• Summary: “In China soy products including soy milk are 
customarily not fed to children below the age of three years.”
 “These trials have thus established the usefulness of 
full-fat soy products as practical and satisfactory alternatives 
to infants’ foods based on animal milk when they are fed 
at levels which are not critical from the protein and calorie 
viewpoint.” Address: PAG, New York.

241. Graham, W.R., Jr. 1965. The role of the food industry 
in the development of Incaparina. P.A.G. News Bulletin 
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(Protein Advisory Group, WHO / FAO / UNICEF) No. 5. p. 
5-12. April. [4 ref]
• Summary: “The industrial activity in the production and 
sale of Incaparina has been thoroughly described in up-dated 
reports by Shaw (1964) and Belden, et al. (1964). These 
include progress reports on the manufacture and distribution 
of Incaparina in Guatemala, Colombia, and Mexico as well 
as proposals for several other Central and South American 
countries. This report will limit itself to the application 
of current business methods to the introduction of a new 
product as applied to Incaparina on the Colombian market 
by Productos Quaker, S.A. and its parent, the Quaker Oats 
Company.
 “Several acceptance tests were successfully run. Finally, 
Formula 9 (cottonseed) and Formula 15 (cottonseed and soy) 
were found to be equally acceptable in a 400-family test and 
the product was ready for the test market with Formula 15.”
 Note: This paper was presented at International 
Conference on the Prevention of Malnutrition in the Pre-
School Child, Washington, D.C., 7-11 Dec. 1964. Address: 
Quaker Oats Co., Barrington, Illinois.

242. Odendaal, W.A. 1965. ProNutro. P.A.G. News Bulletin 
(Protein Advisory Group, WHO / FAO / UNICEF) No. 5. p. 
13-18. April. [11 ref]
• Summary: Discusses the background and history, 
ingredients, nutritional composition, and marketing of 
this product. “ProNutro consists of skimmed milk, whole 
soya and peanuts (hand-picked, approved by the South 
African Oilseeds Control Board), fi sh protein concentrate 
(manufactured in Cape Town), food yeast, wheat germ, whey 
powder, bone meal, with added iron, iodised salt, B-vitamins 
(thiamine, ribofl avin and niacin) and sugar for palatability 
purposes.” Address: Hind Bros. & Co., Ltd., Durban, Natal, 
South Africa.

243. Virendrasingh, M. 1965. Soybean oil in the economy of 
India. Soybean Digest. May. p. 69-71.
• Summary: Paper read before the Fats and Oils Symposium, 
New Delhi.
 “I am going to dip you in soybean oil and by the time 
I take you out, I hope you will have swallowed enough 
of your requirement and been convinced that it is–excuse 
the expression–a damn good oil–an oil that will do 
much to alleviate low levels of nutrition, an oil that will 
unquestionably help this country.
 “There is a lot of misunderstanding in the country 
about P.L. 480, which is called the Food for Peace program. 
Certain people feel that as America has plenty of food to 
spare, it should be given free or many concessions should 
be made to dispose of it. I know there is an element which 
would vehemently oppose receiving free food as not befi tting 
the independence and prestige of the nation. America is 
aware of the aspirations of developing nations to become 

self-reliant and, therefore, it has devised this ingenious 
program by which it can share its agricultural abundance.
 “Let me briefl y explain the Food for Peace program. We 
are mostly concerned with title I which permits countries 
needing food to purchase it in their own currencies. Only 
those commodities like wheat, rice, cotton and vegetable 
oil, which are in abundance, come under this program. The 
money accumulated, in India’s case rupees, is utilized for 
economic aid.
 “You can visualize the tremendous amount of foreign 
exchange developing nations would have had to spend if 
America did not have abundance of food and this program to 
share it in order to help to feed the peoples of the world who 
need it. I would venture to say the Food for Peace program 
has helped to prevent revolution and political upheaval 
in many countries so that the people may concentrate on 
constructive endeavor to raise their living standards.
 “Dr. P.V. Sukhatme, director, statistics division of the 
Food and Agriculture Organization (FAO), said that the 
estimate of the undernourished people in India is 25%, while 
those who are malnourished is 60%.
 “What is the fi gure in numbers? Our population today 
is estimated around 480 million and growing by 11 million 
every year. The number of people undernourished in India 
works out to 120 million and malnourished 290 million.
 “What a tremendous national loss. No wonder many of 
our people are physically undeveloped and unfi t, depressed 
and unable to put in a good day’s work.
 “Poor nutrition is the main cause for listlessness, 
lethargy and low productivity of our people. Unless, 
therefore, people attain to full vigor and vitality by adequate 
and balanced nutrition, production in agriculture and industry 
will continue to remain low and progress in economic 
development is bound to be slow.
 “Barrier to Progress: I reiterate that one of the greatest 
barriers to economic progress, one that we seldom realize, 
one that is insidious, is the one of low productivity through 
poor nutrition.
 “I wonder if any of you have traveled in the South [of 
India]. I would like you to take a trip from Bangalore to 
Davangare. You will see people on the way who are puny, 
emaciated, deformed and miserable looking. They have 
obvious signs of hunger and malnutrition.
 “Once last year I was in Kanpur at the time of the Amas 
on a Monday, which does not fall often. People from nearby 
villages had come to bathe in the Ganges. I had to go through 
this melee a couple of times for my work. The people I saw 
were emaciated and stark hunger stared at me from their 
faces.
 “These sights live in my memory and I often think, how 
can a people who are underfed and ill-nourished have the 
mentality, will and power to produce more and raise their 
standard of living? Every time I see these living skeletons, 
I make a silent resolve that I should do all in my power and 
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capacity to get more food to the millions in my country who 
are poor.
 “Our position as regards nutrition is very low among 
nations. Whereas our average daily food intake in calories is 
1,970, the average of all the other underdeveloped countries 
in Asia (including China), Africa, and Latin America is 
2,170. In the rich countries a person obtains 3,070 calories. 
Our average protein intake of 52 grams a day is fairly good, 
but it is unbalanced as, out of this, animal protein constitutes 
6 grams. However, more animal protein is an insurmountable 
problem unless something drastic is done about our cattle 
population.
 “Our visible fats and oils consumption is deplorably 
low at 4 kilograms an annum, which is 25% of the optimum 
requirement as recommended by nutritionists...” Address: 
Director for India, Soybean Council of America Inc.

244. De, Sasanka S. 1965. The present state of protein-rich 
food development in Asia and the Far East. J. of Nutrition 
and Dietetics (India) 2(3):166-76. July. [23 ref]
• Summary: Gives an excellent account of soymilk 
production in Asia during the mid-1960s and a brief history 
of the FAO/WHO/UNICEF/Protein-rich food program. 
“The First International Conference sponsored by FAO, 
WHO and Josiah Macy Jr. Foundation (New York) held 
in Jamaica in 1953, discussed the biological, technical 
and pathological aspects of protein malnutrition. The next 
Conference on ‘Human protein requirements and their 
fulfi llments in practice’ held in Princeton in 1955 under the 
same sponsorship, gave detailed consideration to the testing 
of new protein rich foods before their use in child feeding 
was recommended.
 “The Protein Advisory Group (PAG) was established 
by the Director-General of WHO in 1955 to ‘act on behalf 
of WHO in rendering advice to FAO and UNICEF on the 
safety and suitability for human consumption of proposed 
new protein-rich foods.’ The PAG... became a tripartite FAO/
WHO/UNICEF Protein Advisory Group in 1961.”
 Soybean milk: “In 1939, K.S. Lo established a fi rm 
known as ‘Hong Kong Soyabean Products’ to produce 
sterilized bottled soya milk. The two plants of the fi rm in 
Hong Kong produce 12,000 cases (24 x 7-oz. bottles per 
case) a day.”
 Also discusses miso, natto, tempeh, full-fat soya fl our, 
soya presscake and meal, groundnut protein isolate. Address: 
Regional Offi ce for Asia and Far East, FAO, Bangkok, 
Thailand.

245. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1965. Dairy-type foods based on soy protein isolates. New 
York. R.1/Add.16. July. *

246. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1965. Review of recent developments in soy protein food 

processing. New York. R.1/Add.17. July. *

247. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1965. Some recent nutritional studies on soy. New York. R.1/
Add.19. July. *

248. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1965. Summary of recent advances on soya. New York. R.1/
Add.20. July. *

249. Dimler, R.J. 1965. Full-fat soy fl our and the world food 
defi cit. Soybean Digest. Sept. p. 32-34, 36-37.
• Summary: This article begins: “The world is in the midst 
of a population explosion of catastrophic proportions” (Fig. 
1, graph). It is estimated that the world population will reach 
6 billion by the year 2000. Note: The actual date was Oct. 
1999.
 “In the regions of dietary defi ciencies affecting some 2 
billion people, their shortages are in protein, fat, and calories, 
but the protein defi ciency is probably the most critical.” 
A small portrait photo shows Dimler. Address: Director, 
Northern Regional Research Lab., Peoria, Illinois.

250. Chemical and Engineering News. 1965. Altschul 
receives Spencer award. 43(46):88. Nov. 15.
• Summary: “The Charles F. Spencer Award for 
achievements in agricultural and food chemistry was 
presented to Dr. Aaron M. Altschul of USDA’s Southern 
Regional Research Laboratory.”
 “For more than 20 years Dr. Altschul’s efforts have 
been dedicated to the improvement and more effi cient use of 
vegetable proteins for human consumption. His conviction 
that the world’s hungry millions could be fed by substituting 
the more economical, yet wholesome, vegetable proteins for 
animal proteins has led to the development of nourishing 
foods from cottonseed, soybean, and peanut fl ours.
 “Dr. Altschul earned his Ph.D. in physical chemistry in 
1937 from the University of Chicago. He then served in the 
university’s chemistry department... He joined the staff of 
the Southern Regional Research Laboratory, at New Orleans, 
Louisiana, in 1941 to conduct research on plant proteins and 
on storage of cottonseed. In 1949 he was promoted to head 
of the protein and carbohydrate division.”
 “Since 1958, Dr. Altschul has been chief research 
chemist of the Seed Protein Pioneering Research 
Laboratory... Despite this work load, Dr. Altschul has 
found time to serve as a consultant on vegetable proteins 
to the World Health Organization (WHO), the Food and 
Agricultural Organization (FAO), and the United Nations’ 
Children’s Fund.”
 A portrait photo shows Dr. Aaron M. Altschul.

251. Meager, A.E. 1965. The contribution of UNICEF to the 
nutritional needs of women and children. In: Transactions of 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   134

© Copyright Soyinfo Center 2021

the Far East Symposium on Nutrition (2nd). Taipei, Taiwan. 
v + 332 p. See p. 304+. Held May 18-25, 1964. 24 cm. [21 
ref]
• Summary: Page 308: “(4) Testing of new processing 
methods and of low-cost food formulations using full-fat soy 
fl ours in Indonesia, Peru, and Taiwan.”
 “(6) Exploration of new production methods for infant 
foods based on traditional fermentation procedures, with 
specifi c reference to soybeans. Under this program UNICEF, 
in collaboration with the World Food Program, will assist 
in a number of demonstration projects, the objectives 
of which will be to produce and develop effective local 
distribution of special food mixtures designed to meet the 
needs of preschool children.” Address: Program Offi cer, Asia 
Regional Offi ce, UNICEF, Bangkok, Thailand.

252. Altschul, Aaron M. 1965. Proteins: Their chemistry and 
politics. New York, NY: Basic Books, Inc. xii + 337 p. Illust. 
Index. 22 cm. Summarized in Soybean Digest, April 1966, p. 
38. [300* ref]
• Summary: Contents: Foreword. Preface. Part I: 
Introduction. 1. Introducing proteins. 2. The protein content 
of tissues. Part II: Amino acids, proteins, and proteolysis. 3. 
Amino acids. 4. The primary structure of proteins. 5. The 
size and shape of protein molecules. 6. Proteolytic enzymes 
and proteolysis.
 Part III: Proteins in food. 7. The protein requirements of 
Homo sapiens: I. 8. The nutritive value of proteins. 9. The 
role of amino acid composition. 10. The protein requirements 
of Homo sapiens: II. The effect of heat on food proteins. 12. 
Proteins in food–Some things to think about.
 Part IV: Protein food supply. 13. The protein food 
problem I: A general discussion. 14. The protein food 
problem II: Some details. 15. Examples of partial solutions 
to the protein problem. 16. The animal protein defi cit. 17. 
Possibilities of increasing food supplies. 18. Vegetable 
protein concentrates. 19. Soybeans, cottonseed, and peanuts. 
20. A matter of sophistication.
 This is an early statement of the “protein gap” and 
“proteins are limiting” theory–although neither of those 
terms are mentioned. The author believes it will be 
impossible to meet the needs of children in needy countries 
through the traditional means, such as milk supplies. “For 
this reason, United Nations agencies are assisting programs 
to provide low-cost processed, protein-enriched foods 
capable of meeting in an economical manner the nutritional 
needs of children in low-income urban groups.”
 Dr. Altschul gives a clear statement of the damaging 
effects of hunger (p. 11): “Hunger is the beginning of a 
downward spiral; begotten by it are impaired growth, 
reduced resistance to infection, and loss of ambition and 
ability to work. There is a lowering of the standard of living 
and a further reduction in the ability to produce food, starting 
thereby another downward turn of the spiral.” Address: Chief 

Research Chemist, USDA Seed Pioneering Research Lab., 
New Orleans, Louisiana.

253. FAO Nutrition Meeting Report Series. 1965. Protein 
requirements. Report of a Joint FAO/WHO Expert Group. 
No. 37. 71 p. Also published as WHO Technical Report 
Series, No. 301. [103 ref]
• Summary: Discusses basic human protein requirements, 
and the many complex considerations involved in 
determining them. Address: FAO, Rome, Italy.

254. Food and Agricultural Organization of the United 
Nations. 1965. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 19:125.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. Viet-Nam, North: Harvested 26,000* 
ha in 1962/63, producing 9.000* metric tons. Production in 
1963 was 8,000* metric tons.

255. Balu, V.; Bhutiani, R.C. 1965? Indian Multi-
Purpose food: Recipes. Mysore City, India: Central Food 
Technological Research Institute. 37 p. Undated. Illust. 12 
cm.
• Summary: “Foreword: The Indian Multi-Purpose Food 
requires no introduction. It is already known over a large part 
of the country as a good protective food, and its usefulness 
has been testifi ed by the users. It is particularly valuable 
to the vulnerable groups viz., the growing children and the 
expectant and nursing mothers. It is not too much to expect 
that before long its popularity will further extend to a large 
section of our people who will benefi t by the use of this 
cheap and nutritious food supplement.
 “It is common knowledge that most of our diets are 
defi cient in food essentials, viz., protein, minerals and 
vitamins. The Multi-Purpose Food is designed to correct a 
large part of this defect at minimum cost. About two ounces 
per day is the prescribed level but even one to one-and-a-half 
ounces will suffi ce in a large number of cases.
 “The Multi-Purpose Food (M.P.F.) is a concentrated 
food by itself. Even at the level at which it is recommended, 
it will effect a saving in the consumption of food grains. It 
will therefore be of dual value, i.e., as a subsidiary and as a 
protective food.
 “The Multi-Purpose Food as now distributed is of two 
types. The seasoned preparation which is popular with a 
large section of people can be used as a savoury by itself or 
with other food preparations. The unseasoned one can be 
used for the preparation of sweets and other types of food. It 
is our general experience that an average housewife or cook 
in India is equally at home with both types of products and 
can use them in a variety of ways. It is nevertheless felt that 
a set of recipes based on our experience would provide a 
basis for a start. We have no doubt that most of the users can 
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further improve on our effort.
 “The Multi-Purpose Food is ideally suited for regular 
use in the homes, in various types of institutions, canteens, 
hotels, restaurants etc. It can be easily processed and made 
into a variety of attractive, ‘ready-to-serve’ snacks.
 “About two years ago, we made substantial quantities of 
biscuits (‘Nutro’ brand) incorporating this product with the 
generous assistance provided by the Prime Minister out of 
his Relief Fund. These biscuits were distributed throughout 
the country with the kind co-operation of the Indian Red 
Cross. Plans are now underway for regular production of 
`Nutro’ Biscuits which have already become fairly popular 
and for which there is a substantial potential demand.
 “The value of the product has been recognized by 
several of our National leaders who have warmly exhorted 
the production and distribution of the product all over the 
country. In an address at the Second All-India Nutrition 
Conference at Ambala, our Health Minister (Shri D. 
P. Karmarkar) expressed his warm appreciation of the 
product and recommended its use in rural areas. Further. 
the Central Ministry of Food and Agriculture has provided 
a substantial grant for popularization and extension of the 
use of this product as also various preparations made out 
of it. The Indian Meals for Millions Association has been 
established under the distinguished Presidentship of Dr. 
Panjabrao Deshmukh, Minister for co-operation, primarily 
for developing and popularizing the use of the Multi-
Purpose Food. The goal of the Association is to stimulate the 
manufacture of the product in various parts of the country 
so that the largest possible section of people can benefi t by 
its use. The Association and its Executive have given their 
valuable support in our effort. We have received the most 
generous encouragement and support from the American 
Meals for Millions Foundation. That organization has 
given us every possible assistance in developing the Indian 
product. But for its generous assistance, it would not have 
been possible for us to make the progress that we have 
achieved. The American Organization and particularly its 
Founder President, Mr Clifford Clinton and its enthusiastic 
Executive Secretary, Miss Florence Rose have offered us 
further generous assistance and that help will go a long way 
in establishing the product in our country. Besides, there is 
already a certain amount of demand for the product from the 
neighbouring countries in the Middle-East and South-East 
Asia. It is hoped that with some further effort, the benefi ts of 
the product can be extended to our neighbouring countries 
whose nutritional problems are closely similar to ours.
 The Multi-Purpose Food has already attracted the 
attention of International Organizations like the UNICEF, 
FAO and WHO who are concerned with the nutrition and 
well-being of particularly the vulnerable groups and there 
is a programme for starting a big production unit with the 
assistance of the UNICEF. It is hoped that this programme 
will soon receive the generous support of our Government.

 “The various States in India have also expressed their 
interest in setting up manufacturing units for the production 
of Multi-Purpose Food. A pioneer in this line is the 
Government of Madras which has already taken a decision 
to set up production units under its own auspices. Several 
manufacturing fi rms and charitable organizations have come 
forth with offers to manufacture the product. It is hoped that, 
before long, there will be a useful network of production 
centres throughout the country. -
 “Research work in India in respect of standardization 
of the manufacture of the product was conducted at the 
Central Food Technological Research Institute, Mysore 
and the Indian Institute of Science, Bangalore. The Council 
of Scientifi c and Industrial Research has taken very keen 
interest in the effort and has given us every possible 
encouragement and support. Our warm thanks are due to 
Professor M.S. Thacker, Director-General, Scientifi c and 
Industrial Research who has taken very keen personal 
interest in the project and has helped us to attain the present 
stage of development.
 “The development of the Indian Multi-Purpose Food 
and its practical application are a result of the collaborative 
effort of a large number of workers. Particular mention 
may be made of the names of Doctors M. Swaminathan, R. 
Rajagopalan, H.A.B. Parpia and Miss S.V. Chandiramani, 
all of whom have worked with missionary zeal. Mention 
must be made of the valuable contributions of Messrs. 
R.C. Bhutiani, V. Balu and K.V. Achyuta Rao. Special 
mention should also be made of the valuable efforts of Dr 
Radha Karnad, Secretary-Treasurer to the Indian Meals for 
Million Association, who has collaborated in the programme 
and spared no pains to make a success the project–V. 
Subrahmanyan, Director
 “General Food Technological Research Institute, 
Mysore.
 The next section, titled “Indian Multi-Purpose Food” (p. 
5-6), gives more details about the product, and its intended 
purposes. Address: Mysore, India.

256. Agricultural Research (USDA). 1966. Soybean fl our: In 
fi ve easy steps. An inexpensive way for villagers to make soy 
fl our in protein-short areas of the world. 14(10): 8-9. April.
• Summary: “Villagers in countries where meat, milk, eggs, 
and other animal-protein foods are in short supply may some 
day learn how to make protein-rich soybean fl our–in fi ve 
easy steps developed by ARS engineers.
 “The work is one phase of a broad developmental effort 
by USDA scientists to provide high-protein and high-energy 
foods for people in developing countries.
 “Financed by the Agency for International Development 
(AID), the soy fl our process has been developed by ARS 
engineers W.J. Albrecht, G.O. Mustakas, and E.L. Griffi n, 
Jr., at the Northern utilization research laboratory, Peoria, 
Illinois.
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 “Using inexpensive and readily available equipment (see 
photo steps, right), the soy fl our process discards only the 
hulls in converting soybeans to full-fat fl our. The end product 
is about 20 percent fat and 40 percent protein, which is 
expected to be used in beverages, soups, and various cooked 
dishes. Other research has shown that soybean protein has 
more of the essential amino acids than protein of wheat, 
corn, or rice.
 “Food evaluation under the AID-ARS project is 
providing information on the nutritive value of the soy fl our; 
its use in foreign foods; how it can be formulated into such 
foods as beverages and gruels for infants and children; and 
the acceptability, home preparation, and use of these foods.
 “The development of the fi ve-step process follows other 
research on industrial-type extrusion cookers for preparing 
soy meal that is ground into fl our. Extrusion cooking, 
designed to meet heavy needs in urban communities, offers 
an alternate low-cost way of cooking soybeans for use as soy 
fl our in foreign countries.
 “Foreign technicians are being trained under the AID-
ARS project to insure that the processes developed will 
immediately begin enriching protein-poor diets.
 “To assist in the studies, food technologists and 
mechanical engineers Hsi-Lin Chen and Ching-Tang Yeh 
from Taiwan, and D.T. Salon from the Philippines, are now 
training at the Peoria laboratory. Their training is under 
the sponsorship of the United Nations Children’s Fund 
(UNICEF).
 “The soy fl our project is an outgrowth of ARS-UNICEF 
research started in 1963. Methods were developed to 
produce soy fl our in industrial-type equipment on a scale 
large enough to feed people in urban areas. The fl our, tested 
clinically in Taiwan, was found satisfactory, but an easier 
method of producing it was needed for villages and farms. 
Thus, the fi ve-step process was born.
 “Earlier soybean food studies at the Northern 
laboratory include the processing of Japanese miso and tofu 
(Agricultural Research, March 1960, p. 5) and Indonesian 
tempeh. Brazilians, as well as Indonesians, studied tempeh 
making. ARS is supporting Public Law 480 research on 
foods in Israel, Japan, and Taiwan.
 Photos show the fi ve-step process. “Soybeans are 
(1) soaked overnight in water containing 1 percent soda 
bicarbonate, and boiled 10 to 15 minutes; (2) air dried; (3) 
cracked; (4) dehulled; and (5) ground into fl our. Soaking 
shortens cooking and provides the right moisture content 
without close supervision. Brief cooking in boiling water 
sterilizes the beans, and deactivates growth inhibitors 
without removing protein.”
 Note: There seems to be no extrusion involved anywhere 
in the process.

257. Bean, Louis H. 1966. Closing the world’s nutritional 
gap–with animal or vegetable protein? P.A.G. News Bulletin 

(Protein Advisory Group, WHO / FAO / UNICEF) No. 6. p. 
20-31. April. [4 ref]
• Summary: Footnote: This paper was fi rst presented by 
the author at the: 8th Annual Conference on Science and 
Technology in Israel and the Middle East, New York, N.Y., 
23 Oct. 1965.
 “The World’s Food Crisis has been fairly well 
publicized, and its main features are beginning to stand out 
clearly. Population practically everywhere is rising. Food 
production is barely keeping pace. In the most populated 
areas of the Far East [East Asia], the Near East, Africa and 
Latin America, increases in population prevent increases in 
per capita income and in per capita food consumption. In 
the U.S.A. production is being held in check, so as to keep 
surplus food production from piling up. In Europe, food 
production is increasing faster than population, and we are 
witnessing there an increase in the so-called quality of the 
diets, that is, an increase in livestock production.”
 “The protein shortage is something over 8 million 
tons, about half derived from animal, half from vegetable 
sources.”
 “I want to dwell on these protein shortages and to use 
them to make two points. The fi rst is that the separation 
between animal and vegetable protein seems to me 
misleading. It leads to placing undue emphasis on livestock 
production in underdeveloped countries. The second point 
is that if this fact were more generally recognized, it would 
help to speed up expansion in the supply of protein food, for 
it would shift some of the emphasis from costly, wasteful 
livestock production in the surplus producing countries as 
well as in the protein defi cit countries to the more immediate 
potential increases in vegetable protein.”
 “Even if by some miracle the poor of India now living 
on $50 a year were to earn $100 or $150 per capita, the 
difference in the amount of animal protein in their diet would 
rise from 2-3 grams per day to 7-8 grams and total protein 
from about 35 grams to 50 (among urban families).”
 “Those who look at the world food crisis in terms of 
decades, see the dire consequences of a doubling of the 
world’s population in the next 30-40 years.” Note: The world 
population in 1965 was 3.29 billion. It doubled in 43 years; it 
topped 6.6 billion in 2008.
 Tables show: (1) World food defi cit, 1959-1961 (million 
metric tons). In calories, protein, and fat. World total, 
Communist Asia, and all other countries. (2) Available 
food per 100 persons per day: Developing countries (70% 
of world’s people). Developed countries (30% of world’s 
people). USA & Canada (6.6% of world’s people). Includes 
calories per person: 2150, 3050, 3110. Protein–Total per 
person 58, 90, 93 gm. Protein–Animal per person: 9, 44, 
66 gm. (3) Number of days of protein requirement (by a 
moderately active man) produced by one acre, yield selected 
food product: Beef cattle 77 days. Hogs 129. Poultry 185. 
Milk 236. Corn fl akes 354. Oatmeal 392. Corn meal 773. 
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Wheat fl our (whole) 877. Beans, dry edible 1,116. Peas, 
split 1,783. Soybeans, edible 2,224. Conclusion: Animals 
are ineffi cient producers of protein; legumes are the most 
effi cient producers.
 Bar charts show: (1) Relative cost of protein from 
selected raw material sources:
 Beef (retail) $4.44.
 Chicken (dressed) $1.50.
 Wheat fl our $0.60.
 Bulgar wheat [bulgur] $0.47.
 Peanut meal (defatted) $0.43.
 Dry skim milk [nonfat dry milk] $0.40.
 Wheat (whole) $0.30.
 Cottonseed fl our $0.17.
 Fish meal (food) $0.14.
 Soy fl our (food) $0.11.
 Note: This analysis is very similar to that of Diet for a 
Small Planet (Sept. 1971). Address: Economic Consultant, 
Arlington, Virginia.

258. Hegsted, D. Mark. 1966. World protein defi ciencies 
and human health. P.A.G. News Bulletin (Protein Advisory 
Group, WHO / FAO / UNICEF) No. 6. p. 13-19. April. [16 
ref]
• Summary: “In summary, the major problem is concentrated 
in the pre-school children throughout the underdeveloped 
parts of the world. The problem is complex and involves 
not only inadequate protein but inadequate diets in general. 
There are probably between 100 and 200 million children in 
these age groups that are inadequately fed.
 “The major problem is one of distribution of food 
according to need. There is poor distribution not only among 
regions, social classes and families, but more importantly 
within families. The young child has the highest protein 
requirements but receives the least adequate diets. Poverty 
and ignorance are important causes as well as the inadequate 
food supply.”
 “A more direct approach through the production of 
inexpensive foods suitable for young children seems much 
more promising. A great many protein-rich materials not 
used now in human nutrition [such as soybeans and defatted 
soybean meal] are available.” Address: Dep. of Nutrition, 
Harvard School of Public Health, Boston, Massachusetts.

259. Altschul, Aaron M. 1966. A look at the world protein 
situation: We can solve the world food problem but not easily 
and not without new ideas. Soybean Digest. May. p. 15-16, 
19-22.
• Summary: Begins with an autobiography of Aaron 
Altschul. His fi rst interest was in proteins, particularly 
seed proteins. Then he moved to New Orleans and was 
given broad opportunities in the Seed Protein Laboratory, 
organized almost 8 years ago. His second interest was in 
cottonseed, traditionally a southern crop, and on ways to 

realize to the maximum the potential of its proteins. “The 
success of this effort led the to opening of new markets to 
cottonseed protein in foodstuffs for monogastric animals. 
“Another important event was my meeting Don Sabin of 
UNICEF who invited me to become a consultant to his group 
to help this UN agency to develop new sources of protein for 
humans to replace skim milk powder. At one of the UNICEF 
meetings I met Professor Nevin Scrimshaw, then head of 
INCAP in Guatemala, and this led to my involvement in 
his development of Incaparina. a corn-cottonseed food for 
infants.”
 In 1958 his fi rst book, Processed Plant Protein 
Foodstuffs, was published. It was followed by Proteins–
Their Chemistry and Politics.
 Contents: Protein malnutrition. Situation is urgent. 
Cottonseed as food (Incaparina, soybean foods in Japan–tofu, 
miso, shoyu–provide about 10% of Japan’s protein, soymilk 
in Hong Kong, ProNutro in South Africa). Limiting amino 
acids. Tailormade foods (aleurone grains as seen by electron 
microscopes, the majority of the proteins are the so-called 
globulins). Purifi ed proteins (three major proteins appear 
pure by ultracentrifugation, ion exchange chromatography, 
gel electrophoresis on polyacrylamide gel, the major seed 
proteins of aleurins, ergastic proteins in seeds, ultimate 
structure of seed proteins is unknown). New foods required 
(until world population can be stabilized and controlled).
 A small portrait photo shows Altschul. Address: Seed 
Protein Pioneering Research Lab., New Orleans, Louisiana.

260. Soybean Digest. 1966. To hold soy protein conference. 
May. p. 54.
• Summary: “Relieving hunger throughout the world will be 
the theme of an International Conference on Soybean Protein 
Foods to be held at the U.S. Department of Agriculture’s 
Northern utilization research laboratory in Peoria, Illinois, 
Oct. 17-19.
 “Scientists attending will exchange information and 
coordinate research on ways to improve soybean foods. 
Cosponsors of the conference are USDA’s Agricultural 
Research Service and other government agencies, the 
American Soybean Association, National Soybean 
Processors Association, Soybean Council of America, 
the United Nations Children’s Fund, and the Food and 
Agriculture Organization [of the United Nations].
 “First-day conference subjects are soybean food 
value, potential world soybean supply and the food habits 
and protein needs in Africa, Asia, and Latin America. Dr. 
Robert J. Dimler, conference chairman and director of the 
laboratory, will open the 2½-day meeting.
 “Under discussion on the second day will be the 
production of soy foods in the United States, as well as 
the manufacture and distribution of these foods in other 
countries. Conference summaries by industrial and research 
leaders will be given on the fi nal half day.
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 “The Northern laboratory has been USDA’s center for 
studies on new uses for soybeans since 1942. Efforts to 
increase the use of U.S. soybeans in foreign foods resulted 
in research on ways to process Japanese miso and tofu, 
Indonesian tempeh and full-fat soy fl our, which retains all 
the soybean protein and fat. The work on miso and tofu was 
part of a market development program in which the Foreign 
Agricultural Service and the American Soybean Association 
cooperated.
 “Two trainees from Taiwan and one from the 
Philippines, all sponsored by UNICEF, are studying full-fat 
soy fl our processing at the Peoria laboratory in a project 
fi nanced by the Agency for International Development. An 
Israeli trainee completed 5 months’ study in August 1965.
 “Scientists in Israel, Japan and Taiwan are continuing 
research on these soy foods under Public Law 480.”
 A small portrait photo shows R.J. Dimler.

261. Boinville, Charles de. 1966. Increasing dependence on 
U.S. beans. Soybean Digest. July. p. 16-18.
• Summary: Discusses a recent FAO study on oilseed 
crushing in developing countries such as Philippines, 
Nigeria, Sierra Leone, Gambia, etc.
 “In Nigeria the groundnut crush has doubled [since 
1960]... Until 1964, Nigeria supplied 69% of the world’s 
supply of palm kernels and her own crush was limited to a 
few thousand tons. But last year the fi rst large processing 
plant came into operation and others are to follow.
 “Nigeria provides the most outstanding example of 
the growth of crushing in developing countries but similar 
reports come in regularly from many parts of the world–new 
palm kernel mills in Dahomey and Sierra Leone, expanded 
crushing of groundnuts in Gambia and the former French 
West African territories, new cottonseed mills in Nicaragua 
and the prospects that the Philippine crush of copra will 
double over the next 10 years.”
 A photo shows Charles de Boinville. Address: Chairman, 
British Oil & Cake Mills, and President, International Assoc. 
of Seed Crushers.

262. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1966. Soybean: Production, cultivation, economics of supply, 
processing, and marketing. New York. 44 p. R.1/Add.21. 
Aug. [3 ref]
• Summary: Reviews work in progress or completed on the 
initiation or expansion of soybean production in developing 
countries. Based on a report of the Nutrition Division, FAO 
Headquarters, Rome, from a meeting of the PAG held in 
Geneva. Address: New York.

263. Marquette, J. 1966. Possibilité et intérêt de la culture du 
Soja noir au Lac Alaotra [Possibilities of, and interest in, the 
cultivation of black soybeans at Lake Alaotra, Madagascar]. 
Agronomie Tropicale (France) 21(9):1049-53. Sept. [Fre; 

eng; spa]
• Summary: A study of the possibilities of cultivating black 
soybeans was conducted from 1 July 1959 to 30 June 1961 at 
the Lac Alaotra Station. The trial was conducted in rice fi elds 
which are used from December to May for the production 
of paddy. The trial showed that these fi elds could be used 
during the remaining months to cultivate soybeans as an 
off-season fodder crop. If the soybeans are planted in May 
or June, soybean production for fodder will be at a peak in 
September and October, both months when livestock most 
lacks green fodder. Address: Ingénieur de Travaux Agricoles 
(IRAM-IRAT).

264. Randolph, Chet. 1966. New vegetable protein foods are 
now available: International Protein Conference [at Peoria]. 
Soybean Digest. Dec. p. 9-10.
• Summary: “Over 250 people attended the International 
Conference on Soybean Protein Foods at Peoria, Illinois, 
Oct. 17-19. They came from many states, nine countries, and 
the United Nations.
 “At a similar conference 5 years ago many questions 
were raised as to how we might meet the protein needs of 
the world and whether or not the necessary foods could be 
developed and marketed successfully. At this conference it 
became clear that scientists have developed the formulas and 
techniques and that foods are now available from vegetable 
protein sources. How to distribute or market the foods is not 
so clear.
 “Orville G. Bentley, dean of the College of Agriculture 
at the University of Illinois, who opened the conference, 
referred to the soybean as the golden nugget of the Orient 
that is now recognized worldwide as the effi cient producer of 
high-quality protein and oil. The United States produces 71% 
of the world soybean supply.
 “The need for protein in the underdeveloped countries 
was clearly reestablished at the conference. Dr. Ricardo 
Bressani, of the division of agricultural and food chemistry 
in Guatemala, Dr. Fred T. Sai of the University of Ghana 
Medical School, and Dr. Kamaluddin Ahinad of the 
University of Dacca in East Pakistan all reported graphically 
the need for protein, especially for children and in particular 
those just weaned. In the underdeveloped areas the infant 
is taken from the mother’s breast and abruptly placed 
on a starch gruel which may be made from corn, casava 
[cassava], or rice. At the very time when they need the 
greatest protection against childhood diseases they are given 
a strange gruel, in many cases with only half the protein 
requirements.
 “Several men in the medical profession reported on 
experimental work proving that vegetable sources can supply 
the needed protein where milk is not available or is too high 
priced. Dr. George C. Graham of Baltimore City Hospitals 
[Maryland] reported on a detailed study of undernourished 
infants who responded to vegetable proteins. Dr. Po-Chao 
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Huang of the Massachusetts Institute of Technology had 
returned to his native Formosa where he had an experiment 
with 57 babies that averaged 3 months of age. He compared 
cow’s milk, soy beverage, and some soy fl our and rice 
formulas. In all cases he found that the growth rate, skin 
texture and smile of the babies were equal whether the 
protein was from vegetable or milk protein sources. He even 
had two sets of identical twins which added to the study.
 “Sales of Incaparina: John W. Money with Quaker Oats 
Co., working in Colombia in South America, reported that 
Incaparina was beyond the experimental stage and they were 
actually selling it. This high-protein formula is supplying 
the protein needs of children in that area to the equivalent 
of 5 million glasses of milk a month. They have priced their 
product just below the second staple food, rice.
 “We had reports of the many uses of soy fl our and 
soy grits and beverages that can come in an almost infi nite 
variety of forms. One type of soy fl our is used in baked 
goods, another in doughnuts. Soy grits are widely used in 
dog food, with another type of soy fl our fi nding increased 
use as a calf milk replacer. Different companies are prepared 
to sell soy fi ber foods with fl avors similar to those of fi sh, 
ham, chicken, or pizza. Dr. Arthur D. Odell of General Mills, 
Inc., reported on the techniques and sales of their meat-
like products made from modifi ed vegetable tissues. Such 
items as their bacon chips are on the market and beyond the 
research stage.
 “Others reported on sales of the modifi ed vegetable 
proteins to hotels and restaurants. This is the sophisticated 
type of food that goes with a suitable income. People enjoy it 
as a convenience item.
 “We had a report on several formulations of very basic 
foods primarily for nutrition to sell at the lowest possible 
cost. General Mills, Archer Daniels Midland Co., Central 
Soya, and Ralston Purina Co. have highly specialized 
machinery and equipment for spinning the fi bers or preparing 
the foods.
 “Gus C. Mustakas of the Northern Regional Research 
Laboratory at Peoria, Ill., reported on his work to develop a 
simple technique that can be used in any village in India or 
Ghana. This involved soaking the soybeans in a sack, boiling 
on an open fi re and running through a small hand grinder. He 
reported that with such simple equipment they could make 
300 pounds a day to provide half the daily protein needs of 
1,600 people.
 “It was agreed that one of the big needs is for more 
know-how in marketing in many areas of the world where 
cultural, ethnic, and religious backgrounds and tastes vary so 
widely. Dale W. Johnson, executive vice president of Crest 
Products, Inc., and Hugh Robinson of Foreign Agricultural 
Service, Washington, D.C., among others, reported on 
the complexities of the problems that must be overcome, 
including the tariffs and government restrictions, as well as 
such things as the taste habits and advertising patterns in the 

many different countries.
 “Dr. Sai told of Ghana farmers who were quite pleased 
with the new soybeans they were taught to raise. There 
was a celebration at harvest time. But they will never raise 
soybeans again in that area. The reason is that it took so long 
to cook the soybeans that all of the fuel in that area was used 
up before the winter was over.
 “Soybeans in India: Stories were told of planting 
soybeans in India. But at harvest time there was no place to 
sell them because of the lack of processing facilities. The 
University of Illinois indicated they will cooperate with 
India to use soybeans as a teaching tool, in which they are 
stressing the interdependence of the experiment stations, 
extension, and teaching. This is the basis of our Land Grant 
Colleges, but it is something new in other parts of the world. 
They feel that even if soybeans are not successful in India 
the teaching techniques will be worthwhile. They plan to 
approach the problem on a team basis, taking into account 
not only production but also processing, distribution, and 
food uses and tastes.
 “Dr. Joseph J. Rackis of the Northern Laboratory and 
Dr. Frederic R. Steggerda of the University of Illinois 
reported considerable progress in overcoming the fl avor and 
fl atulence (gas) problems in soybeans.
 “Dr. Edwin W. Meyer of Central Soya predicted that 
some day, when the volume is high enough, a 70%-protein 
product can be sold as low as 130 per pound. Some 
companies reported success in the products that will go 
through freezing and then heating, such as added chunks in 
frozen corn that is then heated for food for the table.
 “Dr. Odell reported that two University of Iowa men, 
working with prisoners, found an excellent response in adult 
human volunteers who subsisted on a strictly vegetable 
source of protein. After 6 months they were in excellent 
health.
 “Other nutrition studies by the Wisconsin Alumni 
Association, as well as those in Guatemala, indicate that 
enough is known now about soy protein so that it can be 
utilized as the sole source of protein, with no adverse effects 
on any species of animal on which it is tested. Dr. Odell 
indicated that it need not cost more than one-half low-quality 
hamburger per unit of protein. However, again soy foods in 
this country are expected to fi nd their way into new markets 
mostly as convenience foods.
 “Dr. Clifford W. Hesseltine of the Northern Laboratory 
reported a former worker is now in Indonesia supplying 
low-cost protein foods at cost to students and faculty at his 
university.
 “Dr. Lester J. Teply of UNICEF reported that while 
the soybean is native to the Orient and has been known for 
centuries, it has not been generally substituted for milk, 
contrary to popular belief. That is why this is a new area. The 
familiarity of the Orientals with soybeans may make it easier 
to introduce soy beverage to provide children with needed 
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protein after weaning. (Some soy milk has been available in 
the Orient due to the efforts of such men as Harry W. Miller 
and K.S. Lo.)
 “Dr. George L. Mehren, Assistant Secretary of 
Agriculture, said if we can add protein to the rice, corn, and 
casava [cassava] already in the diet and get it to the children 
we can make a dent in the serious problems of malnutrition. 
He added his offi cial voice to the call for immediate action.
 “It was made clear at the conference that the need 
is there. Scientists have developed the foods and the 
techniques. There is no doubt now as to the direction we 
must take. The question now is how do we move in specifi c 
areas and how soon are we prepared to move.”
 Across the top of the fi rst page is a portrait photo of 7 of 
the conference speakers. Address: Field Director, American 
Soybean Assoc.

265. Food and Agricultural Organization of the United 
Nations. 1966. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 20:207-
09.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. North Korea: Harvested 348,000F ha in 
1948-1952, 375,000F ha in 1952-1956, 385,000F ha in 1961 
through 1965. South Rhodesia: Harvested 1,000 ha in 1961-
1963, 1,000F ha in 1965. The yield was 640 kg/ha in 1961, 
660 kg/ha in 1962, 470 kg/ha in 1963, 410 kg/ha in 1964, 
and 510F kg/ha in 1965. Ruanda-Urundi: Harvested 2,000 ha 
in 1948-1952, and 6,000 ha in 1952-56. No fi gures are given 
for soybean area for 1961-65, however yield fi gures (500-
530 kg/ha) are given for each of those 5 years.
 The Philippines reappeared in 1966. The country 
harvested 1,000 ha in 1952-56, 2,000 ha each year from 1961 
to 1965. The yield increased from 670 kg/ha in 1948-52, to a 
peak of 940 kg/ha in 1961, decreasing to 880F kg/ha in 1965.
 Ethiopia harvested 13,000 ha in 1948-52, 10,000 ha 
in 1952-56, and 10,000F ha each year from 1961 to 1965, 
during which years the yield was 600F kg/ha.
 Under Asia, there is a listing for “China Taiwan.” After 
Asia, there is separate listing for “China Mainland.”
 Name change: Tanganyika (1963) is changed to 
Tanzania, United Rep. of Tanganyika (1964), then Tanzania / 
Tanganyika (1965).

266. Milner, Max. 1966. General outlook for seed protein 
concentrates. Advances in Chemistry Series No. 57. p. 52-64. 
Chap. 5. World Protein Resources. [8 ref]
• Summary: “Seed proteins, particularly those of the cereals 
and legumes, are mainstays of human protein nutrition, 
providing several times more of this nutrient than animal 
proteins...
 “World Protein Resources: The cereals contribute in 
round numbers 75 million metric tons of protein, of which 

wheat provides 25 million, rice 12 million and corn 20 
million tons. The legumes, consisting of various beans, peas 
and lentils, in aggregate, provide, surprisingly, only about 8 
million tons. Additional but minor plant sources of protein 
are tubers, including potatoes, and nuts. The world animal 
protein supply, including principally meat, milk, eggs, and 
fi sh, has been estimated to be about 20 million metric tons. 
And fi nally, the potential contribution of the oilseeds, which 
include principally soybeans, cottonseed, and peanuts, can be 
considered to be about equal to that of all the animal protein 
now available, 20 million tons per annum.”
 A long section titled “Soybeans” (p. 57-59) discuses 
soybeans and soyfoods, including tofu, miso, natto, tempeh, 
soybean milk, full-fat soybean fl our, soy protein concentrates 
and isolates, and spun soy protein products. Address: 
UNICEF, United Nations, New York, NY; Present address: 
Offi ce of Technical Cooperation and Research, Agency for 
International Developement, Washington, DC.

267. Shaw, Richard L. 1966. Incaparina: A low cost protein-
rich food product. P.A.G. News Bulletin (Protein Advisory 
Group, WHO / FAO / UNICEF) No. 6. p. 1-8. [1 ref]
• Summary: Contents: Introduction. The product. The 
price. Development and testing. Government and medical 
profession support. Food industry participation. Present 
commercial development. Product development now under 
way.
 “Incaparina is the name given by INCAP to vegetable 
mixtures containing 25% or more, or proteins, comparable 
in quality to those of animal origin, and which have been 
proved suitable for the feeding of young children.”
 Table 1 shows the composition of 3 formulae. No. 9A 
contains no soya. No. 14 contains 38% soybean fl our and 
58% whole cooked corn. No. 15 contains 19% each soybean 
fl our and cottonseed fl our, and 58% whole cooked corn. Each 
of the 3 contains 3% torula yeast, 1% calcium carbonate, and 
4,500 International Units of vitamin A.
 In 1965 Incaparina cost about $0.10/lb, less than 
one-sixth as much as powdered milk. “Prior to offering 
Incaparina to possible producers, INCAP tested the product 
in Guatemala on a commercial basis in 1959. The success 
of this small test led to more extensive experimental 
commercial sales in over 40 rural communities and the 
Capital City of Guatemala during the following year. The 
results of this seven-month trial indicated that a product 
of this type had considerable commercial potential. Since 
then Incaparina has undergone wide and well-controlled 
consumer acceptability and market testing in Colombia and 
Mexico with equally successful results.”
 Incaparina was fi rst introduced commercially by a 
local company in Guatemala in early 1961. In Colombia, 
Incaparina was subjected to a series of acceptability and 
consumer research studies during 1962; the product achieved 
national distribution in late 1964. Market testing got under 
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way in both Panama and Venezuela in June 1965. Figure 2, a 
bar chart, shows quarterly Incaparina sales from early 1963 
until the third quarter of 1965. The names and addresses of 
currently authorized Incaparina producers are given in the 
following countries (p. 6): Guatemala (Cerveceria Centro 
Americana, S.A.), Brazil (Productos Alimenticios Quaker, 
S.A.), Nicaragua (Quaker de Centroamerica; this product is 
also marketed in Costa Rica, El Salvador, and Honduras), 
Panama (Centro Agricola, S.A.), Colombia (Quaker Oats 
Company; this product is also marketed in Peru), and 
Venezuela (Productos Quaker, C.A.). The ingredients in 
these various products are not given, and it is not clear which 
contained soy. Address: Economic-Industrial Adviser, Inst. 
of Nutrition of Central America and Panama (INCAP), 
Guatemala.

268. Stanton, W.R. ed. 1966. Grain legumes in Africa. Rome, 
Italy: Food and Agriculture Organization of the United 
Nations. viii + 183 p. See p. 10-12, 99-105. Illust. Subject 
index. Author index. 23 cm. [7 soy ref]
• Summary: Contents of the section on Glycine max: 
Introduction. Origin. Breeding and selection. Physiology and 
development. Pests. Diseases. Place in the cultural system. 
Soil requirements. Soil preparation. Fertilizer. Rhizobia. 
Planting. Cultivation. Harvesting. Storage. Future prospects.
 Contains chapters by Joyce Doughty and R. Orraca-
Tetteh, and W. Steele. “Further, there may have been 
many attempts, dating from the early part of this century, 
at introduction and preparation as human food, including 
soybean bread (an early reference to the Gold Coast: 
Tropical Life, 1929).” Footnote 14 (p. 99): (1) OFC Trials, 
Tanganyika 1948-49; East Africa 1955; Angola 1936; van 
den Abeele & Vanderput 1956; INEAC reports 1960. INEAC 
is the Institut National pour l’Etude Agronomique du Congo, 
active from the 1930s and 1960s.
 Note: The OFC (Overseas Food Corporation) was 
set up under the Overseas Resources Development Act in 
February 1948, for the purpose of producing foodstuffs and 
other agricultural products in British Colonies. It promoted 
mechanized agriculture and was quite active in Tanganyika. 
Its “groundnuts scheme” was seen as a football in domestic 
politics since its inception.
 “Origin: The soybean is a very ancient cultigen of 
China and Japan and its early development is wrapped in 
obscurity... Cultivars can be divided into those with erect and 
those with reclining stems, but both types can have short or 
long internodes... According to Sapin (1959) cultivars grown 
for seed can be classifi ed according to the length of their 
growth period...”
 “Breeding and selection: Soybeans are adaptable to a 
wide range of climatic conditions, to which cultivars respond 
by considerable changes in growth habit... In the Democratic 
Republic of the Congo (formerly Belgian Congo) selection 
started as early as 1936, mainly with varieties from the 

United States, Indonesia, and Manchuria, and many cultivars 
have been developed... Recommended cultivars for Zambia, 
Copperbelt Province, are H 273, H 237, and Geduld” (p. 
101).
 Note 1. This book is poorly edited. It gives many author/
year citations in text but no corresponding bibliographic 
entry for most!
 Note 2. This is the earliest English-language document 
seen (Aug. 1999) that uses the word “cultivar” (or 
“cultivars”) in connection with soybeans.

269. Roberts, Hibbert Rice. 1967. The Meals for Millions 
Foundation: a study of a non-governmental organization. 
PhD thesis in Political Science, University of Washington. 
288 leaves. Approved March 14. 28 cm. [53 + 100+ 
footnotes]
• Summary: An excellent, very insightful work. Probably 
the best, most objective, most complete study ever done of 
the Meals for Millions Foundation, Inc., a U.S. charity that 
provided food. This is the 2nd PhD thesis published about 
Multi-Purpose Food. Hibbert Rice Roberts was born in 1931.
 Note: Unfortunately, no biography of Clifford E. Clinton 
has ever been written. Abundant archival materials exist for 
such a book about this very interesting and important man.
 Contents: List of tables (4 tables). 1. Introduction. 
2. Multi-Purpose Food and the origins of the Meals for 
Millions Foundation. 3. Meals for Millions: Constitutional 
development and internal structure. 4. Confl ict and 
cooperation within the United States. 5. HMF and the United 
States government. 6. Meals for Millions and the United 
Nations Children’s Fund [UNICEF]. 7. Meals for Millions 
overseas. 8. New leadership and new policies. 9. Conclusion. 
Bibliography.
 Introduction: This is a study of an international non-
governmental organization (NGO). Although there are 
thousands of NGOs that operate internationally, they have 
captured the attention of only relatively few scholars. 
“NGO’s represent the ‘unoffi cial side of world affairs’ in 
counter-distinction to the offi cial government side refl ected 
by such intergovernmental organizations (IGO’s as the 
United Nations, the Organization of American States, and 
the European Economic Community).” The United Nations 
and its specialized agencies have, since 1945, concluded a 
host of “consultative agreements” (as provided in Article 71 
of the UN charter); the United Nations has concluded such 
agreements with 297 NGO’s, UNICEF with 57, FAO with 
40, and WHO with 46.
 Lyman C. White, in his book on “International Non-
Governmental Organizations:... (1951, p. 10), observes that 
they are frequently “pioneers–the fi rst to recognize a need, 
the fi rst to do something about it, either in study and research 
or in a program of action.”
 “In brief, MFM is a small non-profi t organization 
founded to provide famine relief and to promote a scientifi c 
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approach to the prevention of starvation. The Foundation 
pursues its fi rst objective by distributing an American 
produced, low-cost, soybean protein food, Multi-Purpose 
Food (MPF), in countries whose people suffer from chronic 
malnutrition or undernourishment... MFM works toward its 
second and infi nitely more diffi cult goal by attempting to 
stimulate the formulation and production of MPF or MPF-
type foods in foreign countries” (p. 3-4).
 Walter H. Pawley of FAO’s Freedom from Hunger 
Campaign wrote in 1963, “up to half the population of 
the world continues to suffer from under-nutrition and 
malnutrition in varying degrees” (p. 4).
 “MFM’s efforts to combat starvation fi t into the much 
broader struggle by the majority of the worlds population to 
secure a decent standard of living.”
 “Two research considerations also made Meals 
for Millions an attractive subject for a study of an 
NGO. First... [it] has numerous contacts with the 
representatives of governmental, non-governmental, and 
intergovernmental organizations as well as citizens of over 
one hundred countries... Secondly, the offi cers of Meals 
for Millions agreed to make available all their records and 
correspondence including that of a confi dential nature. 
This commitment, which was more than fulfi lled during 
the summer of 1962, permitted the writer to review the 
multitudinous correspondence, reports, transcripts and notes 
of interviews,... and fi nancial records kept of fi le at the Los 
Angeles headquarters of the Foundation. Key offi cers of the 
Foundation including its president, one of its vice presidents, 
its research director, its executive director, its co-director 
and secretary plus important members of the staff made 
themselves available for at least one and frequently more 
interviews. The writer was also permitted to observe the 
day-to-day operations of the headquarters offi ce, attend staff 
meetings, listen to an executive council session, and become 
fairly well-acquainted with the ‘tone’ of the Foundation” (p. 
6).
 Chapter 2, “Multi-Purpose Food and the origins of 
the Meals for Millions Foundation, begins (p. 8): “Meals 
for Millions Foundation was incorporated in the State of 
California on 5 July 1946 because the aspirations of its 
President, Clifford E. Clinton, became linked to the existence 
of the vegetable protein food supplement, Multi-Purpose 
Food.” There follows the story of Mr. Clinton’s life and 
work.
 When he moved to Los Angeles to establish a restaurant, 
he “decided to apply a principle of ‘practical Christianity’ 
and never to refuse a meal to a person who could not pay 
for it. Since the [Great] depression was beginning to gain 
momentum, there were many residents of Los Angeles who 
fi tted into this category. Indeed, during the fi rst sixty days 
of business Clinton’s restaurant served nearly 10,000 who 
could not pay for their food. This number far exceeded that 
of paying customers and obviously presented a challenge 

to Clinton’s ideal. However, Clinton believed that if the 
ideal were valid then there had to be a way of achieving it. 
Working on this assumption, Clinton went to the various 
concerns that supplied his restaurant and asked them to sell 
their food to him at cost. The food suppliers, who had plenty 
of food but no buyers, agreed to Mr. Clinton’s request. Many 
of them, in fact, exceeded their initial promise by giving 
Clinton quantities of food they could not sell. Clinton then 
set up a basement cafeteria where each item of food could be 
purchased for one cent. Volunteers helped serve the food, the 
local musicians’ union supplied an orchestra of unemployed 
musicians free of charge to provide entertainment, and artists 
donated their talents to decorate the cafeteria. Next he sold 
tickets for a penny a piece to regular paying customers who 
when asked for a meal by someone on the street would give 
them a few tickets with directions... to Clifton’s cafeteria. 
Mr. Clinton continued this system of relief throughout most 
of World War II” (p. 8-9).
 “With the entry of the United States into World War II, 
Clinton [now age 42] set aside plans for expansion in order 
to enlist in the army. But he soon received an honorable 
discharge so that he could act as a food consultant for the 
War Food Administration [WFA] and, in 1943, for the United 
Nations Relief and Rehabilitation Administration [UNRRA, 
established by agreement of 44 nations on 9 Nov. 1943]. 
Clinton’s position as a food consultant once more started 
him thinking about the need for a low-cost, highly nutritious 
food that could be easily transported and stored. His interest 
in this type of food received further stimulation when he 
learned that his restaurants faced the necessity of either 
closing down for one day a week, serving more meatless 
dishes, or buying from the black market.” He preferred the 
second choice, but realized “that some substitute would have 
to be found to make up for the loss of protein that would 
result from serving meatless dishes.
 “At this juncture, Ernest R. Chamberlain, who was 
working with Mr. Clinton in a campaign to wipe out 
corruption in the city government of Los Angeles, mentioned 
the work of Dr. Henry Borsook in the fi eld of nutrition... At 
Mr. Chamberlain’s suggestion, Mr. Clinton contacted Dr. 
Borsook and offered to subsidize a project to develop a low-
cost food that would provide essential nutrients. Dr. Borsook 
accepted the offer after he received Mr. Clinton’s promise 
that the results, if successful, would be made available to 
the world free of charge... Dr. Borsook’s research ended in 
success when in 1944 he produced a soybean based product 
which he named, Multi-Purpose Food.” Continued. Address: 
Seattle, Washington.

270. Roberts, Hibbert Rice. 1967. The Meals for Millions 
Foundation: a study of a non-governmental organization 
(Continued–Document Part V). PhD thesis in Political 
Science, University of Washington. 288 leaves. [53 + 100+ 
footnotes]
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• Summary: (Continued): Chapter 5, “MFM and the United 
States government.” “Over a period of nearly twenty 
years, the executive and legislative branches of the federal 
government have been a source of both assistance and 
frustration to MFM’s staff as it sought to promote the use 
and production of MPF and MFP-type foods throughout the 
world.” Dr. Allan K. Smith of the USDA’s Northern Regional 
Research Laboratory (Peoria, Illinois), “an expert on soybean 
protein and its uses gave great encouragement to the infant 
Foundation [starting with a letter dated 30 Dec. 1947] and 
undoubtedly brought to its attention a potential source of 
technical advice,...” (p. 115-18).
 The Bureau of Educational Affairs of the State 
Department provided ongoing help. The Foreign Training 
Division of USDA’s Foreign Agricultural Service also 
responded favorably and now furnishes MFM the names 
and itinerary of individuals brought to the United States by 
the USDA to study American food and nutrition programs. 
“As a result, many foreign nutritionists, politicians, offi cials, 
and businessmen on U.S. government sponsored tours have 
visited MFM headquarters and have listened to Miss Rose 
and staff explain the MPF answer to protein scarcity in 
developing nations of the world.” This “represents another 
step in the slow process of educating the citizens of other 
countries about the potential of vegetable proteins as a 
source of human food and the wisdom of manufacturing 
MPF-type foods.” Perhaps the U.S. “offi cials believed that 
the example of an American-supported voluntary agency 
motivatd by an unselfi sh desire to help improve the living 
conditions of people in other countries would create a 
favorable impression of the United States in the minds of its 
guests. In any case, the routing of visitors to MFM by two 
federal departments appears to be a satisfactory arrangement 
for everyone involved” (p. 118-20).
 The U.S. government sometimes helped in transporting 
MPF to foreign countries for relief. In one case, in 1959-60, 
MFM sent (with transportation paid) “over 74,000 pounds 
of MPF to Hong Kong, Japan, the Philippines and Taiwan 
in less than a year” (p. 120). It might be seen as part of the 
fi ght against communism. Also discuses Public Law 480–the 
Agricultural Trade and Assistance Act of 1954, which was 
signed into law on 10 July 1954–which offered to pay for 
some shipping (p. 120). “The lack of an MFM representative 
in Washington, who could personally press appropriate 
offi cials, greatly hurt MFM.”
 In Feb. 1958, in a speech delivered at Caltech, President 
Richard Nixon mentioned “Multi-Purpose Food which has 
meant so much to undernourished peoples all over the world” 
and congratulated Dr. Borsook for his “imaginative work” (p. 
132-33; See also Pasadena Star News 17 Feb. 1958).
 Also discusses the Armed Forces, school lunch program, 
civil defense and bomb shelters, and the American Soybean 
Association. The “Foreign Agricultural Service of the 
USDA and the American Soybean Association had entered 

into an agreement, on 7 Feb. 1956, which committed 108 
million yen or $300,000 of PL 480 counterpart funds for a 
project to ‘expand the market for U.S. soybeans in Japan.’” 
This was part of Section 104 within Public Law 480. MFM 
unsuccessfully tried to attach itself to this agreement (p. 
143).
 Continues the discussion of PL 480, Senator Hubert 
Humphrey (encouraged MFM; cordial relationship), MFM’s 
“ambitiously conceived but sporadically executed campaign 
to convince U.S. offi cials that high-protein vegetable 
supplements, i.e., MPF, should be incorporated into the 
relief and emergency feeding programs authorized by PL 
480” (p. 144-51). George McGovern (Director of the Food 
for Peace program). Dec. 1961 Eddie Albert of MFM shows 
the fi lm “People to People” to McGovern, who calls it “an 
inspiration” and requests a copy for his offi ce (p. 154-55). 
But the benefi ts to MFM of all this effort were negligible.
 At the national level, pressed by “a keen and 
understandable desire to augment the limited resources and 
modest capabilities of the Foundation, Miss Rose and Mr. 
Chamberlain seem to strike out in any direction that they 
feel might lead to an improvement in the fortunes of their 
organization. What started to be a relatively simple effort 
on the part of MFM to obtain a PL 480 grant of $18,000 
to develop a Japanese version of MPF, soon spiraled into 
an increasingly complex campaign to alter the focus of the 
United States overseas surplus food disposal program. The 
question of whether MFM, or more specifi cally Miss Rose 
and Mr. Chamberlain, should embark on such a campaign 
was never raised” (p. 159).
 Chapter 6, Meals for Millions and the United Nations 
Children’s Fund (UNICEF). The apparent identity of interest 
between the Fund and the Foundation “helps to explain why 
Miss Rose and Mr. Chamberlain concentrated so heavily 
upon the establishment of a cooperative relationship with 
UNICEF” (p. 161). However from its beginning in 1947, 
when MFM fi rst offered to donate MPF to UNICEF, until the 
present, this relationship was fi lled with disappointments and 
frustrations for MFM (p. 161-96).
 Dr. James Hundley of UNICEF told a MFM delegation 
of three (on 26 Feb. 1958) that the Saridele (soybean milk 
powder) plant in Indonesia had cost UNICEF approximately 
$480,000. But villagers found the powder “diffi cult to blend 
with water and prone to absorb moisture and harden when 
left exposed to the air” (p. 179).
 The unfortunate and unhappy relationship shattered 
unmistakably on 9 June 1959 when Dr. Henry Borsook 
delivered the opening address at the Second Annual Inter-
American Food Congress in Miami Beach, Florida. The 
“answer he gave to the question posed in the title of his 
address, ‘We can at this time provide fairly adequate 
nutrition for the world. Why isn’t it being done?’ included 
a bitter and poignant indictment of ‘offi cial agriculture’ 
in general and United Nations nutritional scientists in 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   144

© Copyright Soyinfo Center 2021

particular” (p. 182-87). Thereafter, UNICEF offi cials showed 
no desire to cooperative with MFM. Yet both sides were at 
fault. “Thus, it is little wonder that MFM–UNICEF relations 
were fi lled with more discord than collaboration and 
understanding” (p. 196).
 Chapter 7, “Meals for Millions overseas,” concentrates 
on the development of the production of MPF-type foods 
in India and Brazil, where they are still (as of 1967) 
being produced, in order to describe and analyze MFM’s 
approach to famine prevention (p. 197). “India: In 1957, 
Meals for Millions achieved its most signifi cant advance 
in the fi eld of hunger prevention when the Mysore Central 
Food Technological Research Institute [CFTRI] started to 
produce on a regular albeit limited basis an Indian version 
of American MPF for use in a school lunch program in the 
state of Mysore.” The formulation was based on peanuts 
and bengal gram. But it was not until 1960 that a large-
scale Indian MPF plant went into operation (p. 221-23). 
From 1946 to 1956 MFM gave India 1.39 million pounds 
of American MPF but there were ongoing problems with its 
distribution (p. 199-202).
 Brazil: “In June 1956 a Brazilian company began 
processing its own soybean-based, fortifi ed food supplement 
patterned after the American MPF.” Here Maurice Abrahams 
had taken the initiative–not MFM. Pages 223-56 describe, 
step by step, the chain of events that led to the ill-fated 
attempt to start making an MPF-type food in Brazil. The 
idea for this project “started in the later summer of 1953 
when Mr. Abrahams, a United States citizen residing in Sao 
Paulo, Brazil, happened to read a glowing account of MFM 
and MPF in the July, 1953 issue of Readers’ Digest. He was 
stimulated to think of the commercial potential, as well as the 
humanitarian value of an inexpensive soybean food if sold on 
a large scale to lower-income and malnourished Brazilians. 
After an exchange of letters with Miss Rose, Mr. Abrahams 
concluded that a commercial venture was feasible and fl ew 
to Los Angeles to discuss the details of a contract to produce 
MPF in Brazil. Though later events were to show that 
Mr. Abrahams had made an error in judgment, when they 
signed an agreement on 19 April 1954 [with Mr. Abrahams 
doing business as the Capital Research and Management 
Company], he and MFM’s offi cers were highly optimistic 
about the great market potential of a Brazilian MPF.” Details 
of the contract are given (p. 223-24). (Continued). Address: 
Seattle, Washington.

271. Huang, Po-Chao; Tung, T.C.; Lue, H-C.; Lee, C-Y.; 
Wei, H-Y. 1967. Feeding of infants with full-fat soya bean-
rice foods. J. of Tropical Pediatrics 13:27-36. March. [24 
ref]
• Summary: This group’s most important study. Address: 
Dep. of Biochemistry & Pediatrics, College of Medicine, 
National Taiwan Univ., Taipei.

272. Bhat, Sudhakar. 1967. Rock-drilling rigs gifted by 
UNICEF are in use in Bihar. Times of India (The) (Bombay). 
May 4. p. 1.
• Summary: The rigs are being operated by the Special 
Relief Organization (Emergency Water Supply) in areas 
where deep drilling of wells through rock is necessary.
 UNICEF’s assistance to Bihar, and to the famine zones 
of adjacent Uttar Pradesh, has been substantial. About 3,200 
tonnes (metric tons) of milk powder “and 3,800 tonnes 
of [powdered] soyabean milk have also been released for 
distribution in the scarcity areas by UNICEF.”
 Note 1. The “soyabean milk” was actually CSM (corn-
soya-milk) a powdered relief food from the USA, made from 
a mixture of corn fl our, defatted soy fl our, and nonfat dried 
milk, plus added vitamins and minerals.
 Note 2. In 1966-67 Bihar experienced a serious drought 
and harvest failure; a serious famine was barely averted 
by the timely arrival of food, water, and aid from the 
international community. Address: The Times of India News 
Service.

273. De, Sasanka S.; Russell, J.S.; Andrè, L.M. 1967. 
Soybean acceptability and consumer adoptability in 
relation to food habits in different parts of the world. USDA 
Agricultural Research Service. ARS-71-35. p. 20-27. May. 
Proceedings of International Conference on Soybean Protein 
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois. [1 ref]
• Summary: Contents: Traditional soy products in the Far 
East: Soysauce, soy milk, bean curd, tempeh, natto and 
miso, roasted soy fl our, kochu chang [Korean soybean miso], 
sprouted beans. Introduction [of soybeans] in other countries: 
Brazil, USSR, Africa, Latin America, Turkey. New types of 
products: Defatted soy fl our, full-fat soy fl our and beverages 
made from it developed by the Soybean Council of America. 
Justifi cation: Cost of a pound of protein from different foods. 
Beef $4.60. Pork $4.30. Poultry $1.50. Nonfat dry milk 
solids $0.41. Dry beans $0.35. Soybeans $0.14. Attempted 
introductions: India. Factors involved in adoptability.
 Soybean varieties can be divided into three basic groups: 
commercial, forage, and garden or vegetable varieties. The 
commercial and forage varieties do not cook easily and have 
a raw, beany fl avor, whereas the garden varieties can be 
characterized as having a milk or nutty fl avor.
 “Kochu chang is produced in every household in Korea 
from mashed boiled [soy] beans which are hung in bags for 
2 to 3 months. The product is broken up, dried, and ground. 
It is then mixed with ground red pepper [plus salt and water] 
and kept for some time before use.”
 This paper was presented by Leon Marie Andrè.
 Note 1. This is the earliest English-language document 
seen (Jan. 2007) that contains the term “roasted soy fl our.” 
We read (p. 22): “This product is produced in small amounts 
and consumed with rice cake [mochi]. There is hardly any 
information on the nutritive value of the product.”
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 Note 2. This is the earliest English-language document 
seen (March 2009) that uses the word “kochu chang” (or 
“kochu-chang”) to refer to Korean-style red pepper and 
soybean paste (miso). Address: 1-2. Food and Agriculture 
Organization of the United Nations, Rome, Italy; 3. FAO 
Liaison Offi cer and adviser to UNICEF.

274. Hill, Ronald A. 1967. Potential and use of soy protein 
for low-cost infant foods in India. USDA Agricultural 
Research Service. ARS-71-35. p. 223-24. May. Proceedings 
of International Conference on Soybean Protein Foods. Held 
17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Starts by discussing the very successful work of 
the Kaira Co-operative Milk Producers’ Union Ltd. at Anand, 
270 miles north of Bombay. Mr. V.H. Shah is production 
manager. They have 110,000 members and a turnover of $15 
million a year. Their infant food named Amul is well known 
throughout India. The Co-operative has requested UNICEF’s 
help in a new project to produce a weaning food consisting 
of a cereal-legume-milk mixture. Soybeans would serve as 
the legume. The cooperative has excellent relations with 
farmer members, and this could be used to promote interest 
in the cultivation of a new crop such as soybeans. Address: 
Senior Engineer, Food Conservation Div., UNICEF, United 
Nations, New York.

275. Tawa, Andre. 1967. Egypt: Growing market for soy 
products. Soybean Digest. May. p. 59-61.
• Summary: Between 1959 and 1966 the total consumption 
of oil increased to 198,400 metric tons (tonnes), from 
111,804 tonnes, a 77% increase. During this period, 
consumption of liquid oil increased 72%, whereas 
consumption of shortening grew to 48,000 tonnes from 7,021 
tonnes, a 6.8-fold increase. Also during this period, 141,101 
tonnes of U.S. soybean oil and 160,967 tonnes of U.S. 
cottonseed oil were imported.
 “At present there is no P.L. 480 agreement between the 
United States and the UAR and the above purchases are 
made either by international agencies such as FAO/UNRWA 
or against short-term (3 years) bank dollar credits.”
 “As a result of our previous work, the Ministry of 
Supply is fi nally putting 1,000 metric tons of fully refi ned 
U.S. soybean oil on the market. This was purchased in 
February 1967, and will probably be distributed in drums 
through government and private grocers to the public this 
spring. It will be the fi rst time that liquid soybean oil is on 
sale in the UAR, and will allow us to enter a closed market... 
During the past year 1,000 metric tons of U.S. soybean 
meal 50% protein have been purchased by the Poultry 
Organization.” Address: Director for UAR, Soybean Council 
of America, Egypt.

276. Teply, Lester J. 1967. Taiwan program–Extruded full-fat 
soy fl our. USDA Agricultural Research Service. ARS-71-35. 

p. 181-82. May. Proceedings of International Conference 
on Soybean Protein Foods. Held 17-19 Oct. 1966 at Peoria, 
Illinois.
• Summary: “My chief aim is to provide a brief background 
for the presentation by Dr. Huang... Contrary to popular 
belief, soy foods have not been traditionally used in Asia as 
a substitute for mammalian milk in the feeding of infants.” 
He quotes Dr. Ernest Tso of China (1928, p. 33-40). Address: 
Senior Nutritionist, Food Conservation Div., UNICEF, 
United Nations, New York.

277. Thiagarajan, Bharatan. 1967. Role of the United Nations 
in the industrial advancement of developing countries. USDA 
Agricultural Research Service. ARS-71-35. p. 216-20. May. 
Proceedings of International Conference on Soybean Protein 
Foods. Held 17-19 Oct. 1966 at Peoria, Illinois.
• Summary: Discusses: UN interest in food technology. 
Expanded Program of Technical Assistance (inaugurated 
in 1950). World Food Program. Food and Agriculture 
Organization of the UN. Manufacture of lysine from furfural. 
Fortifi cation of nutritionally weak diets with lysine. Address: 
Industrial Development Offi cer, Center for Industrial 
Development of the United Nations, United Nations, New 
York.

278. Evans, Robert J.; Bandemer, Selma L. 1967. Nutritive 
value of legume seed proteins. J. of Agricultural and Food 
Chemistry 15(3):439-43. May/June. [27 ref]
• Summary: Discusses the following soybean varieties and 
products: Chippewa soybeans, Harosoy soybeans, Thailand 
soybeans, soybean curd (tofu).
 Tables show: (1) Essential amino acid content of 
some common legumes. (2) “Relative nutritive values of 
seed proteins” (unheated and heated, based on weight gain 
in rats). (3) “Relative nutritive values of seed proteins 
supplemented with amino acids” (When Chippewa soybeans 
were supplemented with 0.2% methionine, there was a very 
large weight gain in the rats fed those soybeans compared 
with soybeans that had not been supplemented). (4) “Relative 
nutritive values of seed proteins and mixture with other 
seeds.”
 All of the legumes studied were most defi cient in 
methionine or the sulfur-containing amino acids, using 
the FAO pattern as a guide for requirements. Most of the 
legumes are very good sources of lysine, and if all the 
lysine is available, they should make good supplements for 
protein sources that are defi cient in lysine. Address: Dep. 
of Biochemistry, Michigan State Univ., East Lansing, MI 
48823.

279. Orr, Elizabeth; Adair, David. 1967. The production 
of protein foods and concentrates from oilseeds. Tropical 
Products Institute Report No. G31. 104 p. June. Also titled 
T.P.I. Report (London). [44 ref]
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• Summary: Contents: Foreword. Acknowledgements. 
Introduction. 1. The use of oilseeds as a source of protein. 
2. Oilseed resources. 3. The manufacture of protein fl ours 
by standard oil milling processes. 4. Some cost aspects of 
the manufacture of protein fl our by standard oil milling 
processes. 5. Examples of the use of edible fl ours made by 
standard oil milling processes. 6. Full fat soya fl ours. 7. 
Oriental methods of processing soya. 8. Other processes 
for making protein products. 9. The distribution of protein 
products. 10. Current experience of making protein fl ours 
and foods from oilseeds. 11. The initiation of protein food 
programmes with particular reference to the role of the 
administrator. Appendices. 1. Protein nutrition. 2. Oilseed 
statistics. 3. Toxic hazards. 4. P.A.G. Guides [PAG]. 5. 
Afl atoxin. 6. Questionnaire. 7. Some examples of the cost 
of packaging oilseed-based protein foods. 8. Prices of edible 
oilseed products and protein fl ours and foods made from 
oilseeds. Bibliography. Chapters 6 and 7 are especially 
relevant to soyfoods.
 “Full fat soya fl our (FFSF) is manufactured in the USA 
by Archer Daniels Midland Co. and Central Soya, and in 
the UK by 3 fi rms: British Arkady Co. Ltd., Soya Foods 
Ltd., and British Soya Products Ltd. There are no offi cial 
statistics for production in either country. A trade source of 
information has estimated UK usage of soya fl our at 30,000 
tons per annum, but this fi gure includes defatted soya fl our 
made from meal imported from the USA. Full fat soya 
fl ours can be divided into 2 main categories: (a) fl ours used 
primarily for bleaching purposes in bread, and (b) general 
purpose fl ours. When the fl our is to be used mainly for 
bleaching it is made from uncooked beans, since the natural 
enzymes in the bean must remain active until the bleaching 
process has been completed. It is estimated that about half 
the full fat soya fl our made in the UK is used in bread 
manufacture.”
 A table lists all known commercial full-fat soy fl ours, 
their composition and prices. Describes the Promo Process 
and Wenger Process for making FFSF, with cost data. Gives 
case histories for Pronutro in South Africa and Nutresco in 
[Southern] Rhodesia.
 Chapter 7. Oriental methods of processing soya beans: 
Kinako (“a fl our made from ground toasted [soy] beans, 
used in making cakes”). Fermentation products: Soya 
sauce (shoyu), miso, natto, tempeh. Developing the use of 
fermented products. Aqueous extracts: Soya milk and tofu, 
kori-tofu. Soya milk as a substitute for cow’s milk. The 
package soy milk shop (including Tetra Pak and Prepac 
packaging; the Prepac system, developed by the S.E.A.B. 
Co., Villejuif, France, has a capacity of 1,500 packs/hour). 
Case histories for soya milk: Rural cooperatives in Taiwan, 
Saridele in Indonesia, and Vitasoy in Hong Kong. Soya milk 
made from soya fl our: The 4 known manufacturers of soya 
milk are Promo Ltd. of the U.K. (“The product made by 
Promo is marketed under the brand name of ‘Velactin’ by the 

Wander company.”), and Loma Linda Foods (Soyalac and 
Granogen), Mead Johnson (Sobee or Soybee), and Borden’s 
Soy Processing Co., all of the USA. Promo and Loma Linda 
use the traditional Oriental method rather than using soy 
fl our.
 Note: This is the earliest document seen (Aug. 2015) 
concerning Tetra Pak and soy. Address: TPI, 56/62 Gray’s 
Inn Road, London WC1.

280. Dimler, R.J. 1967. Soybeans and corn join forces in 
food! Soybean Digest. Sept. p. 50-53.
• Summary: Discusses composition of soybean and corn 
foods, essential amino acids, village process for making full-
fat soy fl our, CSM (Corn-Soy-Milk mixture; developed by 
the American Corn Millers Federation and originally known 
as Blended Food product, Formula No. 2). The ingredients 
are 68% gelatinized corn meal, 25% defatted soy fl our 
(toasted), 5% nonfat dry milk solids, and 2% vitamins and 
minerals, cereal-soya tempeh.
 “Last fall [1966], the director general of the National 
Children’s Bureau, Health Ministry of Brazil, visited the 
Northern Laboratory to discuss the Village Process. On 
his return to Brazil, he arranged purchase of six sets of 
equipment by UNICEF. Mr. Gus Mustakas, one of the 
chemical engineers responsible for developing the process, 
was invited to Brazil to demonstrate the process and to 
provide technical assistance. Mr. Mustakas has just returned 
home, and reports that he gave instructions on the process 
to groups of doctors, nutritionists, and social workers of 
the National Children’s Bureau. These groups are now 
introducing the process to villages in Brazil for the purpose 
of providing installations to improve nutrition among young 
children suffering from dietary protein defi ciency.” Address: 
Director, Northern Regional Research Lab., Peoria, Illinois 
61604.

281. Combs, G.F. 1967. Development of a supplementary 
food mixture (CSM) for children. PAG Bulletin (Protein 
Advisory Group, WHO / FAO / UNICEF) No. 7. p. 15-24. 
Oct. [2 ref]
• Summary: Protein-calorie malnutrition is common 
throughout much of the developing world, especially in the 
post-nursing child under 6 years of age.
 “It is estimated that each year over three million children 
die directly or indirectly from malnutrition.” Address: Prof. 
of Nutrition, Univ. of Maryland, College Park.

282. FAO Nutrition Div. 1967. Soybean: Production, 
cultivation, economics of supply, processing and marketing. 
PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF) No. 7. p. 25-44. Oct. Based on a background paper 
(R.1/Add.21) prepared for the Aug. 1966 PAG Meeting. [3 
ref]
• Summary: The section titled “Production” states: “There 
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is limited production in Cambodia, Taiwan (China), and 
Thailand in the Far East and in Italy, Yugoslavia, Rumania, 
Hungary and Bulgaria in Europe.
 “In Africa, soybean has only been grown on a 
comparatively limited area. It was introduced into the 
Union of South Africa in 1903 where there is still a small 
production. The Congos, Rwanda, Tanzania (Tanganyika) 
and Nigeria, have also grown a small amount.”
 The section titled “Soybean work in various countries” 
discusses work in the USA, India, the Congo (Brazzaville), 
Western and Eastern Nigeria, and Mexico.
 “The total acreage under soybean cultivation in India 
is small; according to ad hoc estimates only about 18,000 
hectares of soybeans are planted in India, mainly in the hills 
of Uttar Pradesh, with an annual production of about 5,900 
tons or 320 kg/ha, a very low yield. Elsewhere in the country, 
soybean is cultivated, at best, in a few small pockets. In 
West Bengal, for instance, where the crop is unknown, its 
cultivation and consumption are negligible, except, perhaps, 
among the hill tribes of the Darjeeling district. Preliminary 
experiments have indicated that the plains of West Bengal 
are also suitable for soybean cultivation as a kharif crop 
(sown in late spring and harvested in late summer), but the 
yields are much lower than those in the hills.”
 “Selection and breeding in Africa are increasing in 
importance. In the Congo (Brazzaville) selection started 
as early as 1936 mainly with varieties from the U.S.A., 
Indonesia and Manchuria.
 “In Rhodesia there are now varieties available for grain 
that yield reasonably well... On present knowledge the 
varieties Masterpiece, Hernon 147, Hood, Lee, and Jackson 
are recommended for trial by farmers. In Tanzania, soybean 
production has been restricted to the Nachingwea area in the 
south where in 1960 the total area planted to soybean was 
approximately 2,000 ha., at fi rst using the Dixie variety. With 
the use recently of the higher yielding variety Hernon 237, 
introduced from Rhodesia, the soybean area has steadily 
increased. Most of the Tanzania crop is sold to Far Eastern 
[East Asian] countries.”
 “In Brazil, Colombia, Peru, Ecuador, Paraguay, 
Uruguay, and Venezuela experimental success with some 
of the varieties has made it possible to draw valuable 
recommendations on the adaptability to different local 
conditions as well as the effect of planting date and seeding 
rate on yield.”
 Note: This is the earliest document seen (Jan. 2016) 
that clearly refers to soybeans in the French Congo (Congo 
Republic), or the cultivation of soybeans in the French 
Congo. This document contains the earliest clear date seen 
for soybeans in the French Congo (Congo Republic), or the 
cultivation of soybeans in the French Congo (1936). The 
source of these soybeans was mainly the USA, Indonesia, 
and Manchuria. Address: Rome, Italy.

283. Fischer, R.W. 1967. A review of the advantages and 
disadvantages of the production and utilization of soybean 
for human feeding in areas where it is not yet produced or 
traditionally consumed. United Nations FAO/WHO/UNICEF 
PAG (Protein Advisory Group), Document 1/22. 15 p. 
Presented at Oct. 1967 meeting, New York.
• Summary: Contents: I. The advantages of producing and 
utilizing soybeans for human nutrition. 1. Superior amino 
acid balance. 2. Yield of protein per hectare. 3. Adaptability 
to a large part of the world’s arable land surface. 4. Low 
labor requirement.
 II. Pros and cons in the economics of soybean 
production. III. Problems and disadvantages of producing 
and utilizing soybeans in human feeding. 1. Soybeans 
require processing. 2. The need for an organized market: 
Transportation and distribution, capital and credit, 
purchasing power. 3. Acceptability of the end products. IV. 
Meeting the problems of soy production and utilization.
 “In the August, 1966 meeting of the PAG held in 
Geneva, the subject of production, cultivation, economics 
of supply, processing and marketing of soybeans was 
admirably covered by a report of the Nutrition Division, 
FAO Headquarters, Rome (PAG Document R.1/Add 21). The 
present paper will amplify or extend the FAO Document, and 
should be considered only in conjunction with that paper...
 “Despite the general belief that photoperiodicity of 
soybeans limits their production to the temperate zones (30º 
to 50º from the equator), they are actually adaptable to a very 
large part of the world’s arable land surface, including the 
equatorial zones themselves. Soybeans of rather poor quality 
have been produced and used in Indonesia for centuries 
within a few degrees of the equator. More recently, quite 
successful soybean production in the equatorial zones has 
been achieved in Colombia, Venezuela (experimentally), 
Nigeria, Rhodesia, Tanzania, and (in districts further 
from the equator) in Mexico and parts of India.” Address: 
President, Soypro International, Inc., Cedar Falls, Iowa.

284. Kapsiotis, G.D. 1967. A list of protein food mixtures. 
PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF) No. 7. p. 71-73. Oct.
• Summary: For each product, the following information is 
given: Product name, country, composition, protein content 
(percentage), and price (in US$/kg) and packaging. Of the 18 
products listed, the following 8 contain soya. Incaparina in 
Colombia and Mexico. Fortifex in Brazil. Pronutro in South 
Africa. Saridele in Indonesia. Prolo in the UK. CSM and 
CEPLAPRO in the USA.
 Several interesting products do not contain soya: 
Peruvita in Peru contains quinua. Bal-Ahar in India (made by 
CFTRI) contains mixed wheat fl our, vegetables and defatted 
oilseed fl our, vitamins, calcium. Address: Food Science and 
Technology Branch, Nutrition Div., FAO, Rome, Italy.
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285. P.A.G. 1967. Papers presented at the FAO/WHO/
UNICEF Protein Advisory Group meeting. New York. 27 
papers. Held 12-14 Oct. 1967. *
• Summary: The Protein Advisory Group (P.A.G.) is part of 
FAO/WHO/UNICEF. Papers include one on progress in food 
processing of protein fl our mixtures from soybean, coconut 
and sunfl ower seeds.

286. Hymowitz, T. 1967. Provisional Report of CRP/
Soybean–Agronomy Consultant. May 23 to November 5, 
1967. U.P. Agric. University, Pantnagar, District Nainital, 
UP, India. 4 p.
• Summary: “As the fi rst technician assigned to the CRP/
Soybean Project, it was my task to organize and implement 
the objectives of the University of Illinois / AID / UPAU / 
JNKVV Contract.” See also Final Report, 1968. 11 p.
 Note: “This report was used as the basis for the 
establishment of what is today called INTSOY” (Ted 
Hymowitz, personal comm. 10 Feb. 1988 and 12 March 
1988). Address: District Nainital, UP, India.

287. Wokes, Frank. 1968. Our aims [in starting publication 
of the journal Plant Foods for Human Nutrition]. Plant 
Foods for Human Nutrition 1(1):3-6. May. [5 ref]
• Summary: “During the Second World War our national 
food policy was largely based on the pre-war fi ndings of Orr 
and Lubbock that many British people in the lowest income 
brackets were living on diets defi cient in protein, minerals 
and vitamins. In order to obtain a satisfactory national war-
time diet the production and consumption of plant foods 
was greatly increased, and that of animal foods diminished; 
rationing being introduced to ensure equal distribution, 
regardless of income, of essential nutrients throughout the 
nation.
 “It was my privilege, when writing a popular book on 
war-time food rationing in the U.K., to have the valuable 
advice of Sir John Boyd Orr in my attempts to explain the 
urgency of cutting down the consumption of animal food 
that needed more shipping space, if imported, and more land, 
if home-produced. Dr. R.A. McCance and his colleagues 
in Cambridge University carried out an interesting feeding 
experiment on themselves which showed that mental and 
physical activity could be satisfactorily maintained whilst 
they were living on diets much lower in animal protein than 
my book had suggested, thus justifying Sir John’s advice.
 “A quarter of a century later, when my colleagues and 
I are helping our friends in Pergamon Press to launch this 
new Journal, which we hope will assist in solving the much 
greater problem of feeding the world, it is a great inspiration 
to us to have received a goodwill message from Lord Boyd 
Orr which emphasizes the importance of producing more 
plant foods.
 “These foods are the basis of all life. They require much 
less land and effort for their production than the animal foods 

that play only a minor part in the diet of most of the world’s 
population. This is clearly shown by the data from FAO and 
other authorities that are summarized in the three following 
papers. They show that for energy, protein, essential minerals 
and vitamins the world depends mainly on plant food, 
and must do so to an increasing degree as the mounting 
number of human mouths to feed causes less and less land 
to be available for feeding both man and animals, and will 
inevitably result in the exhaustion of the available land 
resources. The elimination of ineffi cient methods of food 
production will thus become an economic necessity.
 “In East Asia, containing over half the world’s 
population, plant foods have for many centuries been the 
staple diet, in which the protein is derived mainly from 
cereals and pulses. Since the Second World War, Dr. H.A.B. 
Parpia, director of the Central Food Technological Research 
Institute (CeFTRI) in Mysore, and his colleagues there 
and in other Indian research centres, have been developing 
methods for the large scale production and testing (mainly 
by clinical trials) of processed plant protein foods. We are in 
close touch with this important work, and propose to publish 
regular reports on the fi ndings, together with those on other 
processed plant protein foods being made in different parts of 
the world. Dr. Parpia’s collaboration in keeping us in touch 
with Asian developments and his help on the Editorial Board 
will be greatly appreciated.
 “We also aim to cover the extensive investigations on 
plant foods being carried out in America. Dr. Harry Miller, 
a medical missionary who fi rst went to China over 40 years 
ago utilized the opportunity to develop vegetable milks 
based on soya which have given excellent results in clinical 
trials there and in the U.S.A., where they are now being 
manufactured on a large scale. We have been in touch with 
Dr. Miller, who is a long-standing Honorary Member of our 
Research Centre, and we will be glad to publish summaries 
of his fi ndings.
 “In Central America the protein supplementary food 
INCAPARINA, based on a mixture of plant proteins, has 
proved successful in clinical trials in which Prof. Nevin 
Scrimshaw played a leading part. Prof. Scrimshaw has kindly 
arranged for his colleague Mr Richard Shaw (Economic-
Industrial Adviser, Institute of Nutrition of Central 
America and Panama) to provide us with information about 
INCAPARINA.
 “Prof. A.M. Altschul of the U.S. Dept. of Agriculture, 
a leading authority on the role of plant foods in solving 
the world food problem, has since the Second World War 
organized much research, especially on cottonseed protein, 
a major ingredient in INCAPARINA. His recent book 
Proteins–their Chemistry and Politics expresses forthright 
views backed by impressive scientifi c evidence, much of 
which was published in his numerous articles and in the 
earlier book he edited on Processed Plant Protein Foodstuffs.
We look forward to his help on the Editorial Board.
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 “In this country large-scale investigations on vegetable 
milks did not start until the end of the second world war, 
although before that some small clinical trials of the 
American vegetable milk ALMONDLAC, based on almonds, 
were made by Drs. Pink and White at the Vegetarian Nursing 
Home, Blackheath. Dr. Pink later tested clinically several 
batches of vegetable milks, based on soya and malted 
cereals, which had been made at the Ovaltine Research 
Laboratories under my supervision. One of these batches 
went to Germany for use in large-scale clinical trials by 
Dr. R.F.A. Dean, who in 1953 published his fi ndings in 
the monograph Plant Proteins in Child Feeding, which 
contained a comprehensive survey of all the work done in 
this fi eld up to 1950.
 “The last few years of Prof. Dean’s life were devoted 
to clinical and biochemical studies in Kampala, Uganda 
on African children suffering from the protein defi ciency 
disease kwashiorkor. The book on kwashiorkor published by 
Trowell, Davies and Dean in 1954 described their fi ndings 
together with those of many other leading workers. Much 
more has since been written about this disease which has 
caused many thousands of deaths. We hope with the help of 
experts to give this highly important subject due attention.
 “The Medical Research Council, in their preface to 
Dean’s 1953 report, emphasize the great practical value of 
vegetable milks for child feeding in many parts of the world 
where cows’ milk is scarce and supplies of other animal 
proteins are limited. This means the Group I poorer countries 
which, as FAO fi gures show, contain about fi ve-sevenths 
of the world’s population. In the Group II richer countries 
(e.g. West Europe, North America and Australia) vegetable 
milks have been successfully used during the last two or 
three decades for the treatment of infants and children born 
with allergies to cows’ milk protein. More recently they 
have proved effective in treating babies born with congenital 
galactosaemia. This disease infl icts an intolerance of 
galactose (even to that present in the mothers milk) due to an 
enzyme defi ciency in the galactose metabolic pathway. Such 
babies die within a few weeks of birth or survive in a pitiable 
condition, in which blindness and mental disorders are 
prominent. Although the total number of babies concerned 
is very small, this use of vegetable milks merits attention 
because of the interesting biochemical problems involved.
 “Apart from animal milks, meat forms the main 
source of animal protein in diets in the Group I countries. 
Whilst many of the domestically prepared dishes provide 
considerable amounts of plant protein, especially if they 
contain enough of the native pulses, diets too low in protein 
are often encountered and need improving by addition 
of protein-rich supplements. These may be made from 
different plant foods, including nuts, defatted oil seeds or 
other pulses, about which more information is urgently 
needed. Protein may also be extracted from leaves, using 
the methods devised by Mr. N.W. Pine and his colleagues 

at Rothamsted. After removal of unwanted constituents 
affecting acceptability, and perhaps also being made more 
digestible by treatment with papain, the leaf protein can be 
successfully used to improve diets of infants, children or 
adults. Leaf protein yields/acre may be considerably higher 
than yields of seed proteins under the same conditions. 
Details of these fi ndings must take a prominent place in our 
reports...” Address: The Vegetarian Nutritional Research 
Centre, Watford, Herts [Hertfordshire], England; Editor of 
the new journal.

288. P.A.G. 1968. Papers presented at the FAO/WHO/
UNICEF Protein Advisory Group meeting. Rome, Italy. 25 
papers. Held 9-13 Sept. 1968. *
• Summary: The Protein Advisory Group (P.A.G.) is part 
of FAO/WHO/UNICEF. Papers include one on utilization 
of soybean, coconut and cottonseed plant proteins in 
preparation of complex foods.

289. SoyaScan Notes. 1968. Chronology of soybeans, 
soyfoods and natural foods in the United States 1968 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: 1968, March. Saci, a liquid soymilk in chocolate 
and caramel fl avors, launched by Coca-Cola Industrias Ltda. 
in Brazil. Indicates growing interest in commercial soy 
beverages in Third World countries.
 1968, April. First Workshop on Soybean held in New 
Delhi by the Indian Council of Agricultural Research.
 1968, April. Aerobics by Dr. Kenneth Cooper published. 
The book soon becomes a major force in America’s new 
wave of interest in health, fi tness, and jogging.
 1968, May. Conference on Protein Rich Food Products 
from Oilseeds held by the USDA in New Orleans, Louisiana. 
Oilseed proteins are increasingly seen as the answer to the 
“protein crisis.”
 1968, May. Ten Talents self-published by Frank and 
Rosalie Hurd of Chisolm, Minnesota. An early vegan 
cookbook (using no meat, eggs, or dairy products) with 
many innovative soy recipes.
 1968. International Action to Avert the Impending 
Protein Crisis, a United Nations publication, recommends 
soybeans as the single most promising protein source to 
close the “protein gap.”
 1968, Aug. Erewhon starts importing foods from Japan, 
initially from Muso Shokuhin (Osaka, Japan), then later by 
correspondence with Mr. Akiyoshi Kazama, who worked for 
an import/export company named Mitoku, which sold no 
food at that time. The initial orders include red miso (made 
by one of George Ohsawa’s cronies) and natural shoyu made 
by Marushima. These soon become high-volume items.
 1968. Plant Foods for Human Nutrition, a scientifi c 
journal, starts publication from the Vegetarian Nutritional 
Research Centre, Watford, Herts, England. Runs many 
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articles on soy nutrition and on vegan diets.

290. Lie, Goan-Hong; Oey, Kam-Nio; Prawiranegara, 
Dradjat D. 1968. Corn-soy-milk (CSM) or blended food 
product–Formula no. 2. Paediatrica Indonesiana 8:251-54. 
[3 ref. Eng]
• Summary: CSM is offi cially defi ned by UNICEF as a 
supplement for weanling, preschool and school children, 
and is substantially a complete formula but with a low 
fat content. It is made from processed, precooked and 
gelatinized cornmeal (68% by weight), defatted toasted soy 
fl our (25%), nonfat dry milk powder, spray dried (5%), and 
mineral and vitamin premix (2%). It is a complete and well-
balanced supplementary food for children of all age groups 
starting for 1 year of age. Address: Nutrition Inst., Ministry 
of Health, Jakarta, Indonesia.

291. IRAT–Cameroun Ouest (Dschang). 1968. Sélection 
généalogique du soja et multiplication [Genealogical 
selection and multiplication of soybeans]. In: Recueil 
des comptes rendus d’essais IRAT-Cameroun, 1967, Vol. 
II. [Collection of reports of trials by IRAT-Cameroon in 
1967]. Station de Dschang et région ouest. Yaoundé: IRAT-
Cameroun. See p. 68-73. [Fre]*
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Address: Cameroon.

292. Marquette, J. 1968. Travaux sur arachide, soja, 
tournesol campagne 1966-1967 [Work on peanuts, soybeans, 
sunfl owers, campaign of 1966-67]. Tananarive: IRAT-IRAM. 
Doc. IRAM No. 141. [Fre]*
Address: Ingénieur de Travaux Agricoles (IRAM-IRAT).

293. Milner, M. 1968. Oilseed proteins. In: FAO: Protein 
Foods for the Caribbean. CF/15648. See p. 55-57. *
• Summary: The potential of oilseeds as new sources of 
edible protein is discussed. Data on the nutritive value of 
soybean, cottonseed and groundnut are presented together 
with food processing notes.

294. United Nations Advisory Committee on the Application 
of Science and Technology to Development. 1968. Feeding 
the expanding world population: International action to avert 
the impending protein crisis: Report to the Economic and 
Social Council... New York, NY: United Nations Publication 
E.68. XIII.2. E/4343/Rev. 1. viii + 106 p. No index. 22 cm. 
[62 ref]
• Summary: This report, which introduced the concept of 
a worldwide protein gap, was submitted in July 1976 to 
the Economic and Social Council. It was the subject of a 
resolution adopted by the council and by the 22nd Session of 
the General Assembly of the United Nations. The importance 
of using more oil-seed protein directly in human diets is 

discussed on pages 30, 54-55, and 69-71. Soy protein foods 
are discussed on the last three pages.
 Contents: Preface. Introduction. 1. The protein gap. 2. 
Policy directions for closing the protein gap: Protein from 
conventional sources, new sources of protein. 3. Specifi c 
proposals (includes expanding the use of oil-seed meals as 
direct sources of protein in human diets; much discussion 
of fi sh protein concentrates, and single-cell proteins). 4. 
How the United Nations family (PAG, UNICEF, UNDP, 
UNIDO, FAO, UNESCO, WHO, IBDR, IAEA) can help 
to close the protein gap: Recommendations relating to 
inter-agency organization, the administration of funds, and 
the role of the Advisory Committee, recommendations 
relating to organizations within the United Nations family, 
recommendations relating to international staff and pool of 
specialists. 5. Activities outside the United Nations family. 
6. What it will take to close the protein gap: Allocation of 
much greater fi nancial resources, marked increase in trained 
manpower, effective institution building, close international 
collaboration, international conferences on programs to 
close the protein gap. 7. Conclusion. 8. Summary of specifi c 
proposals and preliminary cost estimates. 9. Membership 
of the advisory committee on the application of science and 
technology to development for the term 1967-1969. Annex: 
The Protein Problem. Contents: Summary. Defi nition of the 
problem: Terms of reference, statement of the problem, the 
essential role of protein in the diet, prospective supply and 
demand from traditional agriculture, supplementary sources 
of high quality protein, problems of acceptability and use, 
project planning, action required. Increasing availability 
and utilization of protein foods: Introduction, increasing 
world protein supplies, preventing protein losses, genetic 
improvement of nutritional quality of crops, unconventional 
protein sources, production and use of synthetic amino acids 
and non-specifi c nitrogen sources, ensuring the distribution 
and consumption of new protein foods, requirements for 
research and training. Conclusions and recommendations: 
Introduction, recommendations. Summary list of specifi c 
proposals. Reference list. Erratum.
 Note: McClaren (1974, p. 95) says of this report: “After 
the establishment of the Protein Advisory Group in 1955 
the approach [defi ning world hunger as a protein defi ciency 
problem] became phrenetic [frenetic = frenzied, frantic], 
reaching its zenith with an unsuccessful attempt to set up a 
world council on protein and an abortive effort to convince 
the U.N. that there was an impending protein crisis” [see 
United Nations. 1968. “International Action to Avert the 
Impending Protein Crisis”]. Address: United Nations, New 
York.

295. Marquette, J. 1968? La culture du soja pour la 
production de grains. Fiche technique [The cultivation of 
soybeans for the production of seeds. Technical sheet]. 
Tananarive: IRAT-IRAM. [Fre]*
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Address: Ingénieur de Travaux Agricoles (IRAM-IRAT).

296. Product Name:  Faffa.
Manufacturer’s Name:  Ethiopian Nutrition Institute.
Manufacturer’s Address:  Ethiopia.
Date of Introduction:  1969 January.
Ingredients:  Incl. wheat fl our, defatted soya fl our.
New Product–Documentation:  E. Orr. 1972. Tropical 
Products Inst. G73. The use of protein-rich foods for 
the relief of malnutrition in developing countries: an 
analysis of experience. p. 8, 21. “Faffa was developed 
and is manufactured by the Ethiopian Nutrition Institute, 
which is jointly supported by the Ethiopian and Swedish 
Governments. Full scale marketing, as distinct from market 
trials, began in mid-1968. Perhaps the most interesting 
feature of this scheme is the extent to which the whole 
spectrum of market research has been an integral part of 
the project... The continuing consumer research led to the 
adoption of a new product formula in January, 1969. The 
original formula was based on the cereal, teff, and dried 
skim milk donated by UNICEF. The new formula is based 
on wheat fl our and includes defatted soya fl our. The amount 
of dried skim milk incorporated has been reduced, no doubt 
because UNICEF donations of the product have ceased, and 
teff has been replaced with wheat...
 “Distribution is made direct from the plant to retailers 
and the ex-factory price is heavily subsidised... Sales are 
showing an upward trend–from 212 tons for the year to 
June, 1970 to 403 tons for the year to June 1971... It is 
considered that with the new formula Faffa is now well-
accepted, and that the problems inhibiting sales development 
are the basic ones of low income, lack of the concept of the 
need for special foods for children and lack of the habit of 
buying packaged foods, together with the cost of covering 
the distributive network.” Table II (p. 66) shows that this 
product contained 18% soya, 5% DSM (dry skim milk), 10% 
unnamed legume, and 57% wheat.
 Aguilera and Lusas. 1981. Journal of the American 
Oil Chemists’ Society. March. p. 519. Faffa is made by the 
Ethiopian Nutrition Institute. Production has expanded 
considerably since being funded by various donors. In 1975 
production reached 1,500 tonnes. Some of the formulations 
included 18% soya besides nonfat dry milk solids, peas, 
chick peas, and cereals such as teff (tef) and wheat.
 Note: This is the earliest commercial soy product made 
in Ethiopia.

297. Autret, Marcel. 1969. La production mondiale de 
protéines et les besoins alimentaires mondiaux, presents et 
futurs [The world production of proteins and the food needs 
of the world, present and future]. Voeding 30(4):156-71. 
April 15. [108* ref. Fre]
• Summary: The author is a major fi gure working to solve 
the world “protein crisis.” He states: “Since 1951-52 after 

having identifi ed and established the incidence of protein 
malnutrition in Africa and Latin America, and considering 
our years of experience in Asia, we had written that protein 
malnutrition constituted the No. 1 nutrition problem of 
the 20th Century; and that, much more than defi ciency in 
calories, it was defi ciency in protein that threatened the 
development of the human race.”
 “It is diffi cult to arrive at a precise statement of the 
‘Protein Gap,’ but it is certain that the defi cit is so great that 
all provision objectives of production of protein foods for the 
next decades have no chance, under any circumstances, of 
being surpassed.” Soy is mentioned briefl y as a good source 
of protein on p. 167, 170. Address: Director, Senior Nutrition 
Offi cer, Nutrition Div., FAO, Rome, Italy; 2. Assoc. Member 
of INCAP.

298. IRAT–Cameroun. 1969. Le soja dans l’Ouest Cameroun 
d’altitude [Soya in the highlands of West Cameroon]. 
Cahiers d’Agriculture Pratique des Pays Chauds No. 2. p. 
81-84. [Fre]
• Summary: Summarizes observations on soybeans in the 
highlands of West Cameroon each year from 1965 to 1969, 
with the greatest detail being given for 1969. In 1965 twenty 
varieties that originated in Ruanda (10 early varieties and 
10 late) were sent by the Agronomic Research Service (le 
Service de la Recherche Agronomique) to the agricultural 
station at Bafou, where they were planted on 15 March 1965. 
Address: Cameroon.

299. FAO/WHO/UNICEF Protein Advisory Group (PAG). 
1969. The FAO/WHO/UNICEF Protein Advisory Group. 
New York. 4 p. May 29. Document 3.1/4.
• Summary: Contents. 1. Protein-calorie malnutrition. 2. 
Brief history of PAG’s work with proteins. 3. Emphasis on 
new and unused sources of proteins. 4. In 1965, the United 
Nations Advisory Committee on the Application of Science 
and Technology to Development (ACAST), in its third 
report to ECOSOC, identifi ed key questions on which the 
Committee felt that immediate action should be taken. This 
led to the 1968 report “International Action to Avert the 
Impending Protein Crisis.” 5. In Aug. 1967 the ECOSOC and 
on 22 Dec. 1967 the United Nations General Assembly (in 
its Resolution A.RES/2319) (XXII) endorsed this report and 
requested further action in this fi eld.
 6. Discussions broadened. 7. Terms of reference agreed 
upon in 1968. 8. Participating organizations. 9. Other UN 
bodies invited to PAG meetings. 10. Membership of PAG.
 11. Methods of operation of PAG. 12. The PAG 
Secretariat. 13. ACAST remains deeply interested in the 
protein problem. 14. Secretary-General of the United 
Nations’ Report on the Protein Problem (E/4592, 1 Oct. 
1968). 15. PAG has facilitated the joint work of WHO, FAO, 
and UNICEF.
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300. Hedges, Irwin R. 1969. Soybeans in the war on hunger. 
Soybean Digest. May. p. 13-17.
• Summary: Discusses protein-rich cereal-soy blends such 
as CSM (“the high-protein blend”) and WSB (Wheat-Soy 
Blend) used in the Food for Freedom program. The article 
begins: “War on hunger: The U.S. government launched a 
War on Hunger 3 years ago [1966, under President Lyndon 
Johnson], based on the conviction that next to the pursuit of 
peace the world faces no issue more important than solving 
the food / population problem... world population was 
growing at a rate that would double the number of earth’s 
inhabitants by the year 2000, while food production was 
lagging considerable behind the population growth rate.”
 “AID is providing incentive to private industry to 
develop, test and eventually produce for commercial 
distribution low-cost, high-protein foods and beverages. 
Under these incentive contracts, food processors receive 
grants to survey the market, determine costs and availability 
of indigenous commodities, and develop and test market for 
prototype foods and drinks.” Under this plan, contracts have 
been signed with Monsanto for a soybean drink in Brazil, 
with Swift & Co. for soybean-based foods in Brazil, with 
Archer Daniels Midland for textured vegetable protein and 
other foods in Thailand, and with General Mills for a high-
protein product in Pakistan. Monsanto’s research in Brazil 
has already shown good results.
 Concerning food and population: “Many developing 
countries show population growth rates of 2.5% to 3.5% per 
year, rates that double their population in 20 to 30 years. 
Two-thirds of the world’s population live in the developing 
countries.
 “Must curb population: These same countries also 
have great potential for increasing food production by the 
application of modern science and technology. But unless 
measures are taken to curb population growth, any likely or 
possible increase in food production will only postpone the 
crisis.”
 Photos show: Dr. A.M. Altschul and Dr. Max Milner. 
Address: Acting administrator, War on Hunger, Agency for 
International Development.

301. Meyer, E.W. 1969. Soy-protein products for food. 
USDA Agricultural Research Service ARS 72-71. p. 95-
100. May. Proceedings of Conference on Protein-Rich Food 
Products from Oilseeds. Held 15-16 May 1968 at New 
Orleans, Louisiana. [28 ref]
• Summary: The article begins: “A recent report of the 
United Nations emphasizes the tragic fact that despite all 
efforts to date, world food production is falling behind 
population growth with a widening of the protein gap.”
 Page 97: “Since their commercial introduction in 1959 
(Meyer 1967), the isolates have received much attention. 
This attention, in part, has been the result of the recognition 
of their compositional and functional characteristics which 

are of value in a wide variety of food systems, high protein 
content and ready dispersibility not being the least of these.
 “The basic elements of soy protein isolation are quite 
simple as shown in fi gure 3. The principles of processing are 
well documented (Cogal et al. 1967; Meyer 1967).
 Page 99: “The pricing of soy protein products has not 
changed materially within the past several years. The soy 
fl ours are now selling at about 7 to 8 cents per pound, the 
concentrates at 18 to 24 cents per pound, and the isolates at 
about 35 to 40 cents per pound. The volume of soy fl our and 
grits produced for food, exclusive of pet foods and specialty 
animal feeds, is estimated to be about 200 million pounds 
per year. The soy concentrates are now selling at a level of 
about 22 million pounds per year and the isolates at about 15 
million pounds per year. These estimates are all higher than 
those I reported in 1966 (Meyer 1967, p. 152).
 “In conclusion, I hope that the progress in the domestic 
production and utilization of soy protein products can 
provide some guidelines on the approaches that will be of 
value in increasing the food use of oil-seed crops in the 
protein short areas of the world.”
 Tables: (1) Typical proximate analyses of soy fl ours. (2) 
Composition of 3 soy protein concentrates. (3) Proximate 
analyses of 4 commercial soy protein isolates. (4) Amino 
acid composition of defatted soy fl our, soy protein 
concentrate, and isolated soy protein. (5) PER and corrected 
PER of soy protein concentrates (with and without 0.15% 
DL-methionine) based on rat feeding studies–10% protein in 
diet for 4 weeks. (6) PER and corrected PER of isolated soy 
protein (with and without 0.15% DL-methionine) based on 
rat feeding studies–10% protein in diet for 4 weeks. Address: 
Central Soya Co., Inc., Chicago, Illinois.

302. Milner, Max. 1969. UNICEF policies and programmes 
in protein-rich foods. USDA Agricultural Research Service 
ARS 72-71. p. 19-21. May. Proceedings of Conference on 
Protein-Rich Food Products from Oilseeds. Held 15-16 May 
1968 at New Orleans, Louisiana.
Address: United Nations Children’s Fund, United Nations, 
New York.

303. Senti, F.R. 1969. World food needs. USDA Agricultural 
Research Service ARS 72-71. p. 4-9. May. Proceedings of 
Conference on Protein-Rich Food Products from Oilseeds. 
Held 15-16 May 1968 at New Orleans, Louisiana. [4 ref]
• Summary: “Recent analyses of the world food situation 
present a more encouraging view of the capacity of the world 
to feed itself, at least in the immediately foreseeable future. 
Magnitude of the world protein defi cit as projected through 
1975 to meet minimum protein requirements is well within 
the capacity of the world to produce. Expressed in terms of 
dry skim milk powder this projected defi cit is 4.3 million 
tons about 140 million bushels as soybeans, or about 2.2 
million tons of cottonseed protein concentrate (70 percent 
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protein) as produced by air classifi cation or liquid cyclone 
processing of solvent extracted meal.
 “Much larger demand for food based on vegetable 
protein concentrates may be expected to develop as income 
levels increase in the developing countries and food demand 
generally increases.
 “Much has been written about the world food situation. 
Projections to the year 2,000 have predicted as much as a 
doubling or more of the world population with the major 
part of that population in countries that now have least 
capacity for food production. Even for the shorter and more 
predictable period to 1985, world population is projected to 
increase 40 to 50 percent and that in developing countries, 
such as India, is predicted to increase 60 to 80 percent.
 “Food supplies are now marginal in many of the 
developing countries. Protein is one of the essential nutrients 
which will need to be provided in greatly increased quantities 
if future food needs in these countries are to be met. In 
view of the contribution oilseed proteins and particularly 
cottonseed protein, can make in meeting world food needs, 
it may be of interest to review the world food situation as 
presented in recent reports.
 “There have been pessimistic predictions on the capacity 
of the developing nations to meet the challenge of feeding 
their growing populations. Indeed, some have doubted the 
ability of the developed nations to supply the defi cits which 
are projected to develop within the next two decades and 
to avert famine by 1985. The Economic Research Service 
of the Department has recently made an analysis which 
relates to this question. The world food situation for 1980 
was projected on four different assumptions of rates of 
increase of food production in the developing countries taken 
in relations to expected rates of growth in population. An 
attempt was made in the analysis to relate rate of growth in 
agricultural output to rates of growth of income and this, in 
turn, to demand for food.
 “The rates of growth in population used in the 
projections (table 1) were the UN population projections 
as modifi ed by the Food and Agriculture Organization and 
used in their projection studies. (These are the UN medium 
growth rate assumptions.) The projections assume that family 
management programs will not have much effect in the next 
15 years, but after that time their effects will be apparent 
in some countries...” Address: Deputy Administrator, ARS, 
USDA, Washington, DC.

304. “The Times of India” News Service. 1969. $14 
million UNICEF aid for fi ve projects. Times of India (The) 
(Bombay). June 2. p. 1.
• Summary: The section on “Protein foods” states: “Having 
already equipped the Bombay and Coimbatore groundnut 
fl our pilot plants, and assisted the Kaira weaning food project 
in Gujarat, utilising soyabean, UNICEF is now assisting 
in the production of low cost high protein foods through a 

greater blending of locally available edible protein materials 
with different cereals.
 “With a new allocation $150,000... for 1969-70, 
UNICEF is expected to initiate additional projects for 
the production of groundnut fl our, soya fl our, and protein 
isolates.”

305. Soybean Digest. 1969. Protein plant in India. June. p. 
15.
• Summary: “A plant to produce soy protein is being built by 
the Kaira District Cooperative Milk Producers Ltd. in Anand, 
Gujarat, India. UNICEF and U.S. AID are assisting in 
fi nancing the plant and also providing a source of soybeans.”

306. New York Times News Service. 1969. Urges ‘human’ 
role by banks: Asian fi nance leader wants developers to 
consider needs. Kansas City Times (The) (Kansas City, 
Missouri). July 17. p. 28 (4C).
• Summary: “Manila–Takeshi Watanabe, Asian development 
bank president, says” the Asian bank “seeks to play a 
positive role in regional cooperation... The bank is currently 
engaged in the Asian Vegetable Research and Development 
Center,...”

307. Economist Intelligence Unit. 1969. Demand for soya-
based high protein food in Uganda. EIU Ltd., Spencer 
House, 27 St. James’s Place, London, S.W.1, England. v. + 
192 p. Sept. 28 cm.
• Summary: This study was commissioned in April 1969 by 
UNICEF following a request by the Ministry of Planning and 
Development, Government of Uganda. The purposes of the 
study are: (1) to determine the market potential in Uganda 
for protein enriched foodstuffs, and (2) to determine the best 
methods of encouraging low income groups to purchase high 
protein foods. The study deals extensively with the company 
Africa Basic Foods Inc. Production of soy products for Jan-
June 1969 were: Soya Flour (full-fat) 28,920 kg, School 
Porridge 14,310, Soya Porridge 2,970, Soya Maize 2,430, 
Soya Nuts 1,820 kg.
 Contents: Preface. A. Background: Introduction, cash 
income by district, socio-economic and medical background, 
distribution system. B. Market for soya-based products: 
General analysis of the markets for soya, demand from 
educational institutions, demand from hospitals, demand 
from canteens and other institutions, demand for bakery 
products, demand for an infant food, other products. C. 
Promotion: Institutional promotion, promotion through 
health education, commercial promotion, packaging, 
distribution of soya-based products. D. Conclusions and 
recommendations.
 The Preface expresses thanks to many organisations and 
individuals who assisted the E.I.U. team in its study: “We 
particularly wish to thank the Ministries of Education and 
Health and the individual hospitals and schools interviewed. 
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We greatly appreciate the assistance rendered by Miss 
Pollard of the School Meals Section, Ministry of Education, 
Dr. Church and Mrs. Stokes of Mwanumugimu Clinic, 
Mulago Hospital, Mr. Belshaw of Makerere University 
College, and Mrs. Macrae, who kindly allowed us to quote 
extensively from her MSc Thesis. We also wish to thank Dr. 
Harrison of Africa Basic Foods for the very full co-operation 
he gave the team.”
 Note 1. This is the earliest publication seen (Dec. 2013) 
that mentions Africa Basic Foods of Uganda, or its founder 
Dr. D.W. Harrison.
 Note: This is the earliest document seen (Dec. 2001) 
that contains industry or market statistics for soynuts by 
individual companies. Address: London, England.

308. Lawler, Frank K. 1969. UNIDO catalyzes food 
processing: 44 developing nations being assisted this year to 
improve and establish food industries by action-oriented UN 
arm. Activities challenge food and equipment manufacturers. 
Food Engineering 41(10):69-72. Oct.
• Summary: Lawler visited UNIDO (United Nations 
Industrial Development Organization) headquarters in 
Vienna, Austria, to study activities and problems. Contents: 
Introduction. Opportunity knocks. Projects aid 44 countries. 
Needs know-how transfer (one need is for know-how for 
making textured protein isolates and simulated meats). 
Program is realistic. Recruits experts. Aims broad and 
specifi c (interested in isolated soy protein, fi sh protein 
concentrate {FPC}, and producing protein from petroleum). 
Supporting activities. How UNIDO was born (began 
activities in Jan. 1967; Light industry division is headed by 
M. Mautner). Wide scope of activity. Develops information 
(Special information is developed through discussion by 
technical experts at sessions arranged by UNIDO. One such 
session, on soy proteins, will be held in Nov. 1969, with 
attendance by invitation). Address: Editor, Food Engineering.

309. United Nations Industrial Development Organization. 
1969. Preliminary agenda and programme of work. 
Attendance list. Paper for United Nations Industrial 
Development Organization Expert Group Meeting on Soya 
Bean Processing and Use. 9 p. Held 17-21 Nov. 1969 at 
Peoria, Illinois. Unpublished manuscript.
Address: Peoria, Illinois.

310. Townsend, Dorothy. 1969. Clifford E. Clinton, 
restaurant owner and reformer, dies at 69. Los Angeles Times.
Nov. 22. p. A1, A5.
• Summary: The “colorful restaurateur, reformer of the 
1930s, mayoral candidate, and founder of Meals for Millions 
diet late Thursday night [Nov. 20] of an apparent heart attack 
at his home.” He fi rst gained recognition in Los Angeles 
during the Depression by initiating a policy of feeding the 
hungry.

 In a Times interview on April 17 of this year, he said 
his motive sprang from youthful experience as the son of 
missionary parents in China after the Boxer Rebellion.
 In the late 1930s he worked to fi ght gambling and vice 
in Los Angeles.
 In 1945 he declared himself a candidate for mayor and 
ran second to Fletcher Bowron in the primary election.
 Turning his attention again to the problem of hunger, he 
helped to fund research “that led to a formula utilizing meal-
like protein residue which was called MPF–Multipurpose 
food.”
 Looking for a way to distribute MPF, Mr. Clinton 
spent a year unsuccessfully visiting government and United 
Nations agencies on the east coast. Then in 1946 he founded 
a private nonprofi t organization named Meals for Millions 
Foundation.
 He is survived by his wife, Nelda; two sons, Edmond 
and Donald; a daughter, Mrs. Jean Roeschlaub, all of Los 
Angeles; 14 grandchildren; two brothers and four sisters.
 Funeral services are to be held Monday at 2:30 p.m. at 
Hollywood Presbyterian Church, Forest Lawn Memorial 
Park Mortuary, Glendale.
 A large portrait photo shows Clifford E. Clinton.

311. Dimmler, R.J. 1969. Oilseed protein for food uses. 
Paper presented at United Nations Industrial Development 
Organization Expert Group Meeting on Soya Bean 
Processing and Use. 22 p. Document: ID/WG.45/8. Held 17-
21 Nov. 1969 at Peoria, Illinois. [7 ref]
Address: Director, Northern Regional Research Lab., ARS 
USDA, Peoria, Illinois.

312. Draft report of the Expert Group Meeting on Soya Bean 
Processing and Use. 1969. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. 22 p. Document: ID/
WG.45/9. Held 17-21 Nov. 1969 at Peoria, IL. [16 ref]
• Summary: Contents: General. Conclusions and 
recommendations: Conclusions (Economics, processes, 
nutrition, products, product acceptance), recommendations 
(5). Agenda. List of documents. List [directory] of 40 
participants: Speakers, government representatives, United 
Nations, Northern Utilization Research and Development 
Division (Agricultural Research Service, USDA), other 
participants. Annex 1–Address by Dr. R.J. Dimler, Director 
Northern Utilization Research and Development Division, 
U.S. Department of Agriculture, Peoria, Illinois. Annex 2–
Opening address by Mr. M. Mautner, Chief, Light Industries 
Section, Industrial Technology Division on behalf of the 
Executive Director of UNIDO (United Nations Industrial 
Development Organization). Address: UNIDO, Felderhaus, 
Rathausplatz 2, A-1010 Vienna, Austria.

313. Gottshall, W.Z. 1969. Ralston Purina yesterday 
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and today. Paper presented at United Nations Industrial 
Development Organization Expert Group Meeting on Soya 
Bean Processing and Use. 17 p. Held 17-21 Nov. 1969 at 
Peoria, Illinois.
• Summary: Contents: Introduction. Agricultural products 
and services. Consumer products. Restaurants and food 
service. International operations. Protein production and 
marketing. New ventures. Corporate departments. Purina 
people and the future. Five protein products.
 A good history of the company on the year of its 75th 
corporate birthday, or Diamond Jubilee [this would give its 
founding date as 1894]. It employs more than 23,000 people, 
has operations throughout the USA and in some 30 foreign 
countries, and transacts more than $1,000 million of business 
annually. The manufacture and sale of Purina Chows for 
livestock and poultry still represents the largest source of 
business volume for the company.
 “From a little scoop shovel, horse feed fi rm in St. 
Louis in 1894, Ralston Purina’s Chow Division in the 
Agricultural Products Group has grown to the world’s largest 
manufacturer of rations for animals. It is the only feed 
manufacturing business which markets its products in all 50 
states of the United States.”
 Although Ralston Purina has sold human foods since 
1898, the company’s fastest growth in this area has come 
since the late 1950s. “The fi rst food product was Ralston 
Whole Wheat Cereal, named after Dr. Ralston, the leader 
of a health club of the 1890s.” Chex cereals are also well 
known. In 1926 the purchase of the Ry-Krisp Company of 
Minneapolis, Minnesota, added a Scandinavian-style rye 
cracker to the company’s product line. In 1957 the company 
entered the pet food market with Purina Dog Chow, followed 
by Purina Cat Chow in 1962. In 1963 a major acquisition 
added the famous Chicken-of-the-Sea brand of tuna.
 Protein isolated from soybeans was found to have many 
uses in food and industrial products. “Today these protein 
products are used in a wide variety of foods and products 
such as plastics, paints, paper coatings and adhesives.”
 Note: In early 1959 a special soy products was formed 
as part of the soybean division with Wayne E. Tjossem as 
manager. Donald B. Walker was director of the soybean 
division. In mid-1967 the soybean division was renamed 
the protein division. Activities were directed toward the 
development of new protein sources and the marketing of 
many refi ned and isolated protein products. In late 1971 the 
protein division assumed complete operating stature. P.H. 
Hatfi eld was been named division vice president.
 The fi ve protein products (each made from isolated soy 
protein) are: Supro 610, Edi-Pro A & N, Textured Edi-Pro 
(spun soy protein fi bers), and Purina Assay Protein RP-
100 (used for laboratory research on many experimental 
animals). Address: Ralston Purina.

314. Harkness, K.A. 1969. The case for engineering. New 

soy protein food products. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. Peoria, Illinois: 17-21 
Nov. 26 p. Document: ID/WG.45/7. Held 17-21 Nov. 1969, 
Peoria, Illinois. [9 ref]
• Summary: Contents: A mission–so carefully planned. 
Man would never be so stupid? Spacecraft Earth–1969. 
Engineering solutions: Cultivate more land?, irrigate more 
land?, apply more fertilizer?, use improved crop varieties?, 
Factors which will force a change in agriculture: Production 
man-hours in U.S. agriculture, competition for water (10 to 
25 tons of water are required to produce a one-pound beef 
steak. This includes water to grow the feed for the animal, 
water to nourish it, plus water needed for processing the 
slaughtered animal), polluting aspects of chemical fertilizer, 
pollution by-products of animal agriculture, consider a beef 
animal under feedlot conditions. Why all the concern about 
protein? (the human body is totally unable to store excess 
protein, to be drawn on as needed; it is stored as fat).
 Insight–agriculture: How much energy is available?, 
how much energy do we capture?, nitrogen conversion 
effi ciency, can we improve animal protein conversion 
effi ciency (feed units required to produce 1 pound of edible 
product)?, what about vegetable protein?, conventional vs. 
non-conventional plant protein sources, noncultivated crops, 
SCP–single cell protein, biological value of plant proteins, 
availability of plant proteins.
 Foresight–agriculture: Needed–market-oriented 
thinking, let’s think at the 20th century level, vegetable 
protein industry needed, let’s establish nutrient economics, 
let’s re-defi ne ‘food engineering,’ let’s quit fi ghting 
symptoms and eradicate the diseases. Concluding remarks. 
Address: Dep. of Agricultural Engineering, Ohio State Univ., 
Columbus, OH 43210.

315. Harrison, D.W. 1969. Analysis of the Uganda 
experience based on Africa Basic Foods Inc. Paper presented 
at United Nations Industrial Development Organization 
Expert Group Meeting on Soya Bean Processing and Use. 43 
p. plus 6-page summary. Document: ID/WG.45/4. Held 17-
21 Nov. 1969 at Peoria, Illinois.
• Summary: Africa Basic Foods (ABF) Ltd. was established 
in Uganda to develop soybeans as a food cash crop with 
small farmers, to produce and market low-cost soyfoods, 
and to educate the people about their value for good 
health. In 1965 ABF asked the Ministry of Agriculture at 
the Department of Agriculture at Makerere University to 
do research on soybean production. The company built a 
food factory 4 miles from Kampala, and by May 1966 was 
producing various soy-based foods, and marketed them 
throughout Uganda, especially to hospitals, schools, the 
government, and various institutions.
 “The soya bean was introduced in Uganda from America 
and South Africa in 1938. Within a few years various 
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varieties were tested and the crop distributed to the farmers. 
The crop increased in production as the demand from 
overseas grew during the wartime shortage of proteins in 
England.
 “The highest acreage achieved during the Second World 
War was about 35,000 to 40,000 acres. After that time (about 
1948) the acreage gradually dropped, due to lack of demand, 
to only a few thousand acres under cultivation by 1965.
 “Since 1965, ABF Ltd. has been actively promoting 
the growth of soya beans. First, the Ministry of Agriculture 
initiated variety trials. Then in 1966 the University of 
Makerere Department of Agriculture started variety trials 
with over 50 varieties available. The crop production has 
grown very rapidly as the farmers heard of a local demand, 
and the price of 25 cents per pound (US¢ 3½). In 1968 about 
12,000 to 15,000 tons were produced. A large share of this 
was used locally by the oil milling industry...
 “Aside from the oil millers, there is an animal feed plant 
now operating in Uganda since about 1967, as well as our 
human food plant. The consumption from these two plants is 
small, about 352 tons and 120 tons respectively...
 “Over 50% of the local production is perhaps exported.”
 By 1969 ABF was making the following (for each 
is given processing details, and the name and brand of 
equipment used): Roasted soybeans ground to a fl our, soy 
milk sterilized in bottles (adapted from Dr. Harry Miller’s 
method), soy cheese (tofu mixed with a little nonfat dry 
milk, curry, sage, and salt, packed into 1-inch diameter 
casings, pasteurized at 190ºF for 20 minutes, then cooled and 
refrigerated, p. 16-17), soy butter (like peanut butter, from 
soy fl our, oil, sugar, and salt), soy bread mix (wheat fl our 
fortifi ed with 20% soy fl our, plus sugar, nonfat dry milk, 
salt, and yeast), soy fortifi ed maize fl our (25% soy), school 
porridge, and soy porridge (soy fortifi ed corn porridge).
 Note: This is the earliest published English-language 
document seen (Oct. 2013) that uses the term “soy cheese” to 
refer to a Western-style soy cheese.
 In Dec. 1964 Dr. Harrison was hired by the government 
of Uganda, Buganda region, to serve as Director of Nutrition 
and Health Education, with emphasis on local, commercial 
production of high-protein foods (p. 28). Then ABF was 
registered in Uganda as a nonprofi t corporation. Dr. Harrison 
and two of his government departmental employees “operate 
the entire scheme.” Their salaries come entirely from the 
Uganda Government, so the government is to some extent 
helping to fi nance the project. The company has hired 3 other 
persons full time and one part time. They receive salaries 
from sales income. Address: President, Africa Basic Foods 
Inc., Kampala, Uganda.

316. Johnson, Dale W. 1969. Isolated soy proteins and soy 
protein concentrates. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. 43 p. Document: ID/

WG.45/6. Held 17-21 Nov. 1969 at Peoria, Illinois.
• Summary: Contents: Introduction. Functions infl uencing 
yield. Isolated soy protein process: The process (U.S. Patent 
#2,881,159 issued 7 April 1959). equipment fl ow diagram, 
product yield considerations, fl ake cost calculations, 
depreciation costs, manufacturing cost, estimated total 
production cost, other cost factors, waste considerations.
 Soy protein concentrates: Heat-treated fl ake-water 
extraction process, aqueous alcohol extraction process, acid-
leach process, selling price of soy protein concentrates, waste 
considerations, general comments.
 Figures: (1) The process for producing isolated 
soy proteins from soybean fl akes (Based on U.S. Patent 
#2,881,159). (2) Flow diagram: isolated soy protein 
production. (3) Flow diagram of the leach process to produce 
soy protein concentrates... (8) Flow diagram for the Sair 
process of producing soy protein concentrate.
 Plus nine tables. Address: Crest Products, Inc., Park 
Ridge, Illinois.

317. Kapsiotis, G.D. 1969. PAG and the FAO/WHO/
UNICEF Protein Food Programme with special reference 
to soybean products. New York. 4 p. Nov. 13. Soy Products 
Document 2.1/25.
• Summary: Contents. 1. Brief history–The FAO/WHO/
UNICEF Protein Advisory Group was established in 1955 
with the purpose of advising WHO on nutritive problems 
concerned with the development of special protein-rich 
foods. 2. PAG’s scope of activities–Focus on development of 
protein foods for infants and children. 3. Focus on utilization 
of soy-beans and soy-bean products in human feeding–since 
1956. 4. Attention to fermented soya bean products. 5. 
Saridele project for spray dried soy bean extract [soy milk] in 
Indonesia.
 6. Survey of soy products available for human 
consumption. 7. Development of processing equipment 
for full fat soy bean fl our. One Wenger unit, donated by 
UNICEF, has been installed in Taiwan. Another unit, also 
provided by UNICEF, will be installed at the Kaira Dairy 
Cooperative in India for the production of protein food 
mixtures for infants and children. 8. Dairy type foods based 
on soy protein isolates. 9. Studies on the economics of soy 
bean production, supply, processing and marketing. Two 
projects, in Turkey and Madagascar, are discussed briefl y. 10. 
Conclusion.
 The two projects: “One refers to Turkey where soy 
beans are produced in a restricted area on the Black Sea. The 
remodelling of the soy processing facilities through UNICEF 
and FAO assistance makes it possible to produce edible soy 
bean protein concentrates for the production and distribution 
of an enzyme treated and precooked infant food in Turkey. 
The second project, in its very early stage of preparation 
concerns Madagascar where there is a very serious effort of 
the Government to expand the culture of soy beans. Here 
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it is anticipated that the commercial production of protein 
mixtures based essentially on rice and soy for infant and 
young children could be developed. In the same country, 
where there is a substantial production of bananas, some 
development work encouraged by FAO is now under way for 
the production of soy fl our-banana mixtures for feeding of all 
age groups.
 “In conclusion, it could be said that the PAG and its 
sponsoring Agencies are trying to fi nd ways and means for 
introducing and expanding the culture of soy and for the 
utilization of it and its products in human feeding.” Address: 
Nutrition Div., Rome, Italy.

318. Mustakas, G.C. 1969. Full-fat and defatted soy fl ours 
for human nutrition. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. 31 p. Document: ID/
WG.45/5. Held 17-21 Nov. 1969 at Peoria, Illinois. [12 ref]
• Summary: Discusses: Types of soy fl our. Processing 
(incl. simple Village Process). Composition of fl ours. Heat 
treatment and nutritional value (“raw soybeans contain 
trypsin inhibitors and other antigrowth factors that require 
cooking...”). Flavor evaluation and oxidative stability (incl. 
“deactivation of lipoxygenase E.C. 1.13.1.13 (lipoxidase)). 
Summary.
 Concerning “Heat treatment and nutritional value (p. 
8-9): Although soy protein has a high content of essential 
amino acids, raw soybeans contain trypsin inhibitors and 
other antigrowth factors that require cooking to make the 
bean more edible and more nutritious for humans” (Altschul 
1958). “The tests in common use today for measuring the 
proper degree of heat treatment in toasting are protein 
dispersibility index (PDI) or nitrogen solubility index (NSI), 
and urease activity.”
 Note 1. This is the earliest document seen that uses the 
word “lipoxygenase” in connection with soybeans.
 Note 2. This is the earliest document seen (Dec. 
2020) that uses the abbreviation “PDI” to refer to “protein 
dispersibility index” in connection with soybeans. Address: 
Principal Chemical Engineer, Engineering and Development 
Lab., Northern Regional Research Lab., Peoria, Illinois.

319. Protein Advisory Group. 1969. PAG Guideline 5 for 
edible, heat-processed soy grits and fl our. PAG Guideline 
(Protein Advisory Group, WHO / FAO / UNICEF) No. 5. 8 p. 
Nov. *

320. United Nations Industrial Development Organization 
(UNIDO). 1969. Expert group meeting on soybean 
processing and use. UNIDO Document ID/WG.45/3. Held 
17-21 Nov. 1969 at Peoria, Illinois.
• Summary: Consists of ten papers by various authors, each 
cited and paginated separately. These proceedings were 
never published in bound form. Address: Vienna, Austria.

321. Watanabe, Tokuji. 1969. Industrial production of 
soybean foods in Japan. Paper presented at United Nations 
Industrial Development Organization Expert Group Meeting 
on Soya Bean Processing and Use. 38 p. Document: ID/
WG.45/3. Held 17-21 Nov. 1969 at Peoria, Illinois. [16 ref]
• Summary: Contents: Tofu and its industrial production: 
Process of tofu making, tofu production as an industry, 
equipment for tofu production, varieties of tofu, new 
materials of tofu, new types of tofu, aburage and other deep 
fried tofu.
 Note 1. This is the 2nd earliest English-language 
document seen (April 2013) that contains the term “deep 
fried tofu” (regardless of hyphenation).
 Kori-tofu and its industrial production: Process of kori-
tofu making, kori-tofu production as an industry, equipment 
for kori-tofu production, distribution of kori-tofu, utilization 
of by-products.
 Yuba and its industrial production.
 Kinako [roasted whole soy fl our] and its industrial 
production. The Japanese word can be written either in 
hiragana or using two Chinese characters which mean 
“yellow fl our.” Kinako is made from whole soybeans. 
Sometimes the soybean hulls are removed before roasting. 
Kinako is widely used as an ingredient in Japanese 
confections [such as kinako mochi or Abekawa mochi 
(toasted mochi in kinako); it was traditionally sold along 
the banks of the Abekawa River in Shizuoka, Japan]. About 
12,000 metric tons of soybeans are used per year in making 
kinako.
 New soybean food materials and their industrial 
production: New soybean food materials, usage of new 
soybean food materials, future of new soybean foods, other 
food uses of soybeans.
 Natto and its industrial production: Process of natto 
making, equipment for natto production, natto production as 
an industry.
 Miso and its industrial production: Varieties of miso, 
Process of miso making, miso production as an industry, 
industrialization of miso making, distribution of miso, future 
prospect of demand for miso, mycotoxins and fermented 
soybean foods.
 Shoyu and its industrial production: Process of shoyu 
making, shoyu production as an industry, nitrogen utilization 
ratio in shoyu making, special shoyu.
 Figures show: (1) Flow sheets of production of 
traditional soybean foods in Japan: Tofu, kori-tofu, yuba, 
kinako, natto, miso (with koji), shoyu. (2) NK-type soybean 
cooker (by courtesy of Kikkoman Shoyu Co. Ltd.). (capacity: 
1 metric ton of defatted soybean meal). (3) (3) Continuous 
cooker of soybean meal (by courtesy of Yamasa Shoyu Co. 
Ltd.). (capacity: 1 metric ton of defatted soybean meal per 
hour).
 Photos show: (1) Tofu soaked in water for sale. (2) 
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Large-scale tofu factory (by courtesy of Tokyo Tofu Co., 
Ltd.). (3) Continuous cooker of ground soybeans (by 
courtesy of Masuko Sangyo Co., Ltd.). (4) Decanter, a 
kind of continuous centrifuge (by courtesy of Kokusan 
Seiko Co., Ltd). (capacity: 3,000 kg of ground soybeans 
per hour). (5) Factory of packed tofu from spray-dried 
soybean milk (by courtesy of Nippon Tanpaku Kogyo Co., 
Ltd.). (6) Continuous deep-fryer of aburage (by courtesy 
of Iwase Tekkosho Co., Ltd). (capacity: 1,000 to 1,500 
pieces per hour). (7). Daiya Kori-tofu (Left one in the dish 
is swollen by hot water). (8) Bird’s-eye view of large scale 
factory of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd). 
(capacity: 10 to 15 metric tons of soybeans per day). (9) 
Soaking of large cake of tofu for precooling during making 
of kori-tofu (by courtesy of Misuzu Tofu Co., Ltd). (10) 
Continuous freezing equipment used in making of kori-tofu 
(by courtesy of Misuzu Tofu Co., Ltd). (11) Continuous 
thawing apparatus of frozen tofu (by courtesy of Misuzu 
Tofu Co., Ltd). (capacity: 10,000 to 15,000 pieces per hour). 
(12) Yuba plant (by courtesy of Ohara Co., Ltd). (13) Natto 
mixed up by chopsticks. (14) Inside of fermentation room 
for natto making (by courtesy of Suzuyo Kogyo Co., Ltd). 
(15) Two brands and varieties of miso, both in plastic bag 
and on dish. (16) Rotary cooker of soybean (by courtesy of 
Hinode Miso Co., Ltd). (capacity: 1 metric ton of soybeans). 
(17) Continuous rice cooker (by courtesy of Hinode Miso 
Co., Ltd). (capacity: 1.5 metric tons of rice per hour). (18) 
Rotary koji fermenter (by courtesy of Miyasaka Miso Co., 
Ltd). (capacity: 1.8 metric tons of rice in each fermenter). 
(19) Pasteurizer of miso (by courtesy of Nagata Machinery 
Co., Ltd). (capacity: 1 metric ton of miso per hour). (20) 
Fermentation tank of moromi [mash] (by courtesy of 
Kikkoman Shoyu Co., Ltd). (capacity: 1.5 metric tons of rice 
per hour). (21) Shoyu in large glass bottle and smaller plastic 
container. (22) (22) Large-scale koji fermenter (by courtesy 
of Yamasa Shoyu Co., Ltd).
 Concerning natto: The surface of each natto “soybean 
is covered with a viscous sticky substance, which has the 
property of forming long stringy threads when mixed up 
(Photo 13). The longer the strings, the better the quality of 
natto.” The texture of the cooked soybeans is softened by 
the enzymes of Bacillus natto. About 50,000 metric tons 
of soybeans are used each year to make natto. It is most 
popular in northeastern Japan (Tohoku region). Natto is 
fairly perishable, and excess ammonia will be produced by 
overfermentation. There are about 1,300 plants that make 
natto in Japan; the average plant consumes about 100 kg/day 
of soybeans. Recently, however, large, mechanized factories 
that consume 2-3 metric tons/day of soybeans have been 
constructed. From 10 kg of whole dry soybeans about 18 kg 
of natto can be made. One package of natto containing 100 
gm costs 15-20 yen (about 4-6 cents U.S.).
 Note 2. This is the earliest English-language document 
seen (Jan. 2012) that uses the word “sticky” to describe 

natto. Address: Food and Nutrition Div., Food Research Inst., 
Ministry of Agriculture & Forestry, Tokyo, Japan.

322. SoyaScan Notes. 1969. Chronology of soybeans, 
soyfoods and natural foods in the United States 1969 plus 
overview of the 1960s (Overview). Dec. 31. Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: 1969 Jan. Volume 1, Number 1 of Food Science 
and Technology Abstracts published; the earliest records in 
it go back to Jan. 1968. It is created from the world’s fi rst 
computerized database specializing in food.
 1969 Jan. Richard M. Nixon inaugurated as President of 
the United States. Clifford M. Hardin of Indiana is Secretary 
of Agriculture.
 1969 March. Paul Hawken leaves for a 9-month trip to 
Japan and arranges for Mitoku and Muso Shokuhin to export 
natural foods to Erewhon.
 1969 March. Soybean yields in tests top 100 bushels/
acre for the fi rst time.
 1969 March. Essene Macrobiotic Supply starts business 
in Philadelphia, Pennsylvania. Denny Waxman and Charles 
Smith are founders.
 1969 June. A.E. Staley Manufacturing Co. acquires 
Gunther Products, a pioneer in the fi eld of modifi ed (enzyme 
hydrolyzed) soy whipping proteins. Gunther had been 
founded in 1948, incorporated in 1949.
 1969 June–The Staley Co. closes its Painesville, Ohio, 
soybean crushing plant.
 1969 Aug. Erewhon–Los Angeles opens as a small 
macrobiotic natural foods retail store at 8003 Beverly Blvd. 
Bill Tara is the fi rst manager.
 1969. USAID starts actively encouraging U.S. 
businesses to launch low-cost commercial protein products 
in Third World countries.
 1969 fall. Erewhon Natural Foods in Boston, 
Massachusetts, starts to distribute macrobiotic and natural 
foods. They had begun to wholesale these foods out of the 
back of their retail store in the spring of 1969. They are 
America’s fi rst natural foods distributor, and remain the 
largest for many years.
 1969 Oct. Protein-Enriched Cereal Foods for World 
Needs, edited by Max Milner, published by American Assoc. 
of Cereal Chemists.
 1969 Nov. Bac-o-Bits, meatless bacon bits made from 
extruded soy fl our, start to be sold nationwide by General 
Mills. Its forerunner, Bac*O’s, made from spun soy protein 
fi ber, had been introduced in May 1966. Frozen Bontrae meat 
analogs are sold to the foodservice trade. This pioneering 
work by one of America’s largest food companies indicated 
to the U.S. food industry that the time for soy protein foods 
of the future had arrived.
 1969 Nov. 4. Eden Organic Foods is incorporated in Ann 
Arbor, Michigan by Bill Bolduc, and their macrobiotic retail 
store begins operation, selling soyfoods including tamari and 
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miso purchased from Erewhon. The company grew out of a 
loosely-knit food buying co-op which had started in about 
July 1967 but which had no name, no formal structure, and 
no bank account. Bolduc was joined 9 months later by Tim 
Redmond.
 1969 Nov. 17-21. United Nations Industrial 
Development Organization Expert Group Meeting on Soya 
Bean Processing and Use held at Peoria, Illinois.
 1969. The fi rst of the new wave of tempeh shops in the 
Western world, Handelsonderneming van Dappern (later 
renamed Tempeh production Inc.) started by Robert van 
Dappern in Kerkrade, The Netherlands. It soon becomes the 
world’s largest tempeh manufacturer.
 1969. The Program for International Research, 
Improvement, and Development of Soybeans (PIRIDS) 
established at the University of Illinois with funding from a 
Rockefeller Foundation grant. The forerunner of INTSOY, it 
is directed by Earl R. Leng.
 1960s overview:
 Oilseed Proteins and the Protein Gap. Worldwide, there 
is a growing consensus that Third World countries are facing 
a “protein crisis,” that protein malnutrition is the world’s 
most widespread defi ciency disease, and that low-cost 
oilseed proteins (such as defatted soybean meal and fl our) 
offer the most promising hope for remedying the problem. 
The leading architect and proponent of this view is Dr. Aaron 
Altschul of Georgetown University School of Medicine. 
The United Nations’ FAO/WHO/UNICEF Protein Advisory 
Group, composed of the world’s leading authorities in the 
fi eld, is very active from the mid-1960s to the mid-1970s, 
supporting wider use of soy protein products and soyfoods.
 Food for Peace Shipments of Soy Fortifi ed Foods 
begin. The fi rst shipment of such foods, CSM (corn-soy-
milk), took place in 1966, when 28,000 metric tons (tonnes) 
were shipped. The next year 54,000 tonnes were shipped. 
Shipments increased dramatically during the 1970s.
 Growing Interest in Modern Soy Protein Products. 
These new products, including soy protein isolates and 
concentrates, and textured soy protein products, now appear 
to have major potential in the food systems of all countries.
 Leading Soyfoods Research Centers in America are the 
Northern Regional Research Laboratory at Peoria, Illinois 
(Hesseltine, Wang, Mustakas, Wolf), and the New York 
State Agricultural Experiment Station at Geneva, New York 
(Steinkraus and Bourne).
 Vitasoy sales are booming in Southeast Asia. The 
introduction of Vitasoy by K.S. Lo in Hong Kong in the 
early 1940s brought soymilk into the modern era. Takeoff 
began in 1955 when Vitasoy began to be marketed like a soft 
drink. Sales grew from 8.4 million bottles that year to 42 
million in 1960 and 100 million in 1970, a 2.4-fold increase 
during the 1960s. By 1962 Vitasoy had become Hong Kong’s 
best-selling soft drink, ahead of such internationally known 
brands as Coca-Cola, Pepsi-Cola, and Seven-Up.

 Shoyu (Soy Sauce) Becomes a World Class Seasoning, 
Thanks to Kikkoman. Shoyu has long been the world’s 
most popular seasoning other than salt, and Kikkoman has 
been the world’s largest manufacturer since about 1918. 
During the 1960s Kikkoman internationalized its operations, 
developing new markets for shoyu throughout the world 
by exporting from Japan and promoting the products for 
use in Western-style recipes, largely with meat, fi sh, and 
poultry. Production climbed from 183,000 kiloliters in 1960 
to 340,000 kl in 1970. During the same period its share of 
the Japanese shoyu market rose from 18% in 1960 to 30% in 
1970.
 Steady Rise in Soybean Production in Latin America 
and Africa. In Latin America production rose from 231,000 
tonnes in 1960 to 1,535,000 tonnes in 1969, a 6.6-fold 
increase during the decade. Brazil accounted for 87% of that 
production in 1969, followed by Mexico and Colombia.
 African soybean production rose from 27,000 tonnes in 
1960 to 74,000 tonnes in 1969, a 2.7-fold increase. Nigeria 
accounted for 84% of that production in 1969, followed by 
South Africa and Ethiopia.
 American Soybean Association Funding Increases 
Dramatically from Checkoff Programs. This was a decade 
of great growth for ASA. In 1962 the Minnesota Soybean 
Growers Assoc., the fi rst affi liated state association, was 
founded. The ASA’s biggest breakthrough to date came in 
1966, when soybean growers began to support their own 
market development and research activities (previously 
funded by USDA’s Foreign Agricultural Service) using funds 
provided by state checkoff programs. Typically ½ to 1 cent 
of funding was generated from each bushel of soybeans sold 
in states where a checkoff referendum had passed. By the 
early 1970s the checkoff programs had begun to generate 
large sums of money, which allowed ASA to expand its 
activities. Expanded market development activities overseas 
led to a steady, long-term increase in soybean exports.
 Soybean Changes from an Oilseed to a Protein Seed. 
Prior to the mid-1940s the soybean, worldwide, had been 
crushed primarily for its oil. The meal was considered a by-
product. But in the post-war period, with growing affl uence 
driving increased demand for meat, the demand for meal 
outstripped that for oil, and the oil became the by-product. 
This trend, which started in America, was in full swing by 
the 1960s and expanded to other countries thereafter.
 Soybean Digest and ASA Interest in Soyfoods. During 
the past two decades Soybean Digest has published a steady 
stream of articles on soyfoods worldwide. Soyfoods were 
given big play at many ASA annual conventions. This 
interest in the USA had largely stopped by the mid-1970s, 
focusing on soybean production instead.

323. Codex Alimentarius Commission. 1969. Recommended 
international standard for edible soya oil. Joint FAO:WHO 
Food Standards Programme, FAO of the UN. CAC:RS 20-
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1969. *

324. Hai, Vuong Hou; Andriamananteno, S. 1969. 
Inoculation des légumineuses. Résultats de l’experimentation 
1968 [Inoculation of legumes: results of experimentation in 
1968]. Tananarive: IRAT-IRAM. [Fre]*
Address: Ingénieur de Travaux Agricoles (IRAM-IRAT).

325. IRAT–Cameroun Ouest (Dschang-Bambui). 1969. 
Dates de semis soja [Dates of planting soybeans]. In: 
Rapport analytique, 1968, vol. II, secteur ouest (Dschang-
Bambui) [Analytical report, 1968]. Yaoundé: IRAT-
Cameroun. See p. 444-47. [Fre]*
Address: Cameroon.

326. IRAT–Cameroun. 1969. Soja [Soybeans]. In: L’IRAT 
au service du Cameroun, 1968 [IRAT in the service of 
Cameroon, 1968]. Yaoundé: IRAT-Cameroun. See p. 63. 
[Fre]*
Address: Cameroon.

327. IRAT–Côte-d’Ivoire. 1969. Collection de variétés de 
soja [Collection of soybean varieties]. In: Rapport annuel, 
1968. Exploitation et cultures diverses [Annual report, 
1968. Exploitation and various crops]. Bouaké: IRAT-Côte-
d’Ivoire. See p. 33-45. [Fre]*
Address: Côte-d’Ivoire.

328. IRAT–Côte-d’Ivoire. 1969. Le soja [The soybean]. In: 
Rapport de synthèse [Synthesis report]. Bouaké: IRAT-Côte-
d’Ivoire. See p. 7-10. [Fre]*
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Address: Côte-d’Ivoire.

329. Kwon, Shin-Han; Quyen, Nguyen H. 1969. [Effect 
of plant spacing on several agronomic traits of a soybean 
variety under the tropical environment]. Korean J. of Crop 
Science 7(1):133-37. [7 ref. Kor; eng]
• Summary: “This experiment was conducted to determine 
the optimum row width and plant spacing within row under 
the tropical environment for a leading soybean variety 
Palmetto and it was carried out at Eakmat Experiment 
Station in Vietnam... Highest seed yield was obtained at 
closet spacing in both dry and rainy season, and these results 
led to drilling method in seeding where about 20 seeds 
per meter of row could be recommended. Besides the seed 
yield, the close planting may produce some advantages, 
such as increase plant height and decrease lodging, weeds 
and erosion of surface soil.” Address: 1. Formerly FAO 
Agricultural Offi cer Radiation Research Institute in 
Agriculture.

330. Kapsiotis, G.D. 1969. History and status of specifi c 

protein-rich foods. FAO/WHO/UNICEF Protein Food 
Program and products. In: M. Milner, ed. 1969. Protein-
Enriched Cereal Foods for World Needs. St. Paul, MN: 
American Assoc. of Cereal Chemists. x + 343 p. See p. 255-
65. [13 ref]
• Summary: “History: Protein malnutrition, later termed 
‘protein-calorie malnutrition,’ drew international recognition 
following the fi rst meeting of the FAO Nutrition Committee 
held in Baguio, Philippines, in 1948. It was not until the 
Joint FAO/WHO/Expert Committee on Nutrition met 
for its fi rst session in Geneva in 1949 and recommended 
that ‘kwashiorkor be investigated in the areas where the 
condition occurs,’ that international action was initiated. That 
recommendation led to surveys conducted by Brock (WHO) 
and Autret (FAO) in Africa in 1950 (published 1952) and by 
Autret (FAO) and Béhar (WHO) in 1951 in Central America 
(published 1954). Similar surveys were conducted in the 
following years in other parts of the world and indicated 
that ‘protein-calorie malnutrition’ prevails in most of the 
developing countries.” Address: FAO, Rome, Italy.

331. Kwon, Shin Han. 1969. Soybeans and soybean products 
in Vietnam. Saigon: Republic of Vietnam: Ministry of Land 
Reform and Development of Agriculture and Fisheries, 
Agricultural Research Inst. (Saigon). 113 p. 28 cm. [60 ref. 
Eng]
• Summary: Contents: Map of South Vietnam showing 
all provinces and their names. Preface, by the author. 1. 
Introduction: History of soybean, production and trade in the 
world and in Vietnam, utilization of soybean (uses, nutritive 
value of the soybean). 2. Botany of the soybean plant: Seed, 
stem and pubescence, leaves, fl ower parts, root and nodule 
bacteria, genetics. 3. Ecological requirement: Germination, 
temperature, rainfall, day length, soil. 4. Cultivation and 
storage: Planting (land preparation, depth of seeding, 
methods of seeding, rate of seeding, time of seeding, 
rotation, erosion), fertilizer (manure, nodule bacteria, 
nitrogen, phosphorus, calcium, potash, molybdenum, 
application), insects (maggot fl y, soybean insects found in 
Vietnam, control), diseases (root disease, foliage disease, 
seed disease), weed control, harvesting and threshing 
(harvesting time, methods of harvesting, drying). 5. Variety 
improvement: Aims of improvement (high yielding variety, 
disease resistance, insect resistance, day length, varieties 
tolerant to unfavorable soil conditions, seed size, seed color, 
oil and protein content in seed, palatability), introduction 
method, pure line selection method, breeding method 
(making the cross, pedigree method, bulk method), regional 
trials, variety purifi cation and multiplication (breeder’s seed, 
foundation seed, stock seed, extension seed, maintenance). 6. 
Seed certifi cation standard. 7. Bibliography.
 The author thanks for their help: Dr. Thai-Cong-Tung, 
Director of the Agriculture Research Institute, and Mr. 
Nguyen-Huu-Quyen, Manager of Eakmat Experiment 
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Station.
 “The history of soybean in Vietnam is meager, but 
the references by Loureiro (1790) and Rumphius (1747) 
mentioned the cultivation of soybean in Malaysia and 
Vietnam. Harmand (1877) collected wild soybean (Glycine 
laotica) in the Hue and Bassac areas, and the herbariums 
[herbarium specimens] are still available at the Agricultural 
Research Institute, Ministry of Agriculture, Vietnam.” Since 
the history of Vietnam is closely related to that of China, it 
seems likely that the soybean has been cultivated for many 
centuries in what is today Vietnam (p. 1).
 In Vietnam, the soybean is still not a very familiar 
crop to the majority of farmers. Although the acreage has 
gradually increased since 1958, production had not yet 
reached 10,000 tons by 1967. According to the Agricultural 
Statistics Yearbook of Vietnam, in 1966 in South Vietnam, 
total soybean acreage was 6,610 hectares and production 
was 7,585 metric tons, or 1.148 tonnes/ha (p. 7). The main 
soybean producing provinces are all in the southern half of 
South Vietnam: Long-Khanh (40% of total South Vietnamese 
acreage), An-Giang (20.4%), Chau-Doc, Kien-Phong, and 
Binh-Dinh (5%). In 1963 some 1,440 tones of soybeans were 
imported and in 1966 some 100 tonnes were exported (p. 6).
 Table 4 shows an estimate of the costs and returns per 
hectare of growing soybeans at the Eakmat Agricultural 
Experiment Station in Ban-Me-Thuot in 1968. The net 
income or profi t from one hectare was about VN$26,000, 
which is larger than for any other fi eld crops, including: 
cassava (VN$22,766), mung beans ($20,267), sweet potatoes 
($19,269), upland rice ($6,828), corn ($6,569), and peanuts 
(VN$5,100).
 Uses: “In Vietnam, the soybean is not commonly used in 
daily food, but a number of foods such as soysauce, tuong [a 
soft kind of miso resembling Chinese chiang in consistency, 
and sold in crocks], bean curd, vermicelli, soymilk, soybean 
wine, chao [fermented tofu, sold in bottles], soybean 
oil, [soy] bean sprouts, and green pods [green vegetable 
soybeans] are available in the market and they are gradually 
becoming popular among Vietnamese.
 Note: This is the 2nd earliest English-language 
document seen (Oct. 2011) that uses the word “chao” to refer 
to fermented tofu.
 Photos (p. 11-12) show: (3) Bean sprouts and cooked 
beans with tomato sauce. (4) A shop that sells soybean 
products in a Saigon market. Soybean paste [tuong] is in big 
jars, chao [fermented tofu] is in bottles in front, and bean 
curds [tofu] are in the front left corner. (5) A Vietnamese 
girl frying bean curds in the market. (6) Bottles with labels 
showing various kinds of soy sauces made in Vietnam.
 The highest yielding soybean varieties in Vietnam are 
presently Palmetto and E-32. In trials, they yield about 1 
tonne per hectare. Address: FAO Agricultural Offi cer. Phone: 
Saigon 91.746.

332. Milner, Max. ed. 1969. Protein-enriched cereal foods 
for world needs. St. Paul, Minnesota: American Assoc. 
of Cereal Chemists. x + 343 p. Illust. No index. 28 cm. 
Summarized in Soybean Digest, Nov. 1969, p. 52. [400+ ref]
• Summary: Contents: Foreword, by Nevin Scrimshaw. 
Preface, by Max Milner. Part I: Economic aspects (2 papers). 
Part II: Public health implications (1 paper). Part III: The 
world food and nutrition crisis (4 papers). Part IV: Protein 
resources (7 papers). Part V: Bread (3 papers). Part VI: 
Amino acids, vitamins and plant genetics. Part VII: Programs 
and products (6 papers). Part VIII: Acceptability and 
marketing.
 “A signifi cant portion of the book is devoted to recent 
experience in commercial promotion of low-cost protein-
rich foods, emphasizing the increasingly important role 
of sophisticated marketing techniques. It is now widely 
recognized that success in such projects requires much 
more careful planning and use of preproject surveys and 
feasibility studies than have been employed in the past.” 
Address: Senior Food Technologist, Food Conservation Div., 
UNICEF, United Nations, New York.

333. Schran, Peter. 1969. The development of Chinese 
agriculture, 1950-1959. Urbana, Illinois: University of 
Illinois Press. 238 p. See p. 84, 97-99. Index. 24 cm. Illinois 
Studies in Social Sciences No. 56. [127* ref]
• Summary: Table 4.2 on page 84 states that according to 
Buck’s Land Utilization in China (p. 209, 213), in 1929-
33 some 5.4% of the land in China was sown to soybeans; 
28.3% was sown to rice, 23.9% to coarse grains, and 16.3% 
to wheat. By comparison, according to offi cial Chinese 
government data, in 1952-55 some 8.2% of the land in China 
was sown to soybeans; 19.6% was sown to rice, 35.1% to 
coarse grains, and 17.8% to wheat.
 Tables 4.7 and 4.8 on pages 98 and 99 give estimates of 
average daily per-capita caloric intake and consumption of 
basic foods in China in the 1930s. Buck’s sample for 1929-
33 indicated that soybeans provided 60 calories per person 
per day, or 2.5% of the total 2,313 calories. Grains provided 
1,922 calories or 83.1% of the total.
 FAO estimates in 22 Chinese provinces for 1931-37 
indicated that soybeans provided 71 calories per person per 
day, or 3.2% of the total 2,226 calories. Average annual per 
capita soybean consumption was 7.9 kg. Grains provided 
1,622 calories or 72.91% of the total.
 FAO estimates in Manchuria for 1935-38 indicated that 
soybeans provided 251 calories per person per day, or 9.8% 
of the total 2,557 calories. Average annual per capita soybean 
consumption was 26.0 kg. Grains provided 2,002 calories or 
78.3% of the total.
 FAO estimates in Taiwan for 1934-38 indicated that 
soybeans provided 39 calories per person per day, or 1.8% of 
the total 2,153 calories. Average annual per capita soybean 
consumption was 4.0 kg. Grains provided 1,091 calories or 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   162

© Copyright Soyinfo Center 2021

50.6% of the total.
 Units of measurement: 1 mou = 0.0667 hectare = 0.1647 
acre. 1 catty = 0.5000 kg = 1.1023 pounds. 1 yuan = 0.4250 
U.S. dollars. Address: Univ. of Illinois.

334. Soypro International Inc. 1969. A study of business 
prospects in the food industry of India. Cedar Falls, Iowa. iv 
+ 87 p. Summarized as “Soybeans have good future in India” 
in Soybean Digest. 1969. Dec. p. 28. 28 cm. [20 ref]
• Summary: As part of The Canadian Food Advisory Team. 
For Malwa Economic Development Society (MEDS), Indore 
(which has expressed an interest in entering some aspect of 
the food industry in India). Sponsored by United Church of 
Canada.
 Contents: Objectives and guidelines. Part I: Food 
resources and malnutrition. Food grains and pulses. Calories. 
Proteins: Legumes, oilseeds, milk, fi sh, poultry, meat. Fats 
and oils. Areas of food needs: Under-nourishment protein 
malnutrition. Summary and conclusions.
 Part II: Food marketing. The non-market. Primary 
factors of the real market. Guidelines for product selection 
and production. Selling the product.
 Part III: What is being done. Food ingredients: Grain 
processing, oilseeds for human nutrition. Consumer 
products: Protein foods for infants and children, foods for 
general consumption.
 Part IV: Prospects for soybean production and soya food 
processing. Production: Yields, crop input, returns in relation 
to other crops. Market outlets and prices: Domestic markets 
for soy products, estimated prices. Soybean processing: 
Processing plants, storage, transportation, plant investment 
costs (new plants, converting existing plants to soybean 
processing). Low fi ber meal and soy fl our: Investment cost 
for production, marketing. Full-fat soy fl our. Soy protein 
isolates. Specialty soy foods: Soy milk and related products, 
soy-based snack foods, cereals, dal. Conclusions.
 Part V: Potential projects. Storage. Rice milling. Pulse 
milling. Soybean processing for soy fl our, soy protein 
isolates. Sesame processing. Bread. Baby foods. High 
protein mixes. Synthetic milk or base for toned milk–related 
dairy products. Extruded high protein snacks / cereals. Low-
cost quick-cooking dal. Food marketing and distribution.
 List of references. Appendixes. Population of India. 
Recent production trends and current yields of key crops in 
India. Rough calculations of gross protein availability from 
local production in India.
 This practical, business-oriented report focuses on low-
cost high-protein foods designed to help private business 
meet India’s problems of protein malnutrition, especially 
among infants and children. “Similarly, with fast rising 
interest in soybean production and utilization, considerable 
early attention had been given to this particular fi eld...” 
In 1965-66, and in 1966-67 India had two devastating 
drought years. Prior to this, India has experienced four 

major droughts accompanied by famines since 1900: 1907-
08, 1918-19 (the worst, with a 32.3% drop in agricultural 
output), 1920-21 (the second worst; 24.0% drop), and 1923-
24 (16.6% drop).
 Pulses, mostly in the form of dal (“the poor man’s 
meat”) have for many years been second only to food 
grains as a source of protein in Indian diets. Most pulses 
are dehulled by hand-powered stone mills at home before 
cooking, with a wastage of about 10%. However pulses 
are not keeping pace with the food grains in India’s 
Green Revolution. Average yields are relatively low and 
response to fertilizer is low. Per capita consumption is 
static, or declining. India’s main oilseeds in 1967-68 were 
(in descending order of output in million metric tons): 
groundnuts in the shell (5.83), cottonseed (2.00), rapeseed 
and mustard (1.48), sesame (0.42), and niger seed (0.10). 
Only groundnut, sesame, and niger also provide signifi cant 
amounts of protein for humans. Yet after the oil is removed, 
most of the protein-rich oilseed cakes are used in livestock 
feeds or fertilizer, or exported; only about 10% of the 
available protein is used directly in human diets. There is 
now much interest in using more groundnut protein (as fl our 
or isolate) in human foods; it has been used in toned milk. 
India’s major source of animal protein is milk (both from 
water buffaloes and cows), with per capita daily consumption 
being 123 gm (4.4 oz).
 Relatively little red meat is consumed in India; many 
states prohibit slaughter of cows. Goats and water buffaloes 
are the major sources of meat. According to CFTRI, 39% 
of Indians are defi cient in proteins, and a high proportion 
of these are infants and children. Per capita availability of 
oils is 9.3 lb/year. 70 to 75% of all food produced stays on 
the farm and is consumed directly by the producers. Wheat 
is the main grain in north India, and rice in south India. 
About 25% of Indians are vegetarian by conviction, and 
“75% are now willing to eat animal products, with the latter 
percentage increasing every year. In practice, diets are still 
largely vegetarian because of the scarcity and cost of animal 
products.” Prestige is the single most important marketing 
factor in part because India is still a highly class-conscious 
society. The market is highly segmented. Products need to be 
targeted separately at the top 3 or 4 of the 5 class segments. 
The high class line should be introduced fi rst. Cheap food 
or “food for the poor” has little chance of succeeding in 
commercial channels. Except as food for children, it is very 
hard to sell food on the basis of its nutritional or health-
giving benefi ts. Sampling is the most effective promotional 
technique.
 Several companies produce dried baby foods from milk 
and sell them in tin cans. In 1968 the biggest seller was 
Amul (3,500 to 3,800 tons), made by Kaira Dairy Coop. The 
pioneer commercial weaning food in India was Farex, made 
by Glaxo and sold in tins at Rs. 13 per kg. Kaira Dairy Coop 
launched Bal-Amul at Rs. 11 per kg and now produces 1,000 
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tons/year, expected to grow to 5,000 tons by 1974. Bal-Amul 
contains about 25% full-fat soy fl our, 25% rice and wheat 
fl our, 20% gram fl our, 11% sugar, 10% nonfat dried milk, 
and 6-8% moisture. Processing equipment was donated 
by UNICEF. Soy fl our and milk powder were donated by 
USAID. It will soon be offered in plastic bags at Rs. 7 to 
8 per kg to reach a broader market. CSM contains 25% 
defatted or low-fat soy fl our. Bal-Ahar contains 65% bulgur 
wheat, 25% groundnut fl our, 10% Bengal gram [chickpea] 
fl our plus vitamin/mineral pre-mix. Requiring 10-15 minutes 
cooking in water, it does not contain any soy. Use of CSM 
and Bal-Ahar is limited to food relief programs; they are not 
sold commercially.
 MPF (Multi-Purpose Food, formulated under 
sponsorship of the Meals for Millions Foundation in the 
U.S.) consists of 75% groundnut fl our, 25% Bengal gram 
fl our, plus a vitamin/mineral pre-mix. Containing 45% 
protein, it sells for only Rs. 3.5/kg and is thus the cheapest 
protein source on the market and one of the best. However 
it has not met with any real success. 7 plants have been 
authorized to produce MPF in India. None are operating 
at capacity and most are not operating at all. Total output, 
currently 600 tons/year, is purchased largely by OXFAM for 
the Meals for Millions Foundation.
 UNICEF is supplying an X-25 Wenger Cooker-extruder 
to CFTRI to experiment with extruded high-protein snacks. 
Note: The Wenger X-25 is a low-cost extrusion cooker / 
extruder. This is the earliest document seen (Oct. 2020) that 
mentions Wenger’s X-25 or the use of a low-cost extrusion 
cooker–although the phrase “low-cost extr*” does not 
appear.
 The population of India has grown from 314.8 
million in 1941 to about 533.3 million in 1969. Each year 
the population is growing by about 13 million people. 
Roughly 80% lives in rural areas. In terms of gross protein 
availability, the main sources produced in India (in million 
metric tons of protein) are: rice 3.03, pulses 2.69, wheat 2.49, 
groundnuts 1.12, milk 1.05, and jowar (sorghum) 0.91. Soy 
is not listed. Address: Cedar Falls, Iowa.

335. Sun, Kungtu C.; Huenemann, Ralph W. 1969. The 
economic development of Manchuria in the fi rst half of the 
twentieth century. Cambridge, Massachusetts: East Asian 
Research Center, Harvard University. Distributed by Harvard 
University Press. 124 p. Index. 20 cm. Harvard East Asian 
Monographs No. 28. [158* footnotes and 79 ref]
• Summary: Page 14 lists the customs revenues (in taels; 
the duty on soybeans was 0.022 taels per 100 shih) and 
estimated soybean exports (in shih) during the three years 
1777-78, 1778-79, and 1779-80. During this period, revenues 
increased to 28,133 taels from 26,881 taels. Soybean exports 
increased to 1,278,773 shih, from 1,221,867 shih. [Note: 1 
shih = 1 picul = 100 kin = 132 lb.] “This is an underestimate, 
however, [of soybean exports] since some unknown fraction 

of the exports were in the form of beancake, which was 
taxed at the rate of only 0.022 taels per 150 shih. It should be 
noted that according to the Shan-hai-kuan chiao-cheng k’ao, 
Manchurian exports at this date consisted mainly of [soy] 
beans and beancake; no other kinds of grain or pulse are 
specifi cally mentioned.
 “As time went on, the center of Manchuria’s trade 
with China shifted from I-chou and Chin-chou [Jinzhou] to 
Ying-k’ou [Yingkou], situated near the mouth of the Liao 
River. This place, under the misname Newchwang, became 
in 1861 the fi rst treaty port opened to foreign commerce in 
Manchuria. The earliest detailed statistics for Newchwang’s 
trade are for the year 1867, and they provide an interesting 
comparison with the fi gures for 1777-1780 cited above.” 
Address: Statistical Offi ce of the United Nations (1949-
1955).

336. Civetta, Armando. 1970. Re: Research in Colombia on 
soybean fl our and soybean milk. Letter to Dr. J.J. Rackis, 
Oilseed Crops Laboratory, Northern Utilization R&D Div., 
ARS, USDA, Peoria, Illinois, Jan. 21. 2 p. Typed, with 
signature on letterhead.
• Summary: Civetta thanks Dr. Rackis for his cooperation 
and sympathy during Civetta’s recent stay at Peoria, Illinois, 
during the UNIDO (United Nations Industrial Development 
Organization) conference in Nov. 1969. He is proposing to 
UNIDO that Dr. Rackis and Mr. Mustakas be invited to work 
at his institute for a while. Dr. Norton Young, the Director 
of his Institute, agrees with the idea. They would like help 
on two soy-related projects in Bogotá: (1) Low-fat soybean 
fl our: Processing, functional properties, and its use in local 
foods. (2) Soybean milk: Use as a cow’s milk substitute, 
processing and equipment design. Address: Project Leader, 
Instituto de Investigaciones Tecnologicas, Av. 30 No. 52A-
77, Bogota, D.E., Colombia.

337. Soybean Digest. 1970. Help for a hungry world: UN 
meeting at Peoria. Jan. p. 18-19.
• Summary: “Help for hungry people of the world–based on 
the profi t motive–was asked by a man in a United Nations 
organization and promised by men in the U.S. soy food 
industry at a meeting in Peoria, Illinois, the week before 
Thanksgiving.
 “Recommendations from the Expert Working-Group 
Meeting on Soy Protein Foods will go before the United 
Nations Industrial Development Organization, Vienna, 
Austria. If adopted, they will be incorporated into UNIDO’s 
offi cial report and proposed to U.S. companies. Action of 
some kind appears likely.
 “Action against hunger was the tone established in 
the opening address Nov. 17 by Dr. M. Mautner, chief 
of UNIDO’s light industries section, on behalf of Abdel-
Rahman, UNIDO executive director, and maintained the 
rest of the week. With the knowledge and authority of a 
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corporation chairman of the board and with the human 
concern of one of the family, Dr. Mautner held the meeting 
to a central theme:
 “Industry in countries like the U.S. and Japan can make 
a profi t and help hungry people feed themselves by setting 
up food processing companies in developing countries and 
hiring native labor.
 “Action was in a statement, with working committees 
to implement it, proposed Nov. 21 for recommendation to 
UNIDO. Prepared by Wayne Gottshall of Ralston Purina 
International, St. Louis [Missouri]; Dr. Dale W. Johnson of 
Crest Products Inc., Park Ridge, Illinois; and Dr. Jaan I. Tear 
of Alfa-Laval AB, Tumba, Sweden, the statement read:
 “’The food-processing and food-equipment-
manufacturing industries present would like to express 
their willingness to cooperate with UNIDO and other UN 
agencies in seeking realistic ways of meeting the nutritional 
requirements in the developing countries.’
 “Examples in India and Uganda of the kind of action 
asked and promised were described by Charles Purrett, vice 
president of international operations for Worthington Foods 
Inc., Worthington, Ohio. This company has a 30-year, profi t-
making history of manufacturing food from soy and wheat 
proteins.
 “Companies in Uganda, India: It has an interest in Africa 
Basic Foods, which makes high protein food from soybeans 
near Kampala, Uganda. Mr. Purrett said it ‘has contributed a 
substantial amount of money in addition to technical people, 
who are in Africa at the moment on Worthington’s payroll.’
 “Between 1965, when the Uganda plant was built, 
and 1968, soybean production increased 12 to 15 times, 
increasing income from farm and factory jobs. About 120 
tons of soybeans went into human food in 1968. Worthington 
helped develop Vegetable Industries & Products in India. 
L. Nagaich, managing director, said, ‘Worthington has a 
humanitarian interest with commercial success as a prime 
force.’
 “’Action-oriented’ UNIDO, according to Frank K. 
Lawler, editor of Food Engineering, wants industries ‘to 
stand on their own merits in self-sustaining, profi t-making 
enterprises while benefi ting the developing countries 
nutritionally and economically.’ He visited UNIDO in 
Vienna, traveled with Dr. Mautner in the U.S., then joined 
the working group in Peoria.
 “More than 40 soy protein-food scientists, industrialists 
and equipment manufacturers from 15 countries met 4 days 
at the U.S. Department of Agriculture’s Northern Utilization 
Research Laboratory of the Agricultural Research Service 
and a day at the University of Illinois, Urbana.
 “Current efforts are not enough: Dr. Mautner said the 
most challenging problem of mankind today is to produce 
enough food at a cost the hungry can pay; but current efforts 
are not enough. Production is not keeping pace with demand. 
Protein has not received the expected interest in developing 

countries. Some foods are not satisfactory because they are 
incomplete nutritionally, cost too much or do not taste or 
look right.
 “Dr. Mautner considers unsatisfactory any program that 
depends on subsidy by a donor country. He asked for transfer 
of know-how to developing countries and repeated the 
request in various ways throughout the meeting.
 “Dr. Robert J. Dimler, director of the Northern 
Laboratory, reviewed history of U.S. soy development, 
especially the use of protein in food. G.C. Mustakas 
reviewed Northern Laboratory research on soy fl ours and 
their use in human nutrition.
 “Dr. K.A. Harkness, Ohio State University agricultural 
engineer, sees soy products and other non-animal food as the 
only way man can cope with overpopulation and pollution in 
the future.
 “Other scheduled speakers at the Northern Laboratory 
included: Mogens Jul, secretary of the United Nations 
Protein Advisory Group; Dr. Tokuji Watanabe, Japanese 
Ministry of Agriculture and Forestry; Dr. Edwin W. Meyer, 
Central Soya, Chicago; and L.C. Adolphson, Archer Daniels 
Midland, Decatur, Ill. Scheduled speakers at the University 
of Illinois included: Dr. G.K. Brinegar, Dr. D.E. Alexander, 
Dr. R.L. Cooper, Dr. E.R. Leng, and Dr. John Hetrick.
 “Experiences in making acceptable, nutritious food with 
soy products were reported at Peoria by Dr. Shiro Miyasaka, 
Brazil; Dr. Isaac A. Akinrele, Nigeria; Amara Bhumiratana, 
Thailand; and Armando Civetta, Colombia. Dr. Mautner 
closed the meeting with a call for demonstration plants in 
Nigeria, Thailand and Latin America.
 Photos show: (1) Dr. Robert J. Dimler, Director of 
the USDA Northern Utilization Research Laboratory, 
welcomes Dr. M. Mautner of the United Nations Industrial 
Development Organization and the Expert Working Group. 
(2) Dr. Dale W. Johnson of Crest Products answers a 
question at meeting.

338. Bourne, Malcolm C. 1970. Recent advances in soybean 
milk processing technology. PAG Bulletin (Protein Advisory 
Group, WHO / FAO / UNICEF) No. 10. p. 14-21. [8 ref]
• Summary: An excellent presentation of the “boiling water 
grind” technique developed by the Food Technology Group 
at Cornell University. Table 1 shows that, in the Philippines, 
the soybean provides almost twice as much protein per peso 
as its nearest competitor, the mungbean, and 19-times more 
protein per peso than pork. Address: Visiting Prof. of Food 
Science, Univ. of the Philippines, College of Agriculture, 
College (Los Baños), Laguna, Philippines. Permanent 
address: New York State Agric. Exp. Station, Cornell Univ., 
Geneva, NY 14456.

339. Ebong, U.S. 1970. On the Nigerian grain legume 
gene bank. Paper presented at Ford Foundation/IRAT/
IITA Seminar IV. Grain Legume Research in West Africa. 
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Mimeograph. Held 22-26 June 1970 at Univ. of Ibadan, 
Nigeria. *

340. Silvestre, P. 1970. IRAT’s work on soybean. Paper 
presented at Ford Foundation/IRAT/IITA Seminar IV. Grain 
Legume Research in West Africa. Mimeograph. Held 22-26 
June 1970 at Univ. of Ibadan, Nigeria. *
• Summary: Field trials conducted in the Cameroon show 
that soybeans gave no signifi cant response to nitrogen 
application. IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research).

341. Silvestre, P. 1970. IRAT’s work on various food 
grain legumes. Paper presented at Ford Foundation/IRAT/
IITA Seminar IV. Grain Legume Research in West Africa. 
Mimeograph. Held 22-26 June 1970 at Univ. of Ibadan, 
Nigeria. *
• Summary: Field trials conducted in the Cameroon show 
that soybeans gave no signifi cant response to nitrogen 
application.

342. U.S. Department of Agriculture. 1970. The annual 
report on activities carried out under the Public Law 480, 83d 
Congress, as amended, during the period January 1 through 
December 31, 1969. Washington, DC: U.S. Government 
Printing Offi ce. See p. 122-27. Cover reads: Food for Peace: 
1969 Annual Report on Public Law 480.
• Summary:  Table 20 is titled “Title II, Public Law 480–

Total commodities by program type, fi scal year 1969.” The 
three main program sponsors and distributing agencies 
are (1) Volag (American voluntary agencies, UNICEF 
and UNRWA [United Nations Relief and Works Agency] 
unless otherwise noted), (2) Government to government, 
and (3) WFP (World Food Program). Each of these are 
Private Voluntary Organizations (PVO/PVOs), registered 
with USAID. Only two foods containing soy protein were 
distributed: CSM (Corn soya mix) and WSB (wheat soya 
blend). They were lumped together in the statistics and 
sent in the following amounts (in thousands of pounds) to 
the following continents and countries: Africa total 89,470 
lb: Cameroon 600, Congo 162, Dahomey 80, The Gambia 
385, Ghana 976, Kenya 478, Lesotho 775, Malawi 39, Mali 
4,500, Morocco 300, Nigeria 78,232, Senegal 80, Sierra 
Leone 1,810, Tanzania 365, Togo 18, Upper Volta 670.
 Near East-South Asia total 222,817: Gaza [occupied 
by Israel since 1967] 2,653, India 216,176, Jordan 1,527, 
Jordan-West Bank [occupied by Israel since 1967] 1,042, 
Lebanon 738, Nepal 18, Pakistan 1, Syria 662.
 Far East total 57,861: Burma 360, Indonesia 3,669, 
Korea 9,698, Laos 53, Macao 113, Malaysia 2,474, 
Philippines 3,140, Ryukyu Islands [located south of Japan, 
incl. Okinawa, Sakishima, and Amami island groups. Self 
governing from 1966. Returned to Japan in 1972] 227, 
Vietnam 38,127.
 Latin America total 45,291: Bolivia 72, Brazil 19,851, 
Chile 2,605, Colombia 1,696, Costa Rica 142, Dominica 
4, Dominican Republic 6,680, Ecuador 608, El Salvador 
1,178, Grenada 68, Guatemala 1,773, Guyana 58, Haiti 
1,585, Honduras 435, Jamaica 124, Martinique [French] 75, 
Panama 734, Paraguay 2,477, Peru 4,847, Uruguay 279.
 Grand total: 415,439,000 lb of CSM and WSB. The 
following amounts of CSM/WSB (in 1,000 lb) were 
distributed by the three groups: Volag 292,587, Government 
to government 122,851, and WFP 1. Countries receiving 
more than 1 million lb of CSM and WSB combined (in 
millions of pounds): India 216.2, Nigeria 78.2, Vietnam 38.1, 
Brazil 19.9, Korea 9.7, Dominican Republic 6.7, Peru 4.8, 
Mali 4.5, Indonesia 3.7, Philippines 3.1, Gaza 2.7, Chile 2.6, 
Malaysia 2.5, Paraguay 2.5, Sierra Leone 1.8, Guatemala 1.8 
Colombia 1.7, Haiti 1.6, Jordan 1.5, El Salvador 1.2, Jordan 
West Bank 1.0.
 Note: This is the earliest document seen (Feb. 2002) 
concerning soybean products (cereal soy blends) in 
Martinique, or Panama. This document contains the earliest 
date seen for soybean products in Martinique, or Panama 
(1969); soybeans as such had not yet been reported by that 
date. Address: Washington, DC. Phone: 703-875-4901 
(1991).

343. IRAT–RCA (Republique Centrafricaine). 1970. Soja: 
Généralités, variétiés [Soja: General information and 
varieties]. IRAT-Republique Centrafricaine, Rapport Annuel 
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For the year 1969. Vol. II. Phytotechnie. p. 24-31. [Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). This is a summary of results obtained during 
previous years. Page 24 states: “The soybean is not well 
known in the Central African Republic [CAR]. Since 1963, 
two varieties, San-Kuo and Palmetto have been propagated 
at the Grimari station. The seeds were planted in May and 
August of each year on the multiplication plots on centers 
of 40 by 15 cm, at the rate of 80 kg of seed per hectare, with 
40 kg of di-calcium phosphate and 60 kg of ammoniated 
phosphate fertilizer. The yields remained low, about 500 kg/
ha. The only disposal of this production was the consumption 
by the troop at the station and by infant center (Centre 
d’élevage) at Bambari. In the zone of Agoudou Manga in 
1968 some commercial planters undertook the cultivation of 
soybeans, but this operation was not continued.
 In 1967 the Ministry of Development, considering the 
soybean to be a nitrogen source for the feeding of animals, 
requested that IRAT start experimentation again. The goal 
was to fi nd a variety superior to Palmetto and San Kuo, and 
to fi nd the best cultivation techniques, especially inoculation 
with soil bacteria. A list shows the 81 soybean varieties that 
were introduced to the CAR, including 54 from the USA, 
3 from Brazil, 7 from Australia, 8 from Ecuador, 4 from 
Malaysia, 2 from South Africa, and 1 each from Taiwan, 
Nigeria, and Pakistan.
 This collection of varieties was planted late, on June 13. 
In 1961, they were planted on May 11, and again on Oct. 29. 
By 1969 it was clear that the black-seeded variety Avoyelles 
(from Australia) gave the highest yields, the mean being 
1,18 kg/ha. Other interesting varieties were Wilson Black, 
Palmetto, and San-Kuo. Table 8 shows the characteristics of 
each variety and Table 9 shows that the yield of Avoyelles 
could be increased to 1,519 kg/ha by inoculation and the use 
of fertilizers.
 Note: This is the 2nd earliest document seen (March 
2021) concerning the cultivation of soybeans in the Central 
African Republic.
 This document contains the 2nd earliest date seen for 
the cultivation of soybeans in the Central African Republic 
(1963). Address: Central African Republic.

344. Chemical and Engineering News. 1970. Fortifi ed 
foods: the next revolution. Growing number of AID-funded 
programs encourage development of low-cost, high-protein 
foods. 48(33):36-37, 39, 41, 43. Aug. 10.
• Summary: The magazine talked with three men who direct 
and assess many of the current projects in this new fi eld. 
A photo of each man is shown: (1) Dr. Daniel Rosenfi eld, 
deputy director of the nutrition and agribusiness group at the 
USDA; (2) Dr. Martin J. Forman, director of the offi ce of 
nutrition in the Agency for International Development (AID); 
and (3) Dr. Max Milner, senior food technologist in the food 

conservation division of the United Nations Children’s Fund.
 A table shows some low-cost fortifi ed foods that have 
found market acceptance (Source: League for International 
Food Education). Those containing soy are: Cerealina 
(weaning food) by CPC International (Brazil); Golden Elbow 
Macaroni by General Foods (Brazil); Kupagani Biscuits by 
Pyott Ltd. (Union of South Africa); ProNutro Cereal and 
ProNutro Soup by Food Corp (Pty.) Ltd, Durban, Natal, 
Republic of South Africa; Puma (soy beverage) by Dih, 
Ltd. (Guyana) and Monsanto; Vita Bean (soybean milk) 
by Yeoh Hiap Seng, Ltd. (Singapore); Vitalia (macaroni 
products) by Instituto de Investigaciones Tecnologicas 
(Bogota, Colombia); Yoo Hoo (milklike beverage) by Yoo 
Hoo Beverage Co. (Carlstadt, New Jersey; made from a 
“blend of animal and vegetable protein products”–soy is 
not specifi cally mentioned. Marketed in U.S. and abroad; 
produced in 14 countries).
 Note: This is the earliest English-language document 
seen (Aug. 2013) that contains the term “milklike beverage” 
(or “milklike beverages”).
 The world’s food supply and distribution are already 
failing to keep up with population increases. Each day, 
10,000 people die of malnutrition according to Dr. Richard 
L. Hall, chairman of the executive board for SOS/70. And the 
situation appears to be steadily getting worse. “Malnutrition 
can also kill indirectly by leaving people alive but highly 
vulnerable to disease. The most critical type of malnutrition 
is caused by a lack of protein, he says.”
 Dr. Rosenfi eld believes that the “most critical type 
of malnutrition is caused by a lack of protein,” and that 
fortifi cation of traditional foods is the quickest, least 
expensive, and easiest way to make a real difference in 
combating malnutrition. The Green Revolution has brought 
about dramatic increases in production of some crops, but it 
has also brought with it “a host of problems that may put a 
damper on the usefulness of high-yield crops as a short-term 
solution to the food shortage, according to Dr. Rosenfi eld.”
 Dr. Milner sees a growing role for legumes. He feels that 
the outlook for protein from green plants such as alfalfa is 
“very sad.”
 A sidebar titled “Incaparina fi nds the going rough in 
Panama” begins: Incaparina, developed at INCAP, is a blend 
of corn and local sources of protein, soych as “cotton seed or 
soy bean.”

345. Pellett, Kent. 1970. Soybeans: a crop made by people 
who tried harder (Continued–Document part II). Soybean 
Digest. Aug. p. 24-28, 30-32, 34-35.
• Summary: (Continued): “’Although we are primarily a 
growers organization the editorial policy of this organ will 
be to work for the general welfare of the soybean industry, 
and not for any one of the special interests to the detriment of 
associated interests. Future success can be attained only by a 
strict adherence to this policy.’



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   167

© Copyright Soyinfo Center 2021

 “We have, over the years, tried to be the voice of and to 
serve the entire soybean industry.
 “The Soybean Blue Book issue, yearbook and directory 
of the industry, was founded in 1947; and Late News, the 
Association newsletter, with crop and market news and late 
happenings in the industry, in 1953. Both are edited by the 
Soybean Digest staff.
 “The great growth of the markets: By the time of the 
entrance of the U.S. into World War II, the soybean crop had 
grown from 5 million bushels harvested on one-half million 
acres in 1924 to 78 million bushels harvested on 5 million 
acres in 1940.
 “The acreage was expanding rapidly and ASA members 
did not quite know what they were going to do with the 
crop, a situation they have usually been in since, with the 
exception of some war years with their insatiable demands.
 “Back in 1930, an ASA delegation journeyed to 
Washington to ask for protection for their young crop. 
They obtained duties on soybeans, oil, and meal against the 
importation of soybeans and products from Manchuria.
 “ASA joined with other fats and oils groups to form a 
council whose purpose was to maintain duties on ‘cheap’ 
foreign fats and oils, such as copra and coconut oil.
 “In 1940, the year the Soybean Digest was founded, 
soybean men thought the coming uses for soybeans were 
industrial, with soybean meal going into plastics, the oil into 
paints.
 “That year Henry Ford took an ax to a car body trunk 
lid made with soybean plastic to demonstrate the durability 
of this product. So effective was Ford’s publicity that even 
today, 30 years later, many people still think plastics are a 
main outlet for soybeans.
 “Soybean derivatives are used in a considerable number 
of industrial products today, but such usage has remained 
relatively minor.
 “The big uses for soybean products in addition to 
livestock feed are in the food fi eld–the oil in margarine, 
shortening, and salad dressings, the protein in a wide variety 
of products.
 “Restrictions on margarine: ASA helped to open a door 
to the food fi eld by joining the National Cotton Council in 
its fi ght to repeal the federal and state taxes on margarine 
and the ban on the yellow color which greatly hampered the 
sale of margarine. The battle was completely successful after 
innumerable trips by ASA representatives to Washington and 
state capitals to appear before congressional and legislative 
committees.
 “The 10¢/lb federal tax on yellow margarine was 
repealed in 1950. Since then, the ban on yellow margarine 
and other restrictions have been repealed in 15 states, with 
Minnesota and Wisconsin the only holdouts.
 “Soybean growers helped to open up the margarine 
market not only through the repeal of the margarine laws, 
but also by providing a large and plentiful supply of soybean 

oil. Margarine production and usage on the present scale of 
over 2 billion pounds yearly would not be possible without 
soybean oil.
 “The U.S. was importing two-fi fths of all its fats and 
oils when the supply was cut off by World War II. Soybean 
producers doubled soybean production and processors built 
plants to provide the needed oil.
 “Great technical advances made the use of soybean oil 
practical in many products where it had not been acceptable. 
Industry learned how to process, store, refi ne, deodorize, 
bleach, and hydrogenate soybean oil to fi t any need.
 “And from this expanded production of soybean oil 
came a vast increase in soybean meal–high-quality protein 
at a cheap price. This triggered the greatest explosion in 
livestock production the world has ever seen. The broiler 
industry, the turkey industry, and modern livestock feeding 
resulted.
 “The market for exports: Incredibly at the end of World 
War II only a few were able to see the possibilities of the 
export market for U.S. soybeans, even though half the world 
was hungry and some soy fl our was already being used 
in overseas feeding. In 1947 the U.S. government and the 
United Nations were shipping soy fl our to a score of nations 
in Europe and Asia.
 “A panel on ‘Soybeans in Human Nutrition’ was held at 
the fi rst ASA, convention after the U.S. entrance into the war, 
in 1942. Experts from industry, the universities, USDA, and 
Col. Roland A. Isker of the U.S. Army Subsistence Research 
Laboratory participated and their remarks generated 
tremendous interest. The Soybean Digest published their 
papers in booklet form. The booklet has had considerable 
circulation in the industry until recent years.
 “But most people, including some high in government, 
expected soybean acreage to be cut back when the fi ghting 
stopped.
 “In fact, fantastic as it seems to us now, USDA thought 
so little of soybeans as a crop to solve world hunger 
problems that it actually took steps to cut back on soybean 
acreage in 1946. The ceiling prices on corn, wheat, and other 
grains were raised 10¢ to 25¢/bu to persuade farmers to 
plant these crops instead of soybeans! The plan was to ship 
feed grains and wheat abroad for feeding hungry people–not 
soybeans.
 “The act provoked a blast from Strayer in the Soybean 
Digest: ‘The world cannot be fed with starches alone. Fats–
and proteins–are also required. No other one commodity can 
produce so many pounds of highly nutritious edible oil per 
acre as soybeans. No other crop can produce so many pounds 
of highly nutritious protein per acre.’
 “’Most economical source of oil and protein!’ ASA 
spokesmen have been shouting these words into the ears of 
people the world over ever since.
 “ASA asked for a comparable increase’ in the ceiling 
price on soybeans from $2.10/bu.
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 “In May 1968, Ersel Walley, then ASA president, made 
a 3-month tour of Europe, at his own expense, for a fi rsthand 
study of the possible markets for U.S. soybeans and soybean 
products on that continent.
 “Walley reported at the ASA convention following 
his return that there was a big potential market for U.S. 
soybeans abroad. He said U.S. soybean growers could well 
afford to spend some money for sales promotion in Europe 
because there ‘soybeans are being put to high-value uses,’ in 
comparison to the low-value uses in industry, which could 
command only lower prices for soybeans. See Mr. Walley’s 
account on page 48.
 “Strayer made repeated trips to Europe in following 
years, and a similar trip to Japan.
 “Walley and Strayer were the fi rst of a long line of ASA 
emissaries who have packed their bags and traveled to the 
far places of the earth in search of soybean markets. The line 
continues to this day.
 “European and Japanese businessmen began appearing 
on ASA programs to report on their needs for U.S. soybeans 
to members. They were followed by trade teams from Japan 
and other countries who made U.S. soybean tours. And U.S. 
trade teams in turn made trips abroad to meet their potential 
customers face-to-face.
 “The fi rst market development contracts, for work in 
Europe and Japan, were signed between ASA and USDA’s 
Foreign Agricultural Service in 1956, and the Japanese 
American Soybean Institute and the Soybean Council of 
America came into being. The Council was a joint effort of 
ASA and the National Soybean Processors Assn.; JASI, of 
ASA alone.
 “Both were created to match what was then considered 
to be an abundant supply of soybeans with the urgent need 
of the world’s people for more food. Both were pioneering 
efforts in the fi eld of market development for U.S. farm 
commodities. ASA signed with USDA the fi rst such 
contract for any U.S. farm commodity. And ASA’s market 
development project in Japan has become the largest such 
project in the world.
 “Last year Japan bought 81 million bushels of U.S. 
soybeans worth nearly a quarter billion dollars, compared 
to 22 million bushels the year the contract for the project 
was signed. And the cost of market development in Japan 
has been only 1/10¢ for each bushel of increased sales” 
(Continued).

346. Bure, Jean. 1970. La production de viandes végétales 
[The manufacture of meat alternatives {vegetable meats}]. 
Economie Rurale (L’) No. 85. p. 177-81. July/Sept. [Fre]
• Summary: Some cereal and animal proteins share a 
common past (e.g., the experience of Beccari in 1728, 
Liebig’s hydrolysates, etc.) However, most of the new 
synthetic meats appearing in the U.S. are derived, not from 
cereals, but from the soybean.

 Huge milling groups have put on the market these new 
“vegetable meats.” These products were presented in France 
at the Salon des Industries de l’Alimentation (S.I.A.L.) in 
1966 and 1968.
 The making of “vegetable meats” consists in the 
production of protein fi bres from a concentrated extract to 
which a structure similar to that of meat is given. This is 
done by spinning out and by shredding.
 The makers are well aware that they cannot compete 
with meat, but they want to create new money-making 
products completing their ever-expanding range of 
convenience foods.
 Note: Within this article is another article (p. 176-81) 
titled Le Fabrication de Viandes Vegetales, by M. Munier 
(Ingénieur ENSIA à l’ARIA) which has these contents: 
Historical (Boyer, how to make spun protein fi bers). 
Importance of research enterprises. Production of protein 
fi bers: Extraction of pure proteins [soy protein isolates], 
formation of the fi bers. Research on a structure analogous 
to that of meat. Other processes for the manufacture of 
vegetable meats: Shredding (U.S. Patent 3,047,395 of 1962), 
extrusion–expansion (British Patent 1,049,848), others (aside 
from Ford, the great captains of industry have likewise 
obtained patents: Swift, Unilever, General Foods, Nabisco, 
Worthington Foods, Ralston Purina, General Mills, Pillsbury 
Mills, etc.). Some new products: Bontrae, TVP, Textrasoy, 
Texgran, Edi Pro. Organoleptic and nutritional aspects: 
Organoleptic problems, nutritional problems. In conclusion, 
by J. Bure. FAO estimates as follows the annual protein 
available to human beings: (1) Animal proteins, 30 million 
metric tons, of which about 10 million come from meat and 
poultry, about 4 million come from fi sh and other seafood, 
and about 2 million come from eggs. (2) Vegetable proteins, 
150 million tons. of which about 110 million come from 
cereals, about 20 million come from oilseed cakes (including 
soya), and nearly 10 million come from legumes.
 Therefore, there is 5 times as much vegetable protein 
available as animal protein. But animal protein is of higher 
quality. Address: Directeur du Département des industries 
céréales de l’Ecole nationale supérieure des industries 
agricoles et alimentaires.

347. Sukhatme, P.V. 1970. Size and nature of the protein gap. 
Nutrition Reviews 28(9):223-26. Sept. [11 ref]
• Summary: The problem is lack of food, not a lack of 
protein. Address: Statistics Div., FAO, Rome, Italy.

348. Diaconescu, O.; Hymowitz, T. 1970. The soybean in 
Romania. Soybean Digest. Dec. p. 16-17.
• Summary:  “Romania is situated in Southeast Europe 
and bounded by the USSR, Hungary, Yugoslavia, Bulgaria, 
and the Black Sea. Romania has an area a little larger than 
Minnesota, a population estimated at about 20 million in 
1969. Agriculture and forestry account for about 29% of 
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Romania’s national income. The main crops are wheat, 
maize, sunfl ower, potatoes, dry beans, pumpkin, grapes, and 
fruits.
 “In 1934, a German-Romanian company ‘Solagra’ 
controlled by the German Dye Trust (I.G. Farben) was 
founded for the purpose of encouraging the cultivation of 
soybeans in Romania. In the mid-1930’s Mrs. Muller, a 
German plant breeder, released two varieties, Herb 620 and 
Herb 622, in Romania. High prices were offered to stimulate 
interest in the crop. By 1938, about 150,000 acres were sown 
to soybeans. The beans were exported to Germany and used 
as a meat substitute.
 “After World War II, acreage was sharply reduced due 
to low yields and uneconomic returns. The average yearly 
acreage from 1950 to 1959 totaled 55,000 acres.
 “Today, there is revived interest in soybean production 
in Romania. Attention is now focused on the soybean as a 
internal source of (1) cooking oil to replace animal fats, and 
(2) protein for increased swine and poultry production.
 “The areas of adaptation: Soybeans are adapted to a 
wide range of climatic conditions in Romania. The rainfall 
in the northern and western regions is quite favorable for 
raising them. However, in the south, they must be irrigated as 
the mean annual rainfall is never more than 19 inches.
 “In 1957, Mr. Dimitru Ionescu of the Institute of Cereals 
and Technical Plants (ICCPT), Fundulea, initiated a modest 
program on germ plasm collecting and testing. His program 
was greatly expanded by the government of Romania in 
1965.
 “Mr. Ionescu’s data revealed that the Chinese and North 
Korean soybean varieties matured too late under Romanian 
conditions. The Russian varieties matured too early and in 
addition were very low yielders. The German, Polish, and 
Czechoslovakian germ plasms were also rejected because of 
low yields.
 “The only germ plasms that appeared to be adapted to 
Romanian climatic conditions and gave economic yields 
were the U.S. and Canadian varieties, especially Chippewa 
64 and Merit. These two varieties averaged about 40 bu/a in 
the trials conducted by Mr. Ionescu.
 “In 1969, approximately 150,000 acres were sown to 
soybeans. In 1970, the Ministry of Agriculture planned to 
expand soybean production to 250,000 acres. By 1974, soy-
bean acreage will probably reach close to 1 million acres.
 “Production in Romania: At present, farm soybean 
yields have been 30% to 50% of that reached by ICCPT. 
This is mainly due to the farmers’ lack of experience in 
inoculating soybeans. Many fi elds have soybean roots with 
few effective or no nodules.
 “Date of planting, plant population, fertility, irrigation, 
herbicide, and rotation studies are being carried out at the 
ICCPT as well as in several regional stations. The results 
from these experiments have been encouraging. For example, 
at Fundulea irrigated soybeans have produced up to 65 bu/a. 

Although the soybean is not an important economic crop in 
Romania, it appears to have enormous potential as a major 
source for cooking oil and protein for increased swine and 
poultry production in that country.
 “The results of variety trials indicate that Chippewa 64 
and Merit are outstanding varieties for Romanian climatic 
conditions. However, farm production practices need to be 
adapted to Romanian conditions.”
 “The authors wish to acknowledge the grants given by 
FAO and the U.S. National Academy of Science-Romanian 
Academy for allowing us to visit each other’s country.”
 Neither the American Soybean Association nor the 
Institute are involved in this project. An illustration shows 
a political map of Romania. Address: 1. Ministry of 
Agriculture, Romania 2. Univ. of Illinois.

349. Food and Agricultural Organization of the United 
Nations. 1970. Amino acid content of foods and biological 
data on proteins. Rome, Italy. *
Address: FAO, Rome, Italy.

350. IRAT–Cameroun. 1970. Amélioration des plantes: 
le soja [Improvement of plants: The soybean]. In: Cinq 
années de recherche en République Fédérale du Cameroun, 
1969 [Five years of research in the Federal Republic of 
Cameroon]. Yaoundé: IRAT-Cameroun. See p. 68-69. [Fre]*
Address: Cameroon.

351. IRAT–Côte-d’Ivoire. 1970. Situation de Bouaké 
désherbage du Soja–Essai comportement [Situation of 
weeding soybeans in Baouke–Trial of behavior]. In: Rapport 
annuel 1970 [Annual Report 1970]. See p. 60-61. [Fre]*
• Summary: Note: The weeding is probably done using 
herbicides. Address: Côte-d’Ivoire.

352. Dawson, Owen L. 1970. Communist China’s 
agriculture: Its development and future potential. New York, 
Washington, and London: Praeger Publishers. xvii + 326 
p. See p. 254-60. No index. 24 cm. Series: Praeger Special 
Studies in International Economics and Development. [7 ref]
• Summary: Soybean production in China declined after 
World War II, then gradually recovered–only to decrease 
again during the “Great Leap Forward.”
 1949–5.10 million metric tons
 1952–9.5 million metric tons
 1957–10.05 million metric tons
 1958–10.50 million metric tons
 1959–11.50 million metric tons
 1960–8.58 million metric tons
 1961–8.59 million metric tons
 1962–8.57 million metric tons
 1963–8.89 million metric tons
 1964–9.03 million metric tons
 1965–9.03 million metric tons
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 1966–9.03 million metric tons
 1967–9.03 million metric tons
 Table 2 gives China’s soybean exports from 1955-1959.
 Table 3 (p. 260) gives China’s exports of soybeans and 
soybean oil from 1956-1965, based on FAO estimates and 
USDA estimates. Address: USA.

353. FAO/WHO/UNICEF Protein Advisory Group. 1970. 
Lives in peril: Protein and the child. FAO/WHO/UNICEF 
Protein Advisory Group, World Food Problems No. 12. 52 p.
• Summary: Contents: The vulnerable group. Questions of 
quality and quantity. Safe in the womb. Born to hunger. A 
chance for life. The protein gap. World Council on Protein 
(incl. Saridele and PAG).
 This book is about the effects of hunger and population 
growth on children. It advocates increased use of plant 
proteins. Examples of protein food mixtures that contain 
soya are (p. 35): Incaparina (Colombia, Mexico), Fortifi x 
(Brazil). Pronutro (South Africa). CSM (United States). Page 
36 states that soy fl our is the least expensive food protein 
source ($0.11/lb) and beef is the most expensive ($4.44/lb). 
Cereals provide almost half of the world’s supply of proteins.

354. Harlan, J.R. 1970. Evolution of cultivated plants. 
In: Otto H. Frankel and Erna Bennett, eds. 1970. Genetic 
Resources in Plants: Their Exploration and Conservation. 
Oxford, England: Distributed by Blackwell Scientifi c 
Publications. xxi + 554 p. See p. 19-32. Illust. 25 cm. IBP 
Handbook No. 11. Based on papers presented at the FAO/
IBP Technical Conference on the Exploration, Utilization 
and Conservation of Plant Genetic Resources, Rome, 1967. 
[30 ref]
• Summary: “Darwin opened his book ‘On the Origin of 
Species’ with a discussion of the evolution of plants and 
animals under domestication.”
 IBP = International Biological Programme. Address: 
Univ. of Illinois, Urbana, Illinois.

355. Leng, Earl R. 1970. Summary report, Coordinated 
Research Project (soybeans), University of Illinois–USAID–
India, April 1, 1967-June 30, 1969. Urbana-Champaign: 
University of Illinois, College of Agriculture. 38 p. 
Unpublished typescript. 28 cm.
• Summary: Contents: Summary. General objective. 
Organization and staffi ng. Variety trial results [soybeans 
in India] (Kharif season trials), (Rabi and “spring” trials). 
Date of planting studies. Plant population and spacings. 
Fertilizer trials. Inoculant trials and problems. Diseases and 
their control. Insect pests and their control. Weeds and weed 
control. Economics of production and marketing. Utilization. 
Seed importation, increase, and production. Seed quality 
problems. Breeding and genetics. Conferences. Future plans.
 Note: The Program for International Research, 
Improvement and Development of Soybeans (PIRIDS) was 

established in 1969 at the University of Illinois. It operates 
as part of the Offi ce of International Agricultural Programs 
in the College of Agriculture. Dr. Earl Leng was Program 
Director of PIRIDS since its inception. USAID is the U.S. 
Agency for International Development.
 Source: University of Illinois at Urbana-Champaign 
(UIUC) archives. 8/1/44 Agriculture, Dean’s Offi ce, Box 4, 
Leng.
 Note 2. This is the earliest document seen (Nov. 2021) 
that mentions PIRIDS, the forerunner of INTSOY. Address: 
CRP Coordinator and Program Director, PIRIDS, Univ. of 
Illinois, Urbana-Champaign, Illinois.

356. Lu, Y.C. 1970. Mutation breeding for rust resistance 
in soybeans. In: Improving Plant Protein by Nuclear 
Techniques. Vienna: International Atomic Energy Agency. 
See p. 185-87. Proceedings of a symposium jointly organized 
by the IAEA and FAO and held in Vienna on 8-12 June 1970.
• Summary: Soybeans were treated with gamma-ray doses of 
15-30 krad to induce mutation. Address: Chung-Hsing Univ., 
Taichung, Taiwan.

357. Pantagraph (The) (Bloomington, Illinois). 1971. Leng 
reviews international soybean program. Jan. 2. p. 11.
• Summary: “Urbana–Soybeans show great promise in 
solving the acute protein shortage problem in Uganda and 
Nigeria, report Earl R. Leng, University of Illinois assistant 
director of International Agricultural Programs.
 “Leng directs the Program on International Research 
Improvement and Development of Soybeans and recently 
reviewed soybean research projects in India, Uganda and 
Nigeria.
 “’Protein shortage is acute in both Uganda and Nigeria,’ 
Leng said. ‘But with the promising research results at 
both locations, it seems certain soybeans will become an 
important protein supply in these countries,’ he added.”

358. Agronomie Tropicale (France). 1971. Le soja [The 
soybean]. 26(1):114-18. Jan. [Fre]
• Summary: Contents. Introduction. Varietal development: 
Introduction of new varieties, varietal experimentation, 
infl uence of the ecology on varietal characteristics. Cultural 
techniques: The cultural calendar, planting density, seed 
storage. Fertilization and mineral nutrition: Fertilizers and 
manures, symbiotic bacteria. Conclusion.
 Starting in 1965, IRAT introduced soybean varieties 
into Senegal, Madagascar, Central African Republic (CAR), 
and Cameroon. These varieties originated in various other 
countries including the USA, Rwanda, Malawi, Tanzania, 
and South Africa, and Asia. A table (p. 114) shows the 
maturity group (in parenthesis) of each of the following 
varieties and the number of days to maturity in Senegal, 
Madagascar, and CAR: Amsoy (II), Wayne (III), Kent, 
Delmar, Clark 63 (IV), Hill, Dorman (V), Hood, Lee, Dare, 
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Ogden, Davis, Picket (VI), Jackson, Semmes, Roanoke, 
Bragg (VII), Bienville, Hampton (VIII), Biloxi. The number 
of days to maturity ranged from 73 to 92 days in Senegal, 
90-123 days in Madagascar, and 100 to 110 days in CAR. 
Address: GERDAT–Groupement d’Etudes et de Recherches 
pour le Développement de l’Agronomie Tropicale.

359. GERDAT–Groupement d’Etudes et de Recherches pour 
le Développement de l’Agronomie Tropical. IRAT (Institut 
de Recherches Agronomiques Tropicales et des Cultures 
Vivrières). 1971. Rapport Annuel 1969 de l’IRAT. Bilan 
succinct des travaux réalisés depuis 1966 [1969 annual 
report of IRAT. Summary of work accomplished since 1966]. 
Rapport Annuel de l’IRAT 26(1):114-18. [Fre]*
• Summary: On pages 114-18 is information about IRAT’s 
work with soya, mostly in French-speaking Africa. Address: 
Nogent-sur-Marne, France.

360. Horan, F.E.; Odell, A.D.; Forman, M.J. 1971. Textured 
vegetable proteins. PAG Bulletin (Protein Advisory Group, 
WHO / FAO / UNICEF) 2(1):22-26. Winter. No. 13.
• Summary: This paper was compiled from background 
documents presented by the authors at the 18th PAG [Protein 
Advisory Group] meeting held on 9-12 Feb. 1971 at Rome, 
Italy. Contents: Introduction. Spun monofi lament products. 
Extrusion-expansion products (currently marketed at about 
$0.45/lb). General considerations. Case studies: Thailand 
(ADM’s TVP), Brazil (Swift & Co.’s textured meat analogs), 
India (Swift & Co., ditto). Textured vegetable protein 
products: Fibroprotein–Spun Protein Fibers (Worthington 
Foods Div., Ohio), Textured Edi-Pro (Ralston Purina Co., 
Missouri), Texgran (Swift & Co., Illinois), Bontrae (General 
Mills, Minnesota; spun vegetable protein products), Carne 
Vegetal (Industria e Comercio de Productos Alimenticios 
Vegetal Ltd., Brazil). LiveLong–VP (Nisshin Flour Milling 
Co. Ltd., Japan; a wheat gluten extract in the form of a dried 
or frozen mincemeat-like product. “It seems to be made by 
a fi lament extrusion process using isolated wheat gluten 
protein”). The Farmarco Co. (Far-Mar Co., Kansas), The Fuji 
Oil Co. (Japan; thermoplastic extrusion), and Shefa Protein 
Foods Ltd. (Israel) each manufactures texturized soy food 
products by thermoplastic extrusion.
 Introduction: “The chief virtue of the individual 
members of this new class of foods rests in their ability to 
supply precisely reproducible balanced dietary inputs of 
essential amino acids with greatly enhanced agronomic 
effi ciency and with high consumer acceptance... At the 
moment two broad classes of meat analogues are apparent. 
The extrusion–expansion products sell for US 10-15¢ per 
pound; the spun monofi lament products sell at present in the 
USA for 20-25% less than meats, but are still too expensive 
to be of interest for developing countries.”
 “General considerations: Meat analogs do not appear 
to have a negative connotation to vegetarians; there are 

many examples of eager acceptance of meat analogs by 
such groups. The textured protein approach is also a stride 
forward in food effi ciency, since conversion of soy to animal 
protein averages about 7% effi ciency.”
 “Over the past few years US/AID has entered into 
contracts with twelve different U.S. commercial companies 
to investigate and evaluate low-cost proprietary protein 
products in some ten developing countries.”
 Note: This is the earliest English-language document 
seen (Dec. 2004) that uses the word “Fibroprotein” to refer 
to edible spun soy protein fi ber. Address: 1. ADM, Decatur, 
Illinois; 2. General Mills, Minneapolis, Minnesota.

361. Radley, R.W. 1971. Soyabean investigations at 
Makerere University, Kampala, September 1970–August 
1971. Paper presented at the follow-up meeting of the FAO/
UNICEF sponsored seminar on the Production, Utilization, 
and Marketing of Soybeans. Held 16-19 Feb. 1971 at 
Kampala. *

362. Radley, R.W. 1971. Soyabean production. Paper 
presented at the FAO/UNICEF sponsored seminar on the 
Production, Utilization, and Marketing of Soybeans. Held 
16-19 Feb. 1971 at Kampala, Uganda. *

363. Anderson, Earl V. 1971. The new priorities. Food: 
Preventing hunger and malnutrition. Chemical and 
Engineering News 49(10):19-22. March.
• Summary: This special report looks at new opportunities 
for chemists and chemical engineers in three areas: food, 
shelter, and health. Technology can help in solving the 
problems of world hunger and malnutrition. FAO “estimates 
that 2 billion people are hungry or undernourished, including 
several million Americans.” USDA’s Aaron M. Altschul 
believes that food technology, properly directed, can help 
solve these problems. In addition to the Green Revolution, 
there has been “the other Silent Revolution of this century,”... 
the explosive growth in our knowledge of foods and 
nutrition, and in the ability to engineer foods.
 The emphasis has been on protein foods “because 
protein defi ciency is the most universal nutritional problem... 
Of the 82 million tons consumed in the world, only 25 tons 
[31%] come from animal sources.” Most of the animal 
protein is consumed by the 1 billion people in developed 
countries.
 Protein defi ciencies can be overcome by fortifying 
grains or natural protein concentrates–as from soybeans–with 
amino acids such as lysine. Or we can use new techniques 
for converting “inexpensive vegetable proteins into textured 
foods that look and taste much like the more expensive 
animal foods. Products have been made from vegetable 
protein that closely resemble beef, chicken, seafood, ham, 
and bacon. They cost less than the real thing yet they are 
nutritious and attractive. Such products from textured soy 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   172

© Copyright Soyinfo Center 2021

already are being widely marketed in the U.S., western 
Europe, and Japan. In time they may become new protein 
sources in the less-developed countries.
 “In fact, AID now is sponsoring studies of textured 
products in less developed countries. Archer-Daniels-
Midland is conducting one in Thailand and General Mills in 
Pakistan.”
 But what should we call these new products? You 
can’t call it meat because it isn’t. “You can call it soybeans 
because nobody would buy it. These products have been 
called animal protein food analogs... But that’s not a 
marketable name either. The name that industry and the 
Government seem to be settling on is textured protein 
products (TPP).” The FDA has proposed a standard for TPP.
 “Vitasoy, a soybean soft drink that has been sold in 
Hong Kong for 25 years, has captured 25% of the soft 
drink market there.” Based on that success, “Monsanto is 
marketing a soy protein beverage called Puma through a 
franchiser in Guyana. It is now the second most popular soft 
drink in the country (Coke is fi rst). Coca Cola, meanwhile, 
is marketing a fruit-fl avored beverage, Samson, in Dutch 
Guiana (Surinam).
 “So far, soybeans are the major source of vegetable 
proteins used in food fortifi cation and TPP products.”
 Also discusses: Cottonseed protein, proteins from 
peanuts, sunfl ower, and saffl ower seeds, fi sh protein 
concentrate (FPC), and single-cell protein from petroleum, 
computer controlled food processing lines, etc.
 Photos show: (1) “Liquid protein fed into this spinning 
machine emerges as bands of tiny food fi bers.” The 
machine is tended by a man in a white hard hat. (2) A black 
boy drinking Puma in Guyana. (3) “British Petroleum’s 
protein-from-petroleum plant at Grangemouth, Scotland.” 
It produces 4,000 tons/year of animal-grade protein by 
fermentation of Candida yeasts on a petroleum substrate. 
Address: Senior Editor, New York City.

364. Times of India (The) (Bombay). 1971. Soyabean, maize 
plants given green signal. May 19. p. 4.
• Summary: Delhi–”The Food and Nutrition Board of the 
Union [Indian] Government has cleared projects for the 
setting up of a soyabean processing plant with UNICEF 
assistance and a maize processing plant by the Food 
Corporation.”
 It approved the continuation of existing projects for the 
development and popularisation of balahar (a protein-rich 
fl our), fortifi ed atta, toned milk with isolated protein, and a 
weaning food.

365. Reuter. 1971. Vegetable Center. Des Moines Register 
(The) (Des Moines, Iowa). May 24. p. 26.
• Summary: “The seven-nation Asian Vegetable Research 
and Development center established to improve the culture 
of fresh vegetables and the nutrition of people in Asia was 

formally inaugurated here Saturday [May 22]. Founding 
countries were the U.S., Japan, South Korea, the Philippines, 
Thailand, South Vietnam, and Nationalist China [Taiwan].
 Note: AVRDC will be headquartered in Shanhua, in 
southern Taiwan.

366. Bolsa de Cereales: Revista Institucional (Buenos Aires). 
1971. La soja en la Argentina [The soybean in Argentina]. 
99(2840):42-45. May. [Spa]
• Summary: Contents: Introduction. Quality of Argentina’s 
soybeans. Two pages of tables: (1) Compiled quantities. (2) 
Medians of the different items of analysis. (3) Commercial 
quality of soybean foreign bodies. (4) Grains broken and / or 
split. (5) Damaged grains. (6) Calcined grains. (7) Black and 
/ or bicolor grains. (8) Humidity (most are less than 14%). 
(9) Chamic/burned seeds.
 (10) World production and the main countries 
(thousands of metric tons; 1965-1969). The columns are: 
World total. Argentina, Brazil, Canada, Communist China 
(FAO estimate), USA, Indonesia, Russia. The world total 
soybean production has increased from 36.420 million 
tonnes in 1965 to 44.599 million tons in 1969. The USA is 
by far the largest producer with 30.397 million tonnes in 
1969.
 (11) Soybeans and soybean oil exports (thousands of 
metric tons; 1965-1969). The columns are: World total. 
Argentina, Brazil, Communist China (FAO estimate), USA, 
Canada. Argentina exports the largest amounts of seeds 
(soybeans) and oil to the USA.
 (12) Quotations at the Rotterdam market (in US dollars 
per metric ton). The three columns are: (a) Months of the 
year, from Jan. 1970 to Feb. 1971. (b) Soybean seeds, USA. 
(c) Soybean oil of any origin. Source: Department of Market 
Analysis–”J.N.G.”

367. Tabuchi, Ichiro. 1971. Saishoku-shugi no riron-teki 
haikei: Shokubutsu-sei tanpaku shokuhin kaihatsu ni okeru 
shûkyô-teki tachiba ni tsuite [Theoretical background on 
vegetarianism: The religious viewpoint in the development 
of vegetable protein foods]. Shokuhin Kaihatsu (Up-to-Date 
Food Processing) 6(6):31-35. June. [5 ref. Jap]
• Summary: Contents: Seventh-day Adventists. Ellen G. 
White’s viewpoint. Seventh-day Adventist food enterprises 
and their purposes. Popularization of Soyalac made by San-
iku Foods (Shokuhin) in Japan. The campaign for quitting 
tobacco in 5 days at the Adventist Tokyo Hospital (Tokyo 
Eisei Byoin).
 The section on the popularization of Soyalac states: 
“Although in a recent issue of Shokuhin Kaihatsu magazine, 
soymilk was described as an illusory food (maboroshi), at 
least for us, it is a very real food, because San-iku Shokuhin 
has been making soymilk for the last 12 years and providing 
it for our school dormitory cafeteria meals. We have gotten 
good results in both taste and nutrition. With this experience 
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and Loma Linda’s formula and technique (they make 
formulated dairylike [chôsei] soymilk), Neo-Soyalac was 
born. It is a superior, nutritious infant formula.
 “Soyalac was developed by Dr. Harry W. Miller, who 
was the world’s leading authority in the fi eld of soymilk. He 
spent half a century researching and developing Soyalac. It 
started to be produced and sold in the 1940s. Since that time 
it has contributed as an infant formula, and a milk substitute 
for children who are allergic to or dislike dairy milk. Its 
effectiveness and safeness have been proved by clinical 
experimentation. Also, Soyalac was used after World War 
II as an especially nutritious food for the protein-rich food 
program of the World Health Organization (WHO), FAO, 
and UNICEF and it saved many children from starvation and 
kwashiorkor.
 “San-iku Shokuhin is now starting this work in Japan. 
We are trying to popularize our soymilk through very special 
methods such as via our religious network, health food 
stores, and doctors detailings. Babies who can’t drink cow’s 
milk or had allergies have been saved. Those with rashes 
and sweat rashes have been cured. We have received many 
expressions of thanks. One mother raised her 3 children on 
soymilk only, and one of the three was selected at a healthy 
baby contest in her county (gun). Formulated soymilk is 
not a medicine, therefore we are not allowed to promote its 
medicinal effects. Nevertheless, these various good effects 
have been proved clinically and in actual experience.
 “A century ago, Ellen G. White predicted that ‘the time 
will come when we will not even drink dairy milk.’ Now we 
feel that this prediction is coming true as we see our dairy 
milk contaminated with penicillin, BHC, DDT, etc. I feel that 
in this day and age our work to popularize soymilk, which 
contains no antibiotics, no chemicals, and no cholesterol, 
and which is so nutritious and healthy, is very meaningful.” 
Address: Product Development Dep. (Kaihatsu-bu), San-iku 
Foods, Japan.

368. DESA/UN (Department of Economic and Social 
Affairs, United Nations). 1971. Strategy statement on action 
to avert the protein crisis in developing countries. United 
Nations, New York. ST/ECA/144 E/5018/Rev. 1. *
Address: New York.

369. IRAT–Cameroun. 1971. Amélioration du soja 
[Improvement of the soybean]. Rapport d’activité en 
République Féderal du Cameroun 1971. Yaoundé: IRAT-
Cameroun. [Fre]*
Address: Cameroon.

370. IRAT–Côte-d’Ivoire. 1971. Contrôle des mauvaises 
herbes sur Soja [Control of weeds in soybeans]. In: Rapport 
d’activités Synthèse 1971–Bouaké: IRAT-Côte-d’Ivoire. 
[Fre]*
Address: Côte-d’Ivoire.

371. IRAT–Côte-d’Ivoire. 1971. Soja [Soybeans]. In: 
Rapport annuel, 1970. Exploitation et cultures diverses 
[Annual report, 1970. Exploitation and various crops]. 
Bouaké: IRAT-Côte-d’Ivoire. See p. 99-105. [Fre]*
Address: Côte-d’Ivoire.

372. IRAT–Côte-d’Ivoire. 1971. Soja: Essai de 
comportement [Soybeans: Agronomic trial]. In: Rapport 
1970 [Report 1970]. Bouaké: IRAT-Côte-d’Ivoire. See p. 5. 
[Fre]*
Address: Côte-d’Ivoire.

373. United Nations Children’s Fund. 1971. Soybean for 
protein. Proceedings of the Eastern Africa regional follow-
up meeting on the Kampala Seminar on the Production, 
Utilization, and Marketing of Soyabeans. Rome, Italy: 
UNICEF/FAO. *

374. De, Sasanka S. 1971. Technology of production of 
edible fl ours and protein products from soybean. FAO 
Agricultural Services Bulletin No. 11. 151 p. AGS: ASB/11. 
[37 ref]
• Summary: Contents: Preface. Introduction. Oil milling 
operations. Quality control of edible fl our and grits. Process 
procedure for production of soya fl our and grits. Production 
of full-fat soya fl our: Wenger process, Buehler process, 
simple process for villagers. Protein isolate: Advantages, 
process, yield and quality, Alfa-Laval process, estimated 
cost and calculations on economic return. Production of 
other soya products: Soy milk, Saridele, Stork method of soy 
milk production, pilot plant production of tempeh, protein 
fi bers and meat analogs, extrusion-expansion products (meat 
analogs), bean curd (tofu). List of equipment suppliers. 
Annexes: PAG Microbiological requirements. 27 tables. 23 
fi gures.
 Note: This is the earliest document seen (Aug. 2015) 
concerning Alfa-Laval’s work with soy products (soy protein 
isolate). Address: Senior Food and Agricultural Industries 
Offi cer, Food and Agricultural Industries Service, FAO.

375. Food and Agricultural Organization of the United 
Nations. 1971. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 25:229-
31.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Peru: Produced 
1,000 tonnes (metric tons) in 1961-1965 (yield = 14.6 kg/
ha), and 1,000 metric tons in 1967 (yield = 17.2 kg/ha). No 
production or area statistics are given for Peru for 1968 to 
1971, but the yields were: 13.8 kg/ha in 1968, 11.2 kg/ha in 
1969, 10.8 kg/ha in 1970, and 11.3F kg/ha in 1971.
 Iran: Produced 3,000 metric tons on 5,000* ha in 1967 
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(Yield: 620 kg/ha), 11,000* tonnes in 1968, 45,000* tonnes 
in 1969, 47,000F tonnes in 1970, and 50,000F tonnes on 
16,000F ha in 1971.
 Under Oceania (the fi rst time this term is used): 
Australia: Harvested 1,000 ha in 1961-1965, 1,000 ha in 
1967, 2,000 ha in 1968 and 1969, 4,000 ha in 1970, and 
16,000F ha in 1971.
 Name changes: Cambodia is changed to Khmer Rep. 
Congo D. Rep. [Democratic Republic] is changed to Zaire. 
In 1969 South Rhodesia is changed to Rhodesia. “China, 
Taiwan” disappears and “China (Main)” is changed to 
“China P. Rep.” [People’s Republic].
 Other interesting listings: Turkey.

376. Hesseltine, C.W.; Wang, H.L. 1971. Fermented soybean 
foods. In: Y.M. Freitas and F. Fernandes, eds. 1971. Global 
Impacts of Applied Microbiology, GIAM III. India: Univ. of 
Bombay. See p. 403-20. Conference held in 1969 in Bombay, 
India. [11 ref]
• Summary: Contents: Introduction: Nine advantages of 
fermenting soybeans. Sufu. Hamanatto. Natto. Tempeh. 
Magou (from South Africa).
 “In South Africa, an interesting fermented native food 
(magou) is now made on a modern industrial scale from 
fermented corn and soybeans. Magou is prepared by the 
fermentation of coarsely ground white corn meal (maize). 
Pure cultures of Lactobacillus used in this fermentation 
were isolated from native magou. The culture, which is 
not pure, is started in coarse whole wheat fl our.” Then it 
is used to ferment corn meal for 22-24 hours. “The mash 
from the fermentation tanks is mixed with defatted soybean 
meal, sugar, whey, or buttermilk powder and yeast. The 
soybean meals used contain at least 52 per cent protein. 
After thorough mixing of all the ingredients, the mix is spray 
dried. Currently this product sells for about 10 cents a pound 
in 50 pound bags... Magou is used principally for feeding 
miners and other workers employed in heavy industry. It is 
well adapted to being taken into the mines and reconstituted 
at the point of consumption.” Address: Northern Regional 
Research Lab., Peoria, Illinois.

377. Hong Kong Soya Bean Products Co. Ltd. 1971. The 
Hong Kong Soya Bean Products Co. Ltd. 1940-1970. 
Kowloon, Hong Kong. Annual Report. 17 p. Summarized in 
Soybean Digest, July 1971, p. 30. [Eng; chi]
• Summary: Written in both English and Chinese, this 
important document contains an detailed history of the 
company, which celebrates its year of founding as 1940.
 Photos show: (1) K.S. Lo, Chairman. (2) Directors 
and employees in 1940 outside original Causeway Bay 
factory. (3) Aberdeen factory, an early photo. (4) Employees 
in 1950. (5) Employees in 1960. (6) Illustration of Kwun 
Tong factory opened in 1962. (7) Pepsi Cola bottling line. 
(8) Vitasoy bottles being capped. (9) Quality control. (10) 

Loading of trucks by more than 20 fork lift vehicles. (11) A 
retail outlet and cooler; About 15,000 stores sell Vitasoy in 
the Colony. (12) More than 100 trucks distribute Vitasoy and 
Pepsi Cola in Hongkong. (13-14) Vitasoy and Pepsi signs are 
seen everywhere in Hongkong. (15) The board of directors 
in 1970. (16) The fi ve “Lo’s” instant rice dishes soon to 
be marketed. (17) Meat dicing machine. Packaged Foods 
Division capable of processing 8,000 lb of meat/hour. (18) 
Three “Lo’s” cheese spreads soon to be marketed. (19) Part 
of production plant–Cheese division. (20) “Lo’s” weaning 
food–fi rst product developed by the Extrusion Foods Div. 
(21) Packaging machine–Extrusion Foods Div.
 A bar chart shows that annual sales grew from $5.1 
million in 1960 to $17.0 million in 1965, to $30.0 million in 
1969. The number of employees grew from 352 in 1960 to 
about 630 in 1970.
 In 1937 K.S. Lo, the founder, who happened to be on 
a business visit to Shanghai, attended a lecture by Julian 
Arnold, then Trade Attache to the United States Embassy in 
Nanking. The subject was “Soybean–The Cow of China.” 
Lo left inspired to do something about the widespread 
nutritional diseases then found in Hongkong. “He applied 
to the government for a license to manufacture soymilk in 
1938. He received such a discouraging and unfavorable reply 
from the Sanitary Board that he was forced to give up his 
plan. However, a year later, Dr. P.S. Selwyn Clarke took over 
the chair of the Sanitary Board, and day by chance he came 
across Lo’s application. He telephoned Lo and assured him 
that he would issue him the necessary license.
 “Lo was overjoyed and immediately went to raise a 
modest capital of $18,000. He put up a small factory at 
Causeway Bay and the plant was opened in March 1940 by 
Sir Man-Kam Lo... Sales remained poor for the fi rst two 
years. By the end of 1941, when the Pacifi c War broke out, 
the Company was almost on the verge of bankruptcy. The 
factory was occupied by the Japanese soon after Hongkong 
fell and Lo left for Free China [Taiwan]. In Sept. 1945 
he returned to Hongkong and production was restarted in 
Nov. of that year.” Lo started to market his product as a 
soft drink through soft drink outlets, instead of like milk. 
Sales grew rapidly. By 1949 the company had accumulated 
enough capital to buy a piece of land and build a new 
factory in Aberdeen. In the meantime the company had also 
acquired the Greenspot franchise. So in 1950, the Aberdeen 
factory was opened and used for the bottling of Greenspot 
while Vitasoy remained at the Causeway Bay factory. In 
1952 the bottle was changed to a soft drink bottle that was 
sterilized. Sales skyrocketed. In 1957 the company gave 
up the Greenspot franchise and acquired the Pepsi Cola 
bottling franchise. In 1962 a new 6-story, 300,000 square 
foot factory was opened in Kowloon. In 1964 the company 
invented a powdered soymilk. That year Lo was invited to 
present a paper at the “International Symposium on Oilseed 
Protein Foods” in Japan. His concepts caught the attention 
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of UNICEF and FAO, which had been trying to fi nd ways 
of increasing protein consumption in developing countries. 
A joint venture with Monsanto proved unsuccessful and 
was terminated last year. Monsanto was given a license to 
manufacture a powdered soymilk concentrate.
 The company has created three new divisions. The 
Packaged Foods Division will be introducing in the spring 
a line of precooked foods which are ready for the table after 
simply heating. They include Chow Fan, Bar-B-Q Spare 
Rib, Dim Sum, etc. The Cheese Division will be launching 
this year 3 types of soymilk-based cheese spreads: Chinese 
Fu-Yu, European Blue Cheese, and English Cheddar. The 
Extrusion Foods Division is developing a high-protein 
weaning food, and hopes eventually to branch out into snack 
foods and meat substitutes.

378. PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF). 1971. A low-cost protein soft drink from soybeans 
[made by Yeo Hiap Seng Ltd. in Singapore]. No. 11. p. 42.

379. SoyaScan Notes. 1971. Chronology of Congo (formerly 
named Zaire, Belgian Congo, and Congo Free State) to 1979. 
Compiled by William Shurtleff of Soyinfo Center.
• Summary: In early times, “Congo” was an indefi nite term 
for territory in central west Africa on both sides of the Congo 
River. Now Zaire is on the south of the Congo River and the 
Congo Republic is on the north.

 The earliest inhabitants of Zaire may have been 
pygmies, followed by Bantus from the east and Nilotic tribes 
from the north. The large Bantu Bakongo kingdom ruled 
much of Zaire and Angola when Portuguese explorers visited 
during the 1400s.
 1876–Leopold II, king of the Belgians, formed an 
international group to exploit the Congo. 1877–Henry M. 
Stanley explored the Congo, and in 1878 the king’s group 
sent him back to organize the region and win over the 
native chiefs. That year the territory was developed by the 
International Association of the Congo, which was controlled 
by Leopold II of Belgium.
 1885–Congo Free State, with Leopold the autonomous 
sovereign, established and recognized by Berlin Conference. 
The colonial boundaries, which were drawn without 
regard for existing tribal, ethnic or economic boundaries, 
were determined fi rst by the Berlin Conference (1885) 
and subsequently by treaties with Great Britain (1894 
and 1914), and with France, Germany, and Portugal. The 
Belgians also forcibly relocated huge population groups 
away from their roots and coerced them into labor on the 
rubber plantations or in the mines. 1908–After international 
criticism against the exploitation and bad treatment of native 
laborers (millions of whom died) on the rubber plantations, a 
colonial charter is granted. The Congo Free State is annexed 
by Belgium and renamed Belgian Congo (Congo Belge in 
French); this name continues until 1960. 1914–Divided into 
4 provinces; Belgian capital was Leopoldville.
 During the 75 years Belgians ruled the Congo, the 
treated the Zairians harshly, exploiting them economically 
and neglecting them politically. Thus, like Rwanda and 
Burundi, which Belgium also governed, the Congo was 
poorly prepared for independence; they did not have any 
infrastructure on which to build an independent state. There 
were virtually no Zairian Congolese in the government at 
any serious level.
 1960 June 30–Achieved independence from Belgium, 
following an agreement by Belgian and Congolese leaders 
on 27 Jan. 1960. In the fi rst general elections, on May 31, 
the National Congolese Movement of Patrice Lumumba won 
35 of 137 seats in the National Assembly. On June 21 he 
was appointed premier and formed a coalition government. 
Lumumba was the fi rst democratically elected leader in all 
of Africa. The Belgians assumed nothing would change, but 
the Africans all assumed there would be a quick change for 
the good in their favor. When that didn’t happen, the army 
mutinied. The widespread violence in the Congo in the 
following months caused Europeans and others to fl ee. 1960 
Aug. 9–The United Nations (UN) Security Council called on 
Belgium to withdraw its troops and sent in a UN contingent, 
which fi lled the vacuum kept the lid on the explosive 
situation until 1964. There was a genuine fear the either the 
United States or the Soviet Union or both would try to fi ll 
this vacuum. Since Zaire was a strategically very important 
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country (it borders on 9 countries), that would have been a 
disaster.
 1960 Sept.–President Joseph Kasavubu (backed by the 
USA) removed Lumumba as premier. 1961 Feb.–Lumumba, 
who was aligned with the Soviet Union, was murdered–most 
observers later believe this was done with either the help or 
the blessing of the United States Central Intelligence Agency 
(CIA). The politics of the cold war severely retarded Zaire’s 
political development.
 1964 June 30–The last UN troops left the Congo and 
Moise Tshombe became president. 1965–General Joseph D. 
Mobutu (of the Congolese Army) seized power. In 1966 the 
country was named Democratic Republic of the Congo.
 1971 Oct. 27–President Mobutu changed his country’s 
name to Republic of Zaire; he changed his own name 
Mobutu Sese Seko, which means “All powerful warrior 
whose will to win sweeps him from conquest to conquest, 
leaving fi re in his wake.” He then used the state to amass 
a personal fortune of over $5 billion, build ten palaces in 
Zaire and homes on the Riviera. By extracting a profi t for 
himself on every type of economic activity in Zaire, so that 
he himself became the state and the owner of most of the 
important businesses operating in Zaire.

380. U.S. Department of Agriculture. 1971. The annual 
report on activities carried out under the Public Law 480, 83d 
Congress, as amended, during the period January 1 through 
December 31, 1970. Washington, DC: U.S. Government 
Printing Offi ce. 132 p. See p. 113-20. Cover reads: Food for 
Peace: 1970 Annual Report on Public Law 480.
• Summary: Table 19 is titled “Title II, Public Law 480–
Total commodities by program sponsor, fi scal year 1970.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), WFP (World Food Program). Each of 
these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. Only two foods containing soy 
protein were distributed: CSM (Corn soya mix) and WSB 
(wheat soya blend). They were sent in the following amounts 
(in thousands of pounds) to the following continents and 
countries: Africa (50,362 CSM and 6,087 WSB): Cameroon 
(82 CSM), Ghana (1,104 CSM and 201 WSB), Malagasy 
[Madagascar] (425 CSM), Malawi (61 CSM), Nigeria 
(41,343 CSM and 5,886 WSB), Rwanda (200 CSM), Senegal 
(5,301 CSM), Sierra Leone (699 CSM), Tanzania (887 
CSM), Togo (260 CSM).
 Near East-South Asia (192,116 CSM and 2,504 WSB): 
Ceylon (50 WSB), Gaza [occupied by Israel since 1967] 
(814 CSM and 1,892 WSB), India (189,044 CSM and 105 
WSB), Jordan (680 CSM), Jordan-West Bank [occupied 

by Israel since 1967] (1,110 CSM), Lebanon (160 CSM), 
Pakistan (457 WSB), Syria (308 CSM).
 East Asia (21,530 CSM and 451 WSB): Hong Kong 
(384 CSM and 100 WSB), Indonesia (9,245 CSM and 150 
WSB), Korea (4,586 CSM), Laos (275 CSM), Malaysia (220 
CSM), Philippines (1,545 CSM and 201 WSB), Ryukyu 
Islands [located south of Japan, incl. Okinawa, Sakishima, 
and Amami island groups. Self governing from 1966. 
Returned to Japan in 1972] (50 CSM), Vietnam (5,225 
CSM).
 Latin America (53,761 CSM and 2,305 WSB): Antigua 
(37 CSM), Bolivia (555 CSM and 173 WSB), Brazil (29,919 
CSM and 506 WSB), British Honduras [Belize] (225 CSM 
and 20 WSB), Chile (1,726 CSM and 151 WSB), Costa Rica 
(679 CSM and 100 WSB), Dominica (23 CSM), Dominican 
Republic (7,429 CSM and 105 WSB), Ecuador (1,295 CSM), 
El Salvador (836 CSM and 200 WSB), Grenada (114 CSM), 
Guatemala (1,944 CSM), Guyana (72 CSM), Haiti (1,010 
CSM), Honduras (674 CSM), Jamaica (208 CSM and 100 
WSB), Montserrat (18 CSM), Panama (765 CSM and 450 
WSB), Paraguay (491 CSM and 400 WSB), Peru (5,842 
CSM and 100 WSB), St. Kitts (59 CSM), St. Lucia (69 
CSM), St. Vincent (30 CSM), Uruguay (81 CSM).
 Grand total by commodity: 317,769,000 lb of CSM and 
11,347,000 lb of WSB. Agencies distributing the most CSM 
and WSB (in million lb): CARE 180, CRS 68, UNICEF 42.
 Countries receiving more than 1 million lb of CSM 
and WSB combined (in millions of pounds): India 189.1, 
Brazil 30.4, Indonesia 9.3, Dominican Republic 7.5, Peru 
5.6, Vietnam 5.2, Korea 4.6, Guatemala 1.9, Chile 1.8, 
Philippines 1.7, Ecuador 1.3, Jordan-West Bank 1.1, Haiti 
1.0.
 Concerning “veg oil” (soybean oil) shipped under P.L. 
480 Title II in fi scal year 1970: India received 54.227 million 
lb [24,597 metric tons] (p. 116). Address: Washington, DC. 
Phone: 703-875-4901 (1991).

381. Watanabe, Tokuji; Ebine, Hideo; Ohta, Teruo. eds. 
1971. Daizu shokuhin [Soyfoods]. Tokyo: Korin Shoin. 271 
p. Illust. Index. 22 cm. [134 ref. Jap; eng+]
• Summary: This is the best book published to date on 
soyfoods in Japan; however it is written in Japanese. 
Contents: 1. Classifi cations and varieties of soybeans (p. 1). 
2. Physical characteristics of soybeans (p. 5). 3. Chemical 
characteristics of soybeans (p. 9). 4. Standards and methods 
of examining soybeans (p. 47). 5. Special characteristics and 
problems of using soybeans for food (p. 53).
 6. Current status of the soybean industry in Japan (p. 
63). 7. Soymilk and various types of tofu: Aburage (deep-
fried tofu pouches), ganmodoki (deep-fried tofu burgers), 
kôri-dofu (dried frozen tofu), soymilk, and yuba (p. 75). 8. 
Fermented soyfoods: Natto (p. 123-40), shoyu (p. 141-67), 
miso (p. 168-95), fermented tofu (rufu) (p. 196-202). 9. 
Other soyfoods: Kinako (p. 203-04), soy sprouts or moyashi 
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(p. 206-08), tempeh or tenpe (p. 209-17). 10. Quality and 
usage of defatted soybeans (dasshi daizu) (p. 219).
 11. New food uses of soybeans and especially defatted 
soybeans (incl. 70% soy protein powder, soy protein curds, 
soy protein isolate, surimi gel, spun soy protein fi bers) (p. 
229-56). More specifi cally:
 11.1 Ippan Shukuhin-yô Dasshi-daizu (Defatted soybean 
meal for general food use).
 11.2. Kansô Tônyû (Dehydrated / Dried Soymilk).
 11.3 70% Tanpaku Daizuko (Soy Protein Concentrate, 
with 70% protein).
 11.4 Daizu Tanpaku Kâdo (Soy Protein Curds).
 11.5 Bunri Daizu Tanpaku (Isolated Soy Protein)
 11.6 Daizu Tanpaku-ko matawa Daizu Tanpaku-geru 
(Soy Protein Flour or Soy Protein Gel).
 11.7 Daizu Tanpaku Seni (Spun Soy Protein Fibers).
 11.7.1 Daizu Tanpaku Seni no Seizôhô (How Spun Soy 
Protein Fibers are Made).
 11.7.2 Tanpaku Seni ni yoru Niku-ruiji-shokuhin no 
Seizohô (How to Make Meat Analogs Using Spun Soy 
Protein Fibers)
 11.7.3 Sôsêiji Konô Sozai toshiteno Daizu Tanpaku Seni 
(Textured Soy Protein as one of the ingredients for making 
sausage).
 Note 1. This is the earliest Japanese-language document 
seen (Dec. 2015) that mentions soy protein concentrates, 
which it calls 70% Tanpaku Daizuko.
 Note 2. This is the earliest Japanese-language document 
seen (Nov. 2015) that uses the term bunri daizu tanpaku to 
refer to soy protein isolates.
 12. Advice regarding supplying protein from 
organizations such as the United Nations and FAO (p. 257).
 A 47-page translation of portions of this book (parts 
of Chapter 6 and all of Chapter 7) by Akiko Aoyagi and 
Chapters 8.1 and 8.2 by Alfred Birnbaum are available at 
Soyfoods Center.
 Tokuji Watanabe was born in 1917. Hideo Ebine was 
born in 1921. Teruo Ota was born in 1926.
 Note: This is the earliest Japanese-language document 
seen (Oct. 2015) that mentions spun soy protein fi bers (p. 
246-48). Address: National Food Research Inst., Tokyo.

382. France, Institut de Recherches Agronomiques 
Tropicales et des Cultures Vivrières. 1972. [Annual report 
of IRAT for 1970]. Agronomie Tropicale (France) 27(1):13-
183. Jan. [Fre]
• Summary: The section titled “The soybean (Le soja)” 
(p. 117-19) discusses soybean research in Madagascar, 
Cameroon, and Senegal.
 A table (p. 449) shows soybean production (in metric 
tons) in the following African countries in 1960-64, and 1970 
(two columns): Nigeria 17,000 / 25,000. Ethiopia 6,000 / 
6,000, Tanzania 3,000 / 4,000, South Africa 3,000 / 4,000, 
and Zaire 2,000 / 2,000.

 Also discusses peanuts (p. 109+). A table (p. 109) 
shows peanut production in 1968-69, and 1969-70 in the 
following African countries: Cameroon, Cote-d’Ivoire, 
Dahomey, Haute-Volta (Burkina Faso), Madagascar, Mali, 
Niger, Senegal, Tchad (Chad), and Togo. The three leading 
producers (in tonnes = metric tons) in 1968-69 are Senegal 
830,000, Niger 252,000, Haute-Volta 130,000, Mali 120,000, 
and Chad 110,000. Address: Paris 7º, France.

383. Gandjar, I.; Hermana, -. 1972. Some Indonesian 
fermented foods from waste products. In: W.R. Stanton, ed. 
1972. Waste Recovery by Microorganisms: Selected Papers 
for the UNESCO / ICRO Work Study Held at the University 
of Malaya, 1-18 May 1972. Kuala Lumpur: Published by the 
Ministry of Education, Malaysia, for the Malaysian National 
Commission of UNESCO. 221 p. See p. 49-54. Held at 
Kuala Lumpur, Malaysia [9 ref]
• Summary: Contents: Introduction. The products: Ontjom, 
dage [pronounced dageh or dagé], tempe bongrek, tempe 
mata kedele, tempe gembus (okara inoculated with the tempe 
mold, Rhizopus species) and ontjom tahu (okara inoculated 
with Neurospora sitophila). Nutritive value. Toxicity studies 
(have been carried out for ontjom from peanut press cake, for 
ontjom tahu, and for tempe bongkrek). Discussion.
 Table 1, titled “Various kinds of Indonesian fermented 
foods from waste products” contains 3 columns: Name of 
food, raw material, and microorganism(s). For example: 
Ontjom is made from peanut press cake inoculated with 
Neurospora sitophila or Monilia sitophila. Address: 
Indonesia.

384. PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF). 1972. Soybean production and marketing in India. 
2(2):47. Spring.
• Summary: The purpose of the Soybean Marketing 
Information newsletter is to improve marketing knowledge 
of the soybean.

385. Mustakas, G.C. 1972. Re: Memorandum–Extrusion 
cooking research as related to textured protein patents. Visit 
of Mr. Endre Sipos of Central Soya Co. Letter/Memorandum 
to E.D. (Engineering & Development Lab.) fi les, June 27. 1 
p. Typed, without signature (carbon copy).
• Summary: Endre Sipos is assistant director of research 
at Central Soya Co., 1825 North Laramie Ave., Chicago, 
Illinois. He visited and spent about 2 hours “seeking 
background information on the relevancy of our early 
extrusion-cooking studies with the textured soy protein 
patent applications. ADM has been issued a product patent, 
and in the near future a Ralston-Purina employee will 
be issued a process patent; the latter will be assigned to 
ADM who will control the patent rights. In a recent court 
settlement, Ralston-Purina and Swift will get use of the 
patents on a royalty-free basis.
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 “Central Soya does not feel that the patent claims 
are justifi able based on prior art both at NMN [probably 
Northern Marketing and Nutrition Division, later called 
Northern Regional Research Center, Peoria, Illinois] and in 
their own research laboratories. Their patent attorneys are 
now studying the case and feel that their company could 
make a good case in any infringement suit.
 “Mr. Sipos questioned me extensively about our early 
extruder work, our patent, and our affi liations with UNICEF, 
AID, and the Wenger Company.
 “In discussing current research, Mr. Sipos emphasized 
their continuing interest in protein isolates and concentrates 
commenting that this market will continue to grow. A large 
obstacle involves the whey disposal problem and it must be 
solved. He thought this was an area in which the regional 
laboratories should be getting into. Central Soya currently 
has a government grant to work on the problem. He feels that 
ultrafi ltration (UF) and reverse osmosis have promise but 
there are some engineering problems remaining to be solved. 
They are assigning 40 cents per pound to the value of the 
protein recovered by UF. I mentioned that we had a defi nite 
interest in soy whey disposal for future work pending 
availability of funds and personnel.
 “When I asked about protein yields in the commercial 
isolate process, he said they are around 30 to 35 percent 
depending on how much washing they give the curd. This 
agrees somewhat with Dale Johnston’s (Crest Products) 
published fi gures of 25 to 50 percent. Such low yields are 
a deterrent to the development of low-cost foods from 
isolates.”
 Note: This is the earliest document seen (March 2002) 
that uses the term “reverse osmosis” in connection with 
soy. Address: Principal Chemical Engineer, Engineering 
& Development Lab., Northern Regional Research Lab., 
Peoria, Illinois.

386. Leng, Earl R. 1972. University of Illinois International 
Soybean program. In: M. Milner, ed. 1972. Nutritional 
Improvement of Food Legumes by Breeding. xiii + 389 p. 
See p. 101-06. [13 ref]
• Summary: “The Program for International Research, 
Improvement and Development of Soybeans (PIRIDS) was 
established in 1969 at the University of Illinois. It operates 
as part of the Offi ce of International Agricultural Programs in 
the College of Agriculture. I have been Program Director of 
PIRIDS since its inception.
 “Initial funding of PIRIDS was from a Rockefeller 
Foundation grant. The University of Illinois, through its 
Offi ce of International Programs and Studies and the Offi ce 
of International Agricultural Programs and Studies and the 
Offi ce of International Agricultural Programs, contributed 
heavily to the operation of PIRIDS between July 1, 1969, 
and June 30, 1972. A contract form the U.S. Agency 
for International Development was awarded, effective 

September 1, 1971, and part of the program’s operation 
now is supported by this contract. PIRIDS has established 
contracts and research linkages with virtually every country 
in the world where soybeans are being investigated as a fi eld 
crop.”
 “The work of PIRIDS to date has clearly shown that 
soybean yields in equatorial latitudes can exceed 3,000 kg/
ha, using varieties presently available, provided that proper 
cultural practices are used and favorable growing conditions 
prevail.”
 Note: INTSOY, founded in 1973, evolved out of PIRIDS 
(see Hittle 1974; Judy 1979; Hill et al. 1979). Address: 
Assoc. Director, Offi ce of International Programs & Studies, 
Univ. of Illinois, Urbana.

387. Milner, Max. ed. 1972. Nutritional improvement of 
food legumes by breeding. New York, NY: John Wiley & 
Sons. 389 p. Proceedings of a symposium sponsored by the 
Protein Advisory Group, held at the Food and Agricultural 
Organization, Rome, Italy, 3-5 July 1972. And PAG 
Statement 22: “Upgrading Human Nutrition Through the 
Improvement of Food Legumes.”
• Summary: Soybeans are mentioned throughout this book; 
see Index. Address: Scientifi c Secretary, PAG of the United 
Nations System, New York, NY 10017.

388. Rachie, K.O. 1972. Improvement of food legumes 
in tropical Africa. In: M. Milner, ed. 1972. Nutritional 
Improvement of Food Legumes by Breeding. Protein 
Advisory Group, FAO. New York: Wiley. xiii + 389 p. See p. 
83-92. Held at the Food and Agriculture Organization, Rome, 
Italy, 3-5 July 1972. [5 ref]
• Summary: “Perhaps the major deterrent to growing 
soybeans is utilisation. The crop is unfamiliar and is not 
generally relished for direct consumption. Therefore, at the 
outset, efforts at introduction have tended to emphasize 
industrial and export potentials. However recent progress 
in practical method of deactivating lipoxidase in the seed 
testa has made it possible to prepare bland, pleasing dishes 
without the “beany” or “painty” off-fl avors. Preliminary 
experiments at the University of Ibadan have demonstrated 
that some highly acceptable native dishes can be prepared 
with heat-treated soybeans.”
 Note: This is the earliest document seen (July 2018) 
concerning the International Institute of Tropical Agriculture 
(IITA) and soy. Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

389. Orr, Elizabeth. 1972. The use of protein-rich foods for 
the relief of malnutrition in developing countries: an analysis 
of experience. Tropical Products Institute Report No. G73. 
71 p. Aug. Summary in PAG Bulletin (1973) 3(2):59. 28 cm. 
[17 ref]
• Summary: Contents: Acknowledgements. Foreword. I. 
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Introduction: the protein problem and approaches to it. 
II. Protein-rich food schemes (69 schemes are described): 
Introduction, schemes no longer in operation–and which 
ceased within a year of inception or after a market trial 
period, schemes no longer in operation–but which ran for 
more than one year before termination, schemes operating 
irregularly, schemes currently in regular production 
(beverages, other products), schemes at exploratory 
stages. III. Some aspects of protein-rich food schemes: 
Location, source of the idea, ownership of the enterprise, 
characteristics of the products (ingredients, composition, 
type of product), promotion, external assistance. IV. 
Evaluation of the protein-rich food approach: Summary of 
the outcome of the various schemes: Operational status, 
sales volume (the largest are Bal-Ahar, Vitasoy, and 
Pronutro), sales trend, distributive outlets. Reason for the 
outcome (success or failure). Impact on the protein problem: 
Production capacity, sales of Incaparina in Guatemala, 
income levels, prices of protein-rich foods (Bal-Amul is the 
most expensive since it is canned, followed by Pronutro), 
prices in relation to incomes, prices of competing products, 
distribution of protein-rich foods in rural areas. Impact 
made by protein-rich food schemes on the protein problem: 
Summary (very small). Future contribution of protein-rich 
foods to the protein problem. V. Initiation of protein-rich 
food schemes: guidelines for Government Administrators. 
References. Statistical appendix.
 List of tables: Text: I. Daily protein requirements. II. 
Protein contents and protein biological values. III. Protein 
products/enterprises. IV. Cost of product allowances per 
child at retail prices. Appendix: I. Ownership of enterprise. 
II. Ingredients of protein-rich foods. III. Composition of 
protein-rich foods. IV. Outlets for protein-rich foods. V. 
Capacity of plant/sales. VI. Retail prices/protein prices. VII. 
National income in selected countries.
 The following foods containing soya are discussed (see 
Table II, p. 66, for full list of ingredients, and Table III, p. 
67, for nutritional composition). The percentage of soya in 
the product, when known, is shown in parentheses: Brazil: 
Incaparina (38%), Golden Elbow Macaroni (30%), Fortifex 
(47.5%), Solein, Cerealina, Saci (3% protein). Colombia: 
Incaparina Blanca (30%), Colombiharina (30%), Incaparina 
(20.9%), Duryea, Pochito (20.0% protein). Ethiopia: Faffa 
(18%). Guyana: Puma. Hong Kong: Vitasoy (3% protein). 
India: Bal-Amul (20-25%). Indonesia: Saridele (18-19% 
protein). Madagascar: Weaning Food (38%). Malaysia: 
Vitabean (2.75% protein). Mexico: Conasupo products 
(30%), Protea (24.0% protein). Mozambique: Super Maeu 
(10%). Singapore: Vitabean (2.75% protein). South Africa: 
Kupangi Biscuits, Pronutro. Taiwan: Weaning Food (30%). 
Thailand: Noodles, Poluk, Kaset Cookies, Kaset Protein. 
Turkey: Weaning Food (20%). Uganda: Soya Porridge 
(38%; 21.0% protein), Soya Maize (16.0% protein), School 
Porridge (15.0% Protein). U.S.A.: WSB (Wheat-soya 

blend, 20%), CSM (Corn-soya milk, 25%). Venezuela: 
Incaparina (19%). Zambia: Milk Biscuit (7.1%). Address: 
Foreign and Commonwealth Offi ce (Overseas Development 
Administration), TPI, 56/62 Gray’s Inn Rd., London WC1 
8LU, England.

390. Orr, Elizabeth. 1972. Africa Basic Foods Co. in Uganda 
(Document part). Tropical Products Institute Report No. 
G73. p. 25. Aug.
• Summary: “The Africa Basic Foods Co. was set up in 
Uganda in 1965 by Dr. Warren Harrison, one time advisor 
on health and nutrition to the Government. A feasibility 
study by consultants had suggested the use of soya, a 
comparatively new crop in Uganda. UNICEF supplied raw 
materials, particularly full fat soya fl our, for trial marketing. 
Full-scale marketing began early in 1968. The basic product 
produced is full fat soya fl our. This is supplied to bakeries for 
the manufacture of enriched bread and buns. The company 
also produces enriched maize meal, porridge and soya nut 
‘butter’. Annual soya fl our production is in the region of 75 
tons. Sales of the products are approximately 110-135 tons of 
enriched bread, 50 tons of porridge and 100 tons of ‘school’ 
porridge per year. Institutions provide 60-75 per cent of the 
outlet, although retail sales are said to be increasing.
 “The company has had a number of production 
diffi culties. Originally the intention was to contract for 
production of the soya fl our with local mills, but diffi culty 
was experienced in getting regular production of a consistent 
quality in what was, to the fi rms, a new line of production. 
The fact that several varieties of maize and soya beans 
have to be purchased continues to give rise to problems. 
Technical problems have arisen, with which a private US 
fi rm has assisted on a goodwill basis. Sales have been slow 
to develop. An initial attempt to develop the market primarily 
through a single distributor failed. The major problem as 
seen by the company is the lack of local personnel with 
appropriate expertise, particularly in the marketing fi eld. The 
company recognizes that a good deal of attention should be 
paid to promotion, particularly of the personal approach type 
and on the basis of blanketing particular areas, and would 
apparently like more Government support with promotion. 
There is also an indication that it is disappointed in the rate 
of growth of sales to institutions, which it considers should 
provide a basis for development of the market at large. It has 
also been suggested, although not by the company, that the 
slow growth in sales may be partly attributable to the failure 
of the products to fi t into the local diet. Although there 
are parts of Uganda where maize is an important item of 
consumption, it is the case that the staple diet of the area in 
which the factory is situated is based on plantains.” Address: 
Foreign and Commonwealth Offi ce (Overseas Development 
Administration), TPI, 56/62 Gray’s Inn Rd., London WC1 
8LU, England.
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391. Orr, Elizabeth. 1972. Full fat soya fl our tested by Wei 
Chuan Foods Corp. in Taiwan (Document part). Tropical 
Products Institute Report No. G73. p. 31. Aug.
• Summary: “In Taiwan the Wei Chuan Foods Corporation 
has developed, with the assistance of the United Nations 
Agencies, a weaning food based on full fat soya fl our cum 
dried skim milk. USAID has assisted with the provision of 
equipment and the Agencies have allocated US$50,000 for 
use primarily in market promotion and in subsidising the 
selling price in the interests of low-income consumers. This 
project provides an example of the length of time that can be 
required to fi nalise a scheme for the production of a protein-
rich food. The Agencies began discussions with Government 
on the possible use of a soya-based product (originally a 
dried soya milk) for nutritional purposes as long ago as 1960 
and the Wei Chuan company became interested at the end 
of 1964. Since then delays have been caused by technical 
problems involving processing (solved by assistance from 
the Agencies) and obtaining a formula acceptable to WHO, 
on whose approval continuing support by the other United 
Nations Agencies was dependent. The latter involved very 
extensive clinical tests, which demonstrated clearly the value 
of full-fat soya fl our as a weaning food protein supplement. 
As a result of this work the time required for product 
formulation in schemes using this type of protein concentrate 
may be expected to be reduced.
 “Another delaying factor has been the Wei Chuan 
company’s very cautious approach to the market launch. The 
company has been concerned about the local availability 
of foodstuffs donated by the World Food Programme, 
and of commercial weaning foods, which are said to be 
of inferior quality but low in price.” Address: Foreign 
and Commonwealth Offi ce (Overseas Development 
Administration), TPI, 56/62 Gray’s Inn Rd., London WC1 
8LU, England.

392. PAG Bulletin (Protein Advisory Group, WHO / FAO 
/ UNICEF). 1972. PAG Guideline 11 for the sanitary 
production and use of dry protein foods. 2(3):14-24. 
Summer.
• Summary: “This document specifi es the following for dry 
protein foods: The basic requirements for food processing 
factories suitable for manufacture of such foods; The 
microbiological criteria of acceptance to be applied to the 
fi nished product; Precautions to be observed during and 
after reconstitution of the foods; and Methods of analysis 
and sampling plans are specifi ed for determination of 
aerobic plate count, coliforms, and coagulase-positive 
staphylococci.”

393. Ebine, Hideo. 1972. Fermented soybean foods in Japan. 
Tropical Agriculture Research Series No. 6. p. 217-23. Sept. 
Symposium on Food Legumes.
• Summary: Production of fermented soybean foods in 

Japan in metric tons (tonnes) (1968): Miso: 553,000 tonnes; 
includes the use of 169,000 tonnes of whole soybeans, 6,600 
tonnes of defatted soybeans, 84,400 tonnes of rice, 18,200 
tonnes of barley, and 71,200 tonnes of salt. In addition, 
roughly 200,000 tonnes of miso are made at home in Japan.
 Shoyu: 1,027,000 kiloliters; includes the use of 14,900 
tonnes of whole soybeans and 147,320 tonnes of defatted 
soybeans, 126,600 tonnes of wheat, 7,700 tonnes of wheat 
bran, and 172,200 tonnes of salt.
 Natto: 90,000 tonnes; includes the use of 47,000 tonnes 
of whole soybeans.
 Note that miso uses more soybeans than shoyu. Annual 
per capita consumptions of these foods was: Miso 6.7 
kg, shoyu 10.2 liters, and natto 760 gm. Address: Head, 
Fermentation Div., National Food Research Inst., Shiohama 
1-4-12, Koto-ku, Tokyo.

394. Product Name:  [Wheat-Soy Mixture Mx-44, and Oat-
Soy Mixture Mx-45].
Manufacturer’s Name:  Productos Quaker.
Manufacturer’s Address:  Colombia, South America.
Date of Introduction:  1972 September.
New Product–Documentation:  Graham et al. 1972. 
American Journal of Clinical Nutrition 25(9):875-80. 
“Mx-44 was made available to us by the United Nations 
Children’s Fund and was made from 62.9% whole wheat 
fl our, 35% defatted soy fl our, vitamins, and minerals. The 
mixture contained 27.0% protein, 1.8% fat, 7.5% moisture, 
2.7% fi ber, and 5.4% ash. The PER in rats (casein 2.50) was 
2.20.
 “Mx-45 was made from 62.9% whole groat oat fl our and 
35% defatted soy fl our. It contained 28.8% protein, 4.8% fat, 
7.4% moisture, 2.1% fi ber, and 5.2% ash. The PER in rats 
(casein 2.50) was 2.32.”

395. Tung, Ta-Cheng; Huang, Po-Chao. 1972. Feeding 
of infants with toasted full fat soybean foods. Tropical 
Agriculture Research Series No. 6. p. 199-208. Sept. 
Symposium on Food Legumes. [18 ref]
• Summary: Contents: Introduction. Contains 5 fi gures and 
4 tables. Table 1 shows ingredients of the soya-bean rice 
formulae: Full-fat soya fl our (from ADM or Wenger) 45%. 
Pre-cooked rice fl our 15%. Soya oil 10%. Sucrose 27.5%. 
Salt mixture 2.5%. Address: Dep. of Biochemistry, College 
of Medicine, National Taiwan Univ., Taipei.

396. SoyaScan Notes. 1972. Chronology of soybeans, 
soyfoods and natural foods in the United States 1972 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: 1972 Jan. Janus begins operation as a 
macrobiotic natural foods distributor in Seattle, Washington. 
It is founded by George Gearhart and Blake Rankin.
 1972 Feb. Tree of Life in St. Augustine, Florida, starts 
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distributing natural foods. Founded by Irwin Carasso, this 
company would soon become the largest and most successful 
of its type.
 1972 March. The Farm, a large spiritual and vegetarian 
community in Summertown, Tennessee, sets up a small “soy 
dairy” to make soymilk and tempeh for members, whose 
vegan diet contains no animal products, not even dairy 
products or eggs. This is the earliest known tempeh produced 
in a Caucasian-run tempeh shop in the U.S., although it is not 
sold commercially. The soymilk is rationed for use by babies 
and children.
 1972 Sept. Frank Shorter wins the Olympic marathon, 
the fi rst marathon victory by an American. A major boost to 
interest in running, exercise and fi tness.
 1972 Oct. William Shurtleff and Akiko Aoyagi start full 
time research on tofu in Japan, writing a book on the subject.
 1972. Soybeans: Chemistry and Technology, by A.K. 
Smith and S.J. Circle, published.
 1972-74. World food crisis years. Photos of 
malnourished and starving children appear on the covers of 
leading magazines and in the TV news.
 1972, July. Soviet wheat deal. The USSR suddenly 
purchases 18 million tons of wheat from the USA via 
Continental Grain, making it the largest food import deal in 
history. This starts an era of expanded U.S. agricultural trade 
with socialist countries. This massive Soviet purchase ends 
the long postwar period of food price stability.
 1972. National Soybean Project established in Brazil.
 1972. Soybean research starts at the International 
Institute of Tropical Agriculture (IITA), in Ibadan, 
Nigeria. The focus is on soybean production and varietal 
development. This gradually becomes the most important 
soybean research program in Africa, and plays a key role in 
helping national soybean research programs in Africa to get 
started.

397. Leung, W-T.W.; Butrum, R.R.; Chang, F.H. 1972. Food 
composition table for use in East Asia. Atlanta, Georgia: 
Center for Disease Control, U.S. Dept. of Health, Education, 
and Welfare. xiii + 334 p. Dec. No index. 30 cm.
• Summary: Part I. Proximate composition, mineral and 
vitamin contents of East Asian foods, by Woot-Tsuen 
Wu Leung, Ph.D. (Nutrition Program, Center for Disease 
Control, Dep. of Health, Education and Welfare), and 
Ritva Rauanheimo Butrum, M.S., and Flora Huang Chang, 
B.S. (Federation of American Societies for Experimental 
Biology).
 Part II. Amino acid, fatty acid, certain B-vitamin and 
trace mineral content of some Asian foods, by M. Narayana 
Rao, Ph.D., and W. Polacchi (Food Policy and Nutrition 
Division, Food and Agriculture Organization of the United 
Nations).
 In Part I, Food Group 3 titled “Grain legumes and 
legume products” (p. 16-22) gives the composition of the 

following (100 grams edible portion and as purchased): 
Adzuki beans (Phaseolus angularis; incl. “Azuki-an,” and 
boiled sweetened). Asparagus bean: See Cowpea, yardlong. 
Asparagus pea: See Goabean. Bambara groundnut or jugo 
bean (Voandzeia subterranea). Bengal gram: See Chickpea. 
Blackeyed pea: See Cowpea, catjang. Blackgram: See Mung 
bean. Broad bean or horse bean (Vicia faba; incl. “Fuki-
mame” and “Otafuku mame”). Burma bean: See Lima bean. 
Butter bean: See Lima bean. Catjang pea: See Pigeonpea. 
Chickpea or Bengal gram (Cicer arietinum). Cowpea, all 
varieties (Vigna species). Cowpea, yardlong: See Cowpea, all 
varieties. Dhal: See Lentil. Dolichos, Australia pea (Dolichos 
lignosus). French bean: See Kidney bean. Goabean [goa 
bean], asparagus pea, or winged bean (Psophocarpus 
tetragonolobus). Golden gram: See Mung bean. Green gram: 
See Mung bean. Haricot bean: See Kidney bean. Hindu 
cowpea: See Cowpeas, all varieties. Horse grain or horse 
gram or Madras gram (Dolichos unifl orus; D. bifl orus). 
Horsebean: See Broadbean. Note 1. This is the earliest 
English-language document seen (Jan. 2005) that uses the 
word “horsebean” or the word “broadbean” to refer to Vicia 
faba.
 Horsegram: See Horse grain. Hyacinth bean or Indian 
butterbean (Lablab niger; Dolichos lablab). Indian bean: 
See Mung bean. Indian butterbean: See Hyacinth bean. 
Jackbean, common (Canavalia ensiformis). Jugo bean: See 
Bambara groundnut. Kidney bean, French bean, navy bean, 
pinto bean, snap bean, or string bean (Phaseolus vulgaris; 
incl. “Usura-mame”). Lentil or dhal (Lens culinaris; Lens 
esculenta; Ervum lens). Lima bean, butter bean, or Burma 
bean (Phaseolus lunatus; Phaseolus limensis).
 Note 2. This is the earliest English-language document 
seen (May 2003) that uses the scientifi c name Lens culinaris 
to refer to lentils.
 Note 3. This is the earliest English-language document 
seen (Jan. 2009) that uses the name “Burma bean” to refer to 
the lima bean.
 Madras gram: See Horse grain. Mung bean, Indian bean, 
red bean, green gram, golden gram, or blackgram / black 
gram (Phaseolus aureus; Vigna radiata; incl. vermicelli, 
dried starch, starch jelly, instant powdered green or red 
products with sugar and fl our added). Mung bean, black 
gram or urd (Phaseolus mungo; Vigna mungo). Navy bean: 
See Kidney bean. Peanut or groundnut (Arachis hypogaea; 
incl. raw, roasted, with or without shell, salted, parched, 
seasoned, fried, peanut fl our, peanut butter, peanut milk, 
peanut cake–defatted, peanut cake–defatted and fermented 
[onchom]). Peas, garden or fi eld (Pisum species; incl. 
parched–salted, “Uguisu-mame”). Pigeonpea, or catjang 
pea (Cajanus cajan; Cajanus indicus). Pinto bean: See 
Kidney. Red bean: See Mung bean. Rice bean (Phaseolus 
calcaratus; Vigna calcarata). Soybean and soy products 
(Glycine max; G. hispida; G. soja; p. 19-21), incl: Whole 
mature seeds–dried (yellow, black), whole immature 
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seeds dried, whole seeds–salted (black, green, green 
soaked, fried, fermented {natto}, pickled, roasted), fl our 
made from roasted soybeans, defatted soybeans–whole 
seeds. Soybean products: Curd–unpressed, curd–tofu–raw 
(plain, kinugoshi, fukuroiri), curd–tofu–fried (moist type, 
dried type–regular size, dried type–small size, canned, 
abura age), curd–roasted [grilled], curd–tofu–fermented 
(home-prepared, jarred), curd–tofu (dried–spongy square, 
preserved, dried–rope-like, commercial {fermented with chili 
pepper}–jarred), curd cheese, curd sheet (milk clot sheet 
{yuba}) (moist type, dried type, pickled in soysauce), curd–
pressed–raw (plain, fermented, spiced, strips–semi-dry), 
miso (Japan) (plain, sweet {5.3% salt added}, salty–light 
{10.4% salt added}, salty–dark {11.7% salt added}, mame-
miso {9.7% salt added}, powdered {18.5% salt added}), 
paste [jiang] (plain, fermented, red pepper added, sweet, 
malt), soybean milk (unenriched–unsweetened, “Kaset” 
{Thailand; canned–concentrated, fl uid}, Saridele {a mixture 
of soybeans, sesame seeds or peanuts, with vitamins and 
calcium added–Indonesia}), soybean sauce (dark–thick, 
light–thin, unspecifi ed), tempeh (fermented soybean product, 
Indonesia), “Budo-mame” (cooked [whole soybeans]–
Japan), Soybean residue [okara] (liquid, powder). Urd: See 
Mungo bean. Velvetbean (Mucuna utilis; Stizolobium utilis; 
incl. dried or mold-treated {tempeh}). Winged bean: See 
Goabean, Indes.
 Food Group 4 titled “Nuts and seeds (p. 23-29) includes: 
Almonds, hemp seeds–whole, perilla–common (Perilla 
frutescens), saffl ower seeds, sesame seeds, sunfl ower seeds 
(Helianthus annuus), watermelon seeds.
 Food Group 5, titled “Vegetables and vegetable 
products” (p. 30-75) includes: Amaranth, mungbean sprouts, 
seaweeds (many types), soybeans–immature seeds [green 
vegetable soybeans], soybean sprouts (raw, cooked).
 Note 4. This is the earliest English-language document 
seen (April 2013) that mentions silken tofu, which it 
calls (in a table): “Curd, tofu, raw: ‘Kinugoshi,’ Japanese 
preparation.”
 Note 5. This is the earliest English-language document 
seen (Sept. 2021) that contains the term “fl our of roasted 
soybeans.”
 Note 6. This is the earliest English-language document 
seen (Oct. 2006) that uses the term “Blackeyed pea” to refer 
to the cow pea. Address: Dep. Health Education and Welfare.

398. Leung, Woot-Tsuen Wu; Butrum, R.R.; Chang, F.H. 
1972. A selected bibliography on East-Asian foods and 
nutrition arranged according to subject matter and area. 
Atlanta, Georgia: Center for Disease Control, U.S. Dept. of 
Health, Education, and Welfare. vii + 296 p. Dec. 27 cm. 
[1500* ref]
• Summary: The references are arranged by country, and 
within each country by subject. Contents: Map of East Asia. 
Foreword. Whole region- East Asia. Burma. Cambodia. 

China, Mainland. China, Republic of (Taiwan). Hong Kong. 
Indonesia. Japan. Korea. Laos. Malaysia. Philippines. 
Singapore. Thailand. Vietnam.
 Subject matter within each country: General. Food 
resources. Food composition. Food supplements. Food 
technology. Food habits. Nutrition and dietary surveys. 
Nutritional status. Nutrition education. Address: 1. Nutrition 
Program, Center for Disease Control, Dep. of Health, 
Education, and Welfare; 2-3. FASEB.

399. IITA Grain Legume Improvement Program, Report 
(Ibadan, Nigeria). 1972-1973. Serial/periodical. International 
Institute of Tropical Agriculture.
• Summary: The soybean program at IITA started in 1970 
and is receiving minor emphasis in their Grain and Legume 
Improvement Program (1979). This serial was absorbed 
by the International Inst. of Tropical Agriculture, Annual 
Report. Address: Ibadan, Nigeria.

400. IRAT–Côte-d’Ivoire. 1972. Soja [Soybeans]. In: 
Rapport 1969 [Report 1969]. Bouaké: IRAT-Côte-d’Ivoire. 
See p. 60-61. [Fre]*
Address: Côte-d’Ivoire.

401. Food and Agricultural Organization of the United 
Nations. 1972. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 26:229-
31.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Dahomey: Produced 1,000F metric tons 
in 1970.
 Ecuador: Harvested 1,000 ha in 1970, 1971, and 1972F.
 Uruguay: Harvested 1,000 ha in 1961-65, 1970F, 1971F, 
and 1972F.
 Burma: Harvested 5,000 ha in 1961-65, 7,000F ha in 
1970, 1971, and 1972F.
 Laos: Harvested 3,000 ha in 1961-65, and 4,000 ha in 
1970F, 1971F, and 1972F.

402. Food and Agriculture Organization of the United 
Nations (FAO). 1972. A selected bibliography of East-Asian 
foods and nutrition arranged according to subject matter and 
area. [Washington, DC]: Food and Agriculture Organization 
of the United Nations; U.S. Dept. of Health, Education, and 
Welfare. vii + 296 p. Dec. 27 cm. [1500* ref]
• Summary: This book has two title pages and can be cited 
in two ways. See Leung (1972). Address: Dep. of Health 
Education and Welfare.

403. International Institute of Tropical Agriculture. 1972. 
Annual report 1971. Ibadan, Nigeria. iii + 112 p. See p. 75, 
96-97.
• Summary: The summaries of this annual report and 
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the ones that follow focus on the soybean breeding / 
improvement work done at IITA. Interestingly, there is not 
much discussion of soybean utilization. Each report averages 
about 200 pages in length.
 Page 75: “Soybean Food Preparations: Utilizing whole 
soybeans for food. A small project to investigate the direct 
use of full-fat soybeans in Nigerian foods was initiated 
cooperatively with Mrs. C.E. Williams, Department of Rural 
Economics and Extension, University of Ibadan. Three 
local dishes were prepared and tested by taste panels. One 
dish (moin-moin) was rejected outright. The second dish 
(simple cooked beans) was accepted by 6 out of 14 tasters. 
The third dish cooked with fi sh, vegetables, groundnut oil 
and seasoning was highly relished by all 26 members of the 
panel.”
 Pages 75-76: “Planting Date Effect on Flowering and 
Maturation of Soybean and Cowpea: Four soybean and two 
cowpea cultivars were planted monthly in six replicates in a 
randomized block design. Each plot contained four 5-meter 
rows with 0.75m inter- and 0.15m intra-row spacings. Plants 
were considered fl owering when 50% of the plants fl owered.
 “Soybean planting date and fl owering. All soybean 
cultivars planted between May and August responded to 
increased day length. More days from planting to fl owering 
were required as day length increased to a maximum in June. 
This was followed by a gradual decrease in number of days 
to fl owering as day length decreased. Outside the period May 
to August the number of days to fl owering depends more on 
other environmental factors than on day length. This reaction 
is probably because all day lengths during September to May 
are shorter than the critical day length of the four cultivars.
 “The fl owering pattern was similar in all cultivars but 
there was difference in the number of days from planting 
among them. The shorter and precocious cultivars such as 
Hshi and TK-5 fl owered earlier than the taller cultivars such 
as Improved Pelican and CES 407.
 “Planting date and maturation. The maturation period 
was considered from 50% fl owering until harvest. The 
maturation pattern of the soybean cultivars, except CES 
407, was similar to that for fl owering as longer days delayed 
maturation. The maturation period of CES 407 decreased as 
day lengths increased.
 “Differences in the maturation period of all cultivars 
were greatest during months of shorter days, and decreased 
during periods of long days.”
 Pages 96-97: “Soybean Diseases:
 “Bacterial Pustule. Bacterial pustule, caused by 
Xanthomonas phaseoli var. sojense was the most important 
soybean disease in IITA in 1971. It was fi rst noted in the 
soybean collection grown during the fi rst rains, and occurred 
with great severity on many lines in both fi rst and second 
season plantings. Of 381 lines examined for bacterial pustule 
incidence in the late season planting, 144 lines were severely 
infected, 82 lines were moderately infected, 65 lines were 

lightly infected and 90 lines showed no sign of the disease. 
The apparent sources of immunity and resistance will be 
further tested in 1972 in disease nurseries and controlled 
inoculations.
 “Purple Seed. Soybeans harvested during the latter part 
of the fi rst rains 1971 showed a great deal of Cercospora 
purple stain. A detailed count was made of the proportion 
of purpled seed of 33 lines and incidence ranged from 5.5% 
purple seed (IGM 1) to 91% purple seed (IGM 384). Twenty-
three lines had more than 20% purple seed and 12 lines had 
more than 40% purple seed. The lines with a high proportion 
of purple seed harvested during the later part of the fi rst rainy 
showed little or no purple seed in the harvest maturing at the 
end of October when the weather was dry.
 “Virus Disease: During October and November 1971 
plants of Improved Pelican in the plant physiology fi eld 
plots developed severely distorted leaves. By the beginning 
of December adjacent plots of Hsi-Hsi and IGM 126 also 
showed the same symptoms. By late December much of 
the new growth in Improved Pelican had normal leafl ets. 
The symptoms matched closely those described for soybean 
mosaic, a disease of minor importance in the soybean 
producing areas of the United States. The disease, reported 
to be seed-borne, can be transmitted in as much as 100% of 
the seeds of susceptible varieties but the percentage is much 
lower in most improved varieties. Tests at IITA with 80 seeds 
from each of two varieties with severe symptoms in the 
fi eld produced no diseased plants. Attempts to mechanically 
transmit the disease also produced no diseased plants. The 
disease is unlikely to become important but all reports of 
incidence will be closely monitored.
 “Premature Senescence: Certain lines of both soybean 
and cowpea maturing at the end of the second rains displayed 
uneven maturation, and those plants that senesced before 
their sister plants, were seen to have a heavy incidence of 
Rhizoctonia bataticola (the sclerotial stage of Macrophomina 
phaseoli, the charcoal rot organism) in the senescing tissue 
at the base of the stem and in the roots. A similar occurrence 
was noted at the end of the second rains in 1970. The 
relationship between the premature senescence and loss of 
yield needs to be established.”
 Page 112 (the last page) contains sections on: Library 
Gifts. Communications and Information. International 
Seminars:
 “Six international seminars, part of a continuing series 
organized jointly by IITA, Ford Foundation and l’Institute 
de Recherches Agronomiques Tropicales et des Cultures 
Vivrieres (IRAT), were held during the year. Topics were 
mechanization of African agriculture, root and tuber crops 
research in West Africa, forage crops research in West Africa, 
plant protection of tropical food crops, vegetable research in 
West Africa, and storage of tropical food crops.” Address: 
Ibadan, Nigeria.
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404. IRAT–Cameroun. 1972. Grand-Comore–Collection 
soja. Anjouan–Collection soja [The soybean collection for 
the island Great Comoro, and the collection for the island of 
Anjouan]. IRAT-Comores Rapport Annuel (Moroni) 25 p. For 
the year 1971. See p. 13, 21. [1 ref. Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Note 1. The Comoro Islands are a group of 
volcanic islands in the northern Mozambique channel, 
between northeastern Mozambique and northwestern 
Madagascar. Their capital is Moroni. They were an overseas 
territory of France until July 1975, when they gained 
independence.
 Concerning soybean trials on the island of Great 
Comoro, page 13 states that 63 varieties were planted at 
Bandasamlini. Though the harvest is not fi nished at the time 
this report goes to press, two varieties have already given 
yields of at least 1,300 kg/ha of dry soybeans: The variety 
11-H55-F4-126 yielded 1,433 kg/ha and the variety Nanisana 
yielded 1,300 kg/ha. Five other varieties gave yields of 
866 to 916 kg/ha: S-55, Ogden VI, DR-09, Biloxi VIII, 
and Hatho [Hahto]. “The results from Great Comoro and 
Anjouan are very encouraging. The soybean will be able to 
serve as a signifi cant source of revenue for the ‘highlands’ 
(over 400 meters).”
 Page 21 notes that the same 63 soybean varieties were 
also planted at Gouni (altitude 400 meters) on the island of 
Anjouan. The four varieties with the highest yields were: 
11-H55-F4-126 (1,083 kg/ha), Nanisana (1,106 kg/ha), 
Biloxi VIII (816 kg/ha), and Palmetto (816 kg/ha). The two 
top yields are near the world mean of 1,150 kg/ha. One can 
reasonably hope to surpass this fi gure by improving cultural 
practices and adding fertilizer.
 Note 2. This is the earliest document seen (March 
2021) concerning soybeans in the Comoro Islands, or 
the cultivation of soybeans in the Comoro Islands. This 
document contains the earliest date seen for soybeans in 
the Comoro Islands, or the cultivation of soybeans in the 
Comoro Islands (1971). The source of these soybeans is 
unknown. Address: Moroni, Comoro Islands.

405. Smith, Allan K.; Circle, Sidney J. eds. 1972. Soybeans: 
Chemistry and technology. Vol. 1. Proteins. Westport, 
Connecticut: AVI Publishing Co. xi + 470 p. Illust. Index. 24 
cm. [500+ ref]
• Summary: One of the best and most comprehensive 
reviews on the subject, with extensive information on 
modern soy protein products. Each of the 12 chapters 
is written by an expert on the subject, and each is cited 
separately. Volume 2 was never published.
 Foreword, by Max Milner–Executive Secretary, Protein 
Advisory Group of the United Nations System, United 
Nations, New York.
 “The appearance of this timely volume dealing with 

underlying problems and the basic science and technology 
of soybean utilization coincides with growing concern for 
the seriousness of the world protein problem. At this time 
also, after years of speculation and some effective research 
on perfecting for food use the so-called unconventional 
sources of protein, such as fi sh protein concentrates, single 
cell (microbiological) protein and cottonseed protein, a 
more realistic appraisal is now possible of the time scale 
and the human and material investments required to achieve 
their effective use. The harvest of these recent years of 
effort has been, in general, a disheartening array of new or 
unanticipated problems which have yet to be solved before 
these novel resources can begin to make any important 
impact.
 “The outstanding exception to this rather somber 
assessment is the remarkable progress which has been 
achieved in the industrialization of the soybean, which now 
provides on a large and increasingly effective scale a host of 
highly acceptable food and industrial products whose impact 
on consumer needs is already great. By means of what the 
late Dr. M.L. Anson called the ‘new’ soybean technologies, 
this ancient and traditional cornerstone of nutrition in 
Southeast Asia has re-emerged in the form of an impressive 
new array of products whose effect on world protein needs is 
growing rapidly.
 “It must be emphasized that the other novel sources 
of protein can expect to achieve similar success only after 
investment of comparable resources for research and 
development. Soybean utilization is now enjoying, as it 
were, a 20-year head start.
 “A greater commitment of research to other proteins 
seems urgently needed, as appears obvious from the rapidly 
growing impact of the Green Revolution, which, while 
having produced a dramatic increase in cereal supplies in 
formerly food-defi cient countries such as India, Pakistan, 
and the Philippines, is not solving the increasing protein 
defi cit quickly enough. This highly important emphasis on 
the production of wheat and rice has unfortunately led to 
neglect of important protein crops; legumes, the primary 
supplementary protein food of India, have dropped in 
per capita availability to a signifi cant degree. Obviously, 
more attention must be given to legume production but an 
additional challenge exists in applying more effectively the 
‘new’ technologies to production of human food not only 
from locally-produced soybeans (now increasing in India) 
but also from large resources of oilseeds such as peanut and 
cottonseed.
 “This observer has seen in some countries which are 
seeking to increase soybean production and utilization a 
virtually uncritical euphoria toward the apparently limitless 
benefi cial potentials of this crop. This lack of realism was 
frequently unaccompanied by any adequate understanding 
of the basic and diffi cult technological problems which 
had to be overcome. The profound lesson of this book is 
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that success in soybean utilization has been achieved only 
because of the research accomplishments of dedicated 
human talent and years of steadfast fi nancial and institutional 
support for its efforts. A particularly fascinating aspect of 
this volume is the fact that the editors and a number of the 
chapter authors are themselves pioneers in much of the 
research which has brought soybean technology to its present 
sophisticated and effective level.”
 Preface, by Allan K. Smith and Sidney J. Circle.
 “Soybeans are the most important cash crop in the 
United States. They have found an extremely wide area 
of utilization in animal feeds, human foods, and industrial 
applications. The U.S. soybean crop contributes more protein 
and fat to our food economy than any other single source. 
For example, milk protein contributes 4.7 billion pounds or 
about 1/3 of the total food protein consumed in the United 
States, whereas the soybean crop provides approximately 
27 billion pounds of protein, which is nearly twice the 
amount consumed by our population in the form of ingested 
food. It is unrealistic to presume that we can continue to 
feed our expanding population with the food industry as 
presently constituted; in the future we will have to depend 
more on bypassing the animal and producing acceptable 
foods directly from vegetable crops. Thus, the recent surge 
of interest in developing protein foods from soybeans and 
other oil seeds for the United States, as well as developing 
countries, is one practical approach to the solution of our 
food problems.
 “The present volume reviews the research and 
development on food uses of soybean protein products in 
the past 20 years, primarily in occidental type foods, and 
also the fundamental chemistry and associated research 
important in improving these products for utilization by 
the food industry. Occidental type uses of soybeans differ 
markedly from traditional oriental methods. Although in 
recent years the Japanese have initiated an extensive research 
program to improve their diet, yet there is much that Western 
scientists can learn from the ancient oriental methods of 
food preparation and current research in that area; thus a 
brief review of oriental foods is included. In turn, it should 
be noted that the Japanese are much interested in increasing 
their use of Western type foods. There is a substantial use of 
soy protein in foods in Britain, Germany, and some of the 
other European countries. There is also a growing interest in 
India, Brazil, Mexico, and other countries of South America.
 “The chemistry of the proteins, because of their high 
molecular weight and large number of chemically reactive 
groups, is very diffi cult to master; and despite extensive and 
intensive research in recent years, there is still much to learn. 
Only since about 1950 have the automatized tools desirable 
for the purifi cation and characterization of the proteins 
become available, yet accrual of knowledge in this fi eld is 
still time-consuming. However, very defi nite progress has 
been made in understanding the proteins with respect to their 

chemistry, nutrition, and biologically reactive components 
as well as their functional uses in foods. Recent research 
leading to a better understanding of the chemistry of the 
soybean fl avor problem suggests that its solution is very near. 
This will open the gates for a major expansion of the food 
uses of soybean protein.
 “The editors wish to express their thanks to the many 
people in government and industry who have generously 
supplied information, photographs, and drawings for our 
use. The W.L. Clayton Research Center of Anderson Clayton 
Foods, and Anderson, Clayton & Co. have been especially 
generous in their support and services during preparation 
of this manuscript for publication. The editors wish also 
to express their gratitude to the chapter authors who have 
expended so much of their time and energy outside their 
regular responsibilities in the preparation of their respective 
chapters. Their contributions denote a sincere dedication 
to their chosen profession as well as to the advancement 
of the soybean industry. The editors also appreciate the 
assistance of Richard R. Fergle and Donald L. Cook of the 
W.L. Clayton Research Center in preparation of some of the 
Figures.
 “May, 1971.” Address: 1. PhD, Oilseeds protein 
consultant, New Orleans, Louisiana; 2. PhD, Director, 
Protein Research, W.L. Clayton Research Center, Anderson 
Clayton Foods, Richardson, Texas.

406. Stanton, W.R. ed. 1972. Waste recovery by 
microorganisms: Selected papers for the UNESCO/
ICRO Work Study. Kuala Lumpur: Ministry of Education, 
Malaysia. 221 p. Held at the University of Malaya.
• Summary: UNESCO stands for the United Nations 
Educational, Scientifi c, and Cultural Organization. Address: 
Prof. of Botany, Univ. of Malaya, Kuala Lumpur, Malaysia.

407. Kosaric, Naim; Singh, Narendra. 1973. Nutrition–Two 
views. Kosaric: develop new technologies. Singh: research 
is on the wrong track. Ceres: FAO Review on Development 
6(1):32-40. Jan/Feb.
• Summary: Discusses: Population explosion, amino acid 
fortifi cation of foods, fi sh protein concentrate, leaf proteins 
and leaf protein concentrate, single-cell proteins (especially 
petroleum-grown yeast protein), ramie (Bohemeria nivea), 
etc.
 Singh argues that corporate elites from developed 
countries set the R&D priorities and patterns in Third World 
countries for their own (elite) benefi t, while disregarding 
simple, local solutions to nutritional problems. “Soy 
interests have extensively supported specifi c R & D use of 
the soybean. TVP promotion is the latest manifestation of 
their pursuits. In India, even research on groundnuts was 
supported by North American interests because of the market 
potential for soybean technology. Now, overt and covert 
promotional pressures have started to displace groundnut by 
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soybean, even in raw material research and development.”
 Singh notes that leaf protein research started over 40 
years ago and research on petroleum-grown yeast protein 
(SCP) started about 10 years ago. There are large sidebars 
on “Amino acid fortifi cation of foods” and “Leaf protein 
concentrate” based on information provided by the Joint 
FAO/WHO/UNICEF Protein Advisory Group. Address: 
1. Assoc. Prof., Faculty of Engineering Science, Univ. of 
Western Ontario, Canada; 2. Inst. for Storage and Processing 
of Agricultural Produce, Wageningen, Netherlands.

408. Holm, H.; Fossum, K.; Eide, W.B. 1973. Chemical and 
biological evaluation of protein quality of locally produced 
and processed full-fat soya bean fl our from three Tanzanian 
villages. J. of the Science of Food and Agriculture (London) 
24(3):333-41. March. [29 ref]
• Summary: “In Tanzania, the Government has started a 
pilot programme in 3 Ujamaa (cooperative) villages to grow 
soya beans, produce full-fat soya bean fl our and utilise it for 
human consumption. The programme is based on the Faculty 
of Agriculture, University of Tanzania, Morogoro. UNICEF 
has provided simple manually-operated equipment for the 
processing of fl our.” Address: Nutrition Inst., Univ. of Oslo, 
P.O. Box 1046, Blindern, Oslo 3, Norway.

409. Horan, F.E. 1973. Meat analogues. In: Congressional 
Record, Senate, April 4, 1973. See p. S 6653–S 6656. *
• Summary: This paper was originally presented at the 
third meeting of the Working Group on Integrated Meat 
Development, Industry Cooperative Programme, 22 March 
1973, FAO Headquarters, Rome, Italy. Address: ADM, 
Decatur, Illinois.

410. France, Institut de Recherches Agronomiques 
Tropicales et des Cultures Vivrières. 1973. [Annual report of 
IRAT for 1971]. Agronomie Tropicale (France) 28(4):369-
508. April. See p. 449-51. [Fre]
• Summary: Gives the results of research on various crops 
in French-speaking Africa. The main oilseed crops discussed 
are groundnuts, soybeans, and sunfl ower seeds. The section 
titled “The soybean (Le soja)” (p. 449-51) discusses soybean 
research in the following countries: Madagascar, Senegal, 
Cameroon, Cote-d’Ivoire, and Comoros.
 A table (p. 449) shows soybean production (in metric 
tons) in the following African countries: Nigeria 30,000, 
Ethiopia 6,000, Tanzania 4,000, South Africa 3,000, Zaire 
2,000, and Uganda 1,000.
 Note 1. Neither Chad nor Niger nor Mali are mentioned 
in connection with soy.
 Note 2. Concerning peanuts, a table (p. 443) shows 
the production of peanuts in 1971 in the following African 
countries: Cameroon, Cote-d’Ivoire, Dahomey, Haute-Volta 
(Burkina Faso), Madagascar, Mali, Niger, Senegal, Tchad 
(Chad), and Togo. The three leading producers (in tonnes = 

metric tons) are Senegal 960,000, Niger 240,000, Cameroon 
195,000, Mali 170,000, Chad 115,000. Address: 75340 Paris 
Cedex, France.

411. Johnson, P.E. 1973. High-protein foods for peace. 
Cereal Science Today 18(5):138-41, 148. May. [1 ref]
• Summary: A photo shows Nigerian children, suffering 
from acute malnutrition, being sweetened and fl avored 
Instant CSM (corn-soya-milk) by UNICEF. There is a 
great need to fortify cereal foods in developing countries. 
Recently bread fl our (fortifi ed with soy fl our at 6 parts per 
100) has been approved for worldwide distribution. The fi rst 
purchases of this soy-fortifi ed fl our on 18 Oct. 1972 totaled 
6 million lb. As a start, it is planned to use soy-fortifi ed fl our 
in biscuits and buns for child-feeding programs in India and 
the Philippines. “In Hong Kong, a beverage called Vitasoy, 
made with a soya base, fortifi ed with vitamin A, B vitamins, 
and sugar, has been highly successful, being marketed over 
a 30 year period. Present production is at the rate of more 
than 100 million bottles per year. A major expansion is now 
underway which will provide capacity for production of 400 
million bottles of Vitasoy annually within 3 years.” Address: 
Chief, Operations Div., Offi ce of Food for Peace, Agency for 
International Development.

412. PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF). 1973. PAG statement (No. 20) on the “protein 
problem.” 3(1):4-10. Spring. [2 ref]
• Summary: This long article begins: “The PAG from 
its inception has dealt with protein-calorie malnutrition 
and has always considered protein defi ciency in relation 
to the concomitant need for calories and other essential 
nutrients. The term protein-calorie malnutrition (PCM) 
includes many different clinical syndromes, all of which are 
accompanied by retardation of growth and development. 
The manifestations of PCM vary widely, depending on 
the nature of the causative factors, the time for which they 
operate, and the age of the patient, Two severe clinical forms 
are recognized: nutritional marasmus and kwashiorkor, The 
former results from deprivation of protein and calories to 
a similar degree and the latter is due primarily to a protein 
defi ciency relative to intake... and is commonly precipitated 
by infectious episodes.”
 Page 6: “1. Is there a protein gap? If one looks at fi gures 
for world and per caput availability of protein, the answer is 
no. FAO’s Agricultural Commodity Projections for 1970 to 
1980, based upon national food balance sheet data submitted 
to FAO by Member Governments, were calculated according 
to safe levels of intake recommended by the FAO/WHO 
Expert Committee report (1973) on protein requirements for 
healthy men, women, children and infants. These projections 
show that the per caput level of protein supplies available 
for human consumption exceeds those safe levels by 70%. 
Further confi rmation of the accuracy of the information 
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derived from food balance sheets and clearer defi nition of 
what constitutes safe levels of protein intake are needed, but 
there is no doubt that there is enough dietary protein in the 
world if there were any way it could be distributed according 
to need. However, there is much evidence that protein 
foods are not distributed in direct proportion to individual 
need. The data available indicate that the amounts of both 
protein and calories actually reaching the preschool child 
are seriously inadequate in most of the developing countries. 
These inadequacies, coupled with recurrent episodes of 
infectious disease, are the cause of the widespread protein 
malnutrition seen in the world today.
 “2. Is there a protein problem? The answer is ‘yes.’ The 
continuing high * prevalence of protein-calorie malnutrition 
among children of the developing countries is prima facie 
evidence that suitable foods are not provided to such 
children, and, in many countries, that cultural practices deny 
young children suffi cient access to protein foods. Suitable 
foods would, of necessity, provide relatively concentrated 
sources of energy and would be adequate in protein and other 
nutrients. Increased cereal production alone will not improve 
this situation to any signifi cant degree. In this sense, the 
assurance of a supply and consumption of suitable protein-
rich foods for vulnerable groups is a continuing ‘protein 
problem’.
 Footnote (*): “The milder, generally subclinical, forms 
of protein-calorie malnutrition (PCM) are almost ubiquitous 
among children in lower income families in developing 
countries, and the frank clinical diseases of kwashiorkor and 
marasmus and various combinations of the two continue to 
occur in most of these countries. The nature and frequency 
of these various forms of PCM are described in the most 
recent report of the FAO/WHO Joint Expert Committee 
on Nutrition (World Health Organization Technical Report 
Series No. 477, Geneva, 1971).
 “In some cases the defi ciency is equally one of calories 
and protein, but the protein component of the defi ciency 
is frequently of special concern. This is because foods 
containing high-quality protein are inequitably distributed 
between developed and developing regions of the world, 
between high and low socioeconomic groups within 
countries, and within households where the vulnerable 
members rarely receive a share of the available protein foods 
commensurate to their needs.
 “The problem arises from:
 “(a) low wages and income, and underemployment or 
unemployment in rural or urban areas, all of which limit the 
purchase of the relatively costly foods that contain protein of 
good quality,
 “(b) diffi culties associated with the production of 
protein-rich foods of animal or plant origin because of 
ecological and agricultural limitations with the result that 
they are usually costly and in relatively short supply,
 “(c) the lack of effective food processing, distribution 

and marketing systems resulting in loss of food crops, and
 “(d) lack of knowledge of food values and food 
preparation for children and specifi c prejudices against 
giving some protein foods to young children, especially 
when they have an infectious illness.
 “3. Is there a protein problem for adults in developing 
countries?
 “Not if the basic staple is wheat or millet, consumed in 
adequate quantities to meet caloric needs, and if individuals 
stay healthy. This is also the case, with less margin, for 
populations eating sorghum, rice or maize at adequate 
energy levels. However, optimum recuperation from severe 
infections, especially if repeated or chronic, and from 
trauma, requires a diet higher in protein value than that 
supplied by cereal-based diets if they are nearly devoid of 
animal protein and very limited in legumes and pulses. When 
starchy roots, tubers, or plantain are the staple, the poor may 
have insuffi cient other protein foods in their diet to make up 
for the small amounts of protein in these staples.
 “4. Cannot protein-calorie malnutrition be prevented by 
increasing the quantity of the traditional diet?
 “In some areas of the world this may be the case, but in 
most developing countries it is unlikely, For young children, 
particularly those under three years of age, the traditional 
diet is frequently so bulky that they have diffi culty in eating 
enough of it to meet fully either calorie or protein needs. 
It really depends on whether the traditional diet contains 
enough supplementary animal or plant protein of good 
quality to meet not only the recommended allowances 
for healthy children but also to cover the needs of those 
suffering from the diarrheal and other infectious diseases that 
are frequent among young children in developing countries.”
 Note: When calories are defi cient, part of the protein in 
the diet is used to meet energy needs.

413. FAO Committee on Commodity Problems, Inter-
governmental Group on Meat. 1973. Review of the world 
meat situation and outlook. Current market developments 
and short-term outlook. Rome, Italy. Third Session held 25-
29 June 1973 at Rome. CCP:ME 73/2. *

414. FAO Committee on Commodity Problems, Inter-
governmental Group on Meat. 1973. Meat-like products and 
their possible impact on the demand for meat. Rome, Italy. 
Third Session held 25-29 June 1973 at Rome. CCP:ME 73/3. 
April. *

415. INTSOY Steering Committee Meeting, July 9-10. 1973 
(Leafl et). 1973. Champaign-Urbana, Illinois. 3 panels each 
side. Each panel 9 x 16 cm. Held at the University of Illinois 
at Urbana-Champaign.
• Summary: The three panels on one side describe the 
program for the 2-day meeting, which was held in “409 
Administration Building.” This agenda begins on Monday, 
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July 9:
 “8:15 Registration
 “8:30 Welcome, Dean Bentley
 G.W. Salisbury, Director, Illinois Agricultural 
Experiment Station, Presiding
 “History of Soybean Research at Illinois, R.W. Howell
 “International Involvement of the University of Illinois, 
G.K. Brinegar.” After more speeches there is a coffee break, 
more speeches, lunch at the Illini Union, speeches.
 “1:15 Bus Tour of Soybean Field Research and 
Facilities.”
 Followed by a coffee break, more speeches, and fi nally, 
at 6:30, a Cocktail Party and Dinner–Lewis Faculty Center.
 Tuesday July 10 has speeches from 8:30 a.m., ending at 
1:00 with a “Steering Committee Reaction and Discussion.
 The three panels on the other side contain the front panel 
and the “Program Resource Personnel.”
 Note: This is the earliest document seen (Nov. 2021) 
concerning INTSOY–the International Soybean Program–at 
the University of Illinois, Urbana-Champaign. Its forerunner 
was PIRIDS, established in 1969, also at the University of 
Illinois.
 In the Illinois Archives this basic leafl et is grouped with 
two other related documents, making a total of 105 pages.
 Document No. 2 is a typeset, printed brochure, with 
many photos, titled “INTSOY Agenda: Expanding the Use 
of Soybeans.” The 22 pages are numbered–all but the fi rst 2 
pages. On page 5 we read: “Currently less than 5 percent of 
the world’s soybean protein goes directly into human food.”
 Document No. 3, which is typewritten–except for the 
printed cover–is the largest of the 3 documents containing 
ix + 74 pages. On the cover is printed: “Proceedings: 
International Soybean Resource Base
 “(INTSOY) Steering Committee
 “College of Agriculture
 “University of Illinois at Urbana-Champaign
 “July 9-10, 1973”
 There follows: The Program (identical to the Program 
on the printed leafl et; p. ii-iii). Ad Hoc Steering Committee 
representatives and observers (p. iv). Contents (the various 
speeches and speakers, p. iv-vi). Foreword (p. vii). Summary 
(p. viii-ix). And fi nally each of the typewritten speeches, 
starting with “A History of Soybean Research at Illinois, 
R.W. Howell, Head, Department of Agronomy, University of 
Illinois” (p. 1-8) and ending with a list of Attendants at the 
meeting (p. 71-74).
 The questions of who will administer the program and 
how will it be funded are not discussed.
 Courtesy of University of Illinois Archives. Address: 
University of Illinois.

416. Howell, R.W. 1973. A history of soybean research at 
Illinois. In: Proceedings, INTSOY Steering Committee. 
Univ. of Illinois, Urbana-Champaign. ix + 74 p. See p. 1-8. 

Also reprinted by Windish 1981. p. 111-118 (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: This detailed history, one of the best ever 
written on the subject, is reprinted with permission from 
Windish (1981, p. 111-113).
 “It is a privilege to be able to review with the members 
of the International Soybean (INTSOY) Resource Base 
Steering Committee our concepts and plans for an 
international soybean program based at the University of 
Illinois. A central consideration in evaluating our plan for 
INTSOY is our ability to carry it out. And central to that 
is our record of commitment to soybean research and to 
international programs. Others will review our competence 
in international activities, and current and recent emphasis 
in various aspects of soybean research and education. The 
purpose of this discussion is to review the history of our 
involvement in soybean research.
 “The history of soybeans in Illinois and at the University 
of Illinois goes back more than three-quarters of a century. 
Bulletin 43, April 1896, reported studies in 1895 on the 
composition and digestibility of ‘soja bean ensilage’ feed to 
steers. The soybean ensilage was not eaten by the steers as 
readily as cow pea ensilage, and it had a lower digestibility.
 “Nevertheless, interest in soybeans and soybean 
production was aroused. The fi rst report, that we know of, 
on soybean production from the Illinois station is Circular 5, 
‘The Cow Pea and the Soja Bean,’ December 1, 1897. The 
common varieties were Black Medium and Early White, or 
Improved White.
 “Infl uence of the University’s work on soybeans was 
quickly evident. W.H. Stoddard, a farmer and seedsman at 
Carlinville, in west central Illinois, read a paper before the 
Macoupin County Farmers’ Institute on December 21, 1898: 
‘Soy, or Soja Beans, What They Are... How to Grow Them, 
and What They Are Good For.’ He said, ‘All intelligent 
farmers know there is an urgent need for a grain or forage 
crop other than corn. A crop rich in nitrogen and fat. A crop 
than can be grown easily, quickly and with little or no extra 
cost over that of corn.’ He said he had obtained a yield of 10 
bushels ‘with less than half a stand.’ He accurately reviewed 
the nutritional value of soybeans compared to available 
supplements. In his own experience, he said his cattle and 
swine ‘fairly go wild’ over sojas either green or dry.
 “Illinois has been the leading state in soybean 
production for more than half a century. This is not just 
fortuitous. It refl ects the vision of agricultural leaders in 
the University on the eve of the twentieth century, and the 
continued support of the College of Agriculture’s and the 
University’s top administrators through the ‘teens,’ twenties, 
thirties, and into the modern era.
 “The second report from the Illinois experiment station 
on soybeans, Circular 69, was issued in April 1903. The 
modern word ‘soybean’ had come into use, replacing ‘soja 
bean.’ More signifi cantly, in 1903 the fi rst planting of 
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soybeans for production research was made at the Agronomy 
South Farm on the campus. Soybeans have been grown there 
every year since then. A half-century later, E.C.A. Runge 
and R.T. Odell were able to use the accumulated South Farm 
data for an intensive study of the effects of precipitation on 
soybean yields.
 “Plantings of soybeans were quickly started at many 
experiment fi elds, which were being established throughout 
the state in the early years of the century. Studies were 
initiated in three southern Illinois counties between 1906 and 
1908. In most cases, soybeans were planted with a variety 
of fertility treatments–manure, lime, rock phosphate, bone 
meal, potash, and crop residues–in the fi rst year of operation 
of new fi elds. The department had soybean tests on about 
40 of the experiment fi elds by the early twenties. Most of 
the old experiment fi elds have been discontinued. We now 
have fi ve major and six minor locations away from Urbana-
Champaign where soybeans have continued on all fi elds 
from the early days.
 “In the beginning soybeans were thought to be a 
southern crop, not well adapted in the northern states. C.V. 
Piper and W.J. Morse, in ‘The Soybean’ (1923), presented 
a map [p. 57] of adapted areas which relegated northern 
Illinois to the ‘poorly adapted’ category. However, by 1910 
we had soybean studies in experimental fi elds in Woodford, 
Mercer and Ogle counties in northern and northwestern 
Illinois. Results of these and other locations extended the 
area of soybean adaptability to include all of Illinois.
 “The fi rst 20 years of soybean agronomic research 
consisted of testing available varieties for adaptation, 
performance on various soils and fertility treatments, and 
studies of nodulation and nitrogen fi xation.
 “Experiment Station Bulletin 94 (1904) contained an 
excellent picture of a nodulated soybean root system and 
advised that ‘100 pounds of infected soil per acre will be 
suffi cient to produce thorough infection in the second year’ 
of soybean production. Infected soil was offered for sale by a 
farmer for about one dollar per 100 pounds.
 “Bulletin 179 (1915) reported studies on nitrogen 
distribution in nodules, roots, and tops of soybeans. Even 
then, it was seen that the nodules are not nitrogen storage 
organs, but rapidly export fi xed nitrogen to plant tops. Just 
how much of the success of soybeans is attributed to the 
early recognition of the importance of nitrogen fi xation is, of 
course, moot. But the lesson is one we cannot ignore as we 
embark on a program of soybean development in new areas.
 “Active selection of improved varieties from within old 
varieties produced Ilsoy variety in 1913, and Illini, which 
was selected in 1920 but not announced or released until 
after several years of tests. With the arrival of Dr. C.M. 
Woodworth at the University of Illinois in 1920, an active 
soybean genetics and breeding program got underway. Old 
projects based on selection were terminated and supplanted 
by new projects based on hybridization. Thus it is refreshing 

to read in the department’s report to the director for 1921-
22 that Project 402, ‘Selection for Oil and Protein,’ was 
terminated as no progress had been made. Instead, a new 
project ‘Breeding for High and Low Oil,’ was initiated. 
Inclusion of ‘low oil’ as an objective now seems prophetic as 
the demand for soybean meal has driven meal prices almost 
as high as–and sometimes momentarily higher than–the price 
of oil.
 “Dr. Woodworth completed the studies that resulted 
in Illini variety, and the variety was announced in Bulletin 
335 in 1929. A few years later he released a Chief variety, 
which was superior to and largely supplanted Mini. (These 
two varieties are of special interest to the narrator. They, 
along with another Illinois variety–Lincoln–were the tools 
in a phosphorus study, many years later, which showed 
that the varieties differed in their ability to cope with high 
phosphorus levels. Later, R. L. Bernard and the narrator 
found that Chief differed from Illini and Lincoln by a single 
gene for this trait.)
 “Dr. Woodworth was the fi rst soybean geneticist. In 
1932 he published a list of about 35 genes in soybeans and 
chromosome charts identifying three linkage groups. While 
some of his observations have been corrected in subsequent 
studies, it is notable that charting of chromosomes and 
identifi cation of linkage groups in soybeans remains even 
now at a primitive stage.
 “Soybean research and production in Illinois have 
always been for the market. Thus economic research began 
early. The fi rst cost-of-production studies (on corn and oats) 
were reported in 1896. The fi rst detailed production-cost 
work on soybeans was on soybean hay in Hancock county in 
western Illinois, about 1913. By 1923, when costs per bushel 
of soybeans were calculated, it cost $1.40 per bushel, or 
about $29 per acre to produce them in Champaign county. A 
statement in a 1924 publication of H.C.M. Case contained an 
important lesson. In comparing costs of soybeans with those 
of corn–the established crop–he found them very similar. 
The returns from soybeans would, therefore, at least have 
to approximate those from corn is the new crop were to be 
successful.
 “Soybeans have met this test in corn- and cotton-belt 
areas of the United States, with some help from government 
restraints on other crops. The continued validity of the 
lesson of Case has been verifi ed in the limited success of 
other introduced crops–for example, saffl ower, sunfl ower, 
and crambe. Saffl ower and sunfl ower have found success 
in the United States only in small areas where they offer 
an attractive option to farmers. Crambe remains a crop 
of doubtful future” (Continued). Address: Head, Dep. of 
Agronomy, Univ. of Illinois, Urbana-Champaign.

417. Howell, R.W. 1973. A history of soybean research at 
Illinois. In: Proceedings, INTSOY Steering Committee. 
Univ. of Illinois, Urbana-Champaign. ix + 74 p. See p. 1-8. 
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Also reprinted by Windish 1981. p. 111-118 (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: (Continued). “Studies of soybean pricing were 
started by L.J. Norton in the thirties as soybeans began to 
emerge as an important crop. T.A. Hieronymus has led this 
work since about 1950. The availability of transportation 
and storage facilities is essential and has been a subject of 
continuing study.
 “Farm management studies and services began in the 
College of Agriculture in 1924 and are now in their fi ftieth 
year. The Farm Business Farm Management (FBFM) service 
encompasses more than 6,800 farms including cooperators in 
every Illinois county. The FBFM provides a direct sampling 
of the types of farms that account for probably 80 percent of 
the state’s agricultural production.
 “With the increase in soybean production, it was 
inevitable that disease problems would arise. A pioneer 
worker in soybean diseases was Dr. Benjamin Koehler, who 
came to Illinois in 1924. Dr. Koehler, a skilled photographer, 
published classical pictures of plants infected with pod and 
stem blight, charcoal rot, bacterial blight, soybean mosaic 
virus, and mildew in a paper in Soybean Digest in November, 
1941. The paper was described in an editor’s note as ‘the fi rst 
major release on soybean diseases.’
 “By 1920, soybeans were important enough, or 
promising enough, for a soybean association to be formed. 
The National Soybean Growers’ Association was organized 
informally (without constitution, by-laws, or dues) 
September 3, 1920 at Soyland Farms, Camden, Indiana. The 
association was formalized December 1, 1925, when the 
name was changed to American Soybean Association and a 
constitution, by-laws, and dues were adopted.
 “From the beginning, the University of Illinois has been 
prominent in affairs of the American Soybean Association. 
The 1921 meeting was held at Urbana-Champaign and 
subsequent meetings were held here in 1930, 1937, 1944 
and 1956. The 1950 and 1967 meetings were in Springfi eld 
and Peoria, Ill. The 1937 meeting consisted almost entirely 
of reports by staff of the College of Agriculture of the 
University, and the U.S. Regional Soybean Laboratory, 
which had been established at Urbana-Champaign in 1936. 
This will be discussed in more detail later.
 “The American Soybean Association has now grown 
large and its interests are complex, so meetings are no 
longer held on campuses. But it continues to look to Illinois 
for leadership and resource people for its programs. For 
instance, Ralph Nave, U.S. Department of Agriculture 
engineer and a participant in this conference, is on the 
program for the 1973 national convention.
 “INTSOY will be concerned with developing soybeans 
to meet world needs for food and protein. It is, therefore, of 
special interest that work on food uses in the Department 
of Home Economics at Illinois was started in 1930. During 
the fi rst few years, a project under the direction of Dr. Sybil 

Woodruff produced a substantial number of reports and 
bulletins on food uses of soybeans. A paper, ‘Soybean Oil 
as Human Food,’ by Dr. Woodruff and Olive Zwerman, 
was published in the Journal of Home Economics in 1931. 
Several annual experiment station reports and miscellaneous 
releases gave recipes for use of soybeans and soybean 
products. The Department of Horticulture began work on 
vegetable-type soybeans in 1934. For several years they 
distributed packets of 100 seeds each for planting by home 
gardeners. In 1939 these seed packets were distributed to 
2,096 people. After the season, in response to a request that 
was included in the seed packet, 810 people receiving the 
seed commented on their experience with soybeans and their 
preferences for them.
 “During the thirties, work in home economics included 
the use of soybean oil in preparation of potato chips, 
doughnuts, desserts, mayonnaise, ice cream, and pie crusts. 
Comparison of the behavior and palatability of soybean 
oils with other available products was obtained from some 
commercial organizations that were using soybean oil. 
Studies of physical properties and of amounts absorbed 
in frying were made. Soybean meal and soy fl ours, from 
commercial sources and prepared in University laboratories, 
were used in making cookies, cakes, breads, soups, souffl es, 
puddings, and other dishes.
 “Of special interest is a group of studies of soybeans at 
the green vegetable stage. Green soybeans were incorporated 
into various recipes and palatability of numerous varieties 
was compared. The effect of maturity on palatability, 
chemical composition, and general acceptability was studied. 
Canning methods were examined and observations on the 
quality of canned soybeans were made. Dry mature soybeans 
were used in studies of cooking methods, comparison of 
palatability of numerous varieties, and comparison with 
other types of beans. Preparation of soybean pulp, soy milk, 
roasted soybeans, and other soybean products was studied. 
Other soybean products such as cheese, spreads, milk, 
soybeans in tomato sauce, and so on, also were developed. 
These studies, of course, characteristically included 
determinations of moisture, ash, lipids, crude fi ber, nitrogen-
reducing sugars, and other principal components.
 “The project on soybeans and soybean products as 
human food continued from 1930 through 1962 Through the 
years, successful ways of using green vegetable soybeans, 
dry mature beans, soy fl our, grits, and fl akes were found, 
and methods of preparing and using soy sprouts and soybean 
curd, and freezing and canning green soybeans were 
developed. A total of 466 varieties and selections of soybeans 
were used in a three-year investigation of food use at both 
the green vegetable and mature bean stages. Seventeen 
varieties were selected as having the greatest promise for 
food use. The ascorbic acid and thiamin contents of several 
varieties were investigated, and retention of ribofl avin in 
frozen and stored soybeans was determined.
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 “Information from the programs in the Department of 
Home Economics has been disseminated through published 
papers, talks, and current correspondence, both in the United 
States and internationally.
 “More recently, studies on food have been initiated 
in the Department of Food Science. Here methods of 
satisfactorily preparing soybeans to reduce or eliminate 
undesirable fl avors have been developed. Soy milk and 
other products which compare favorably in palatability and 
other acceptance attributes have been developed, tested, and 
demonstrated in a number of countries under Agency for 
International Development (AID) project sponsorship.
 “A major event in soybean history at Illinois was the 
passage by Congress of the Bankhead-Jones Act in 1935 and 
the establishment, under the authority of that act, in 1936 of 
the U.S. Regional Soybean Industrial Products Laboratory at 
the University of Illinois. From its inception, this laboratory 
was a cooperative effort of the state agricultural experiment 
stations and of the U.S. Department of Agriculture (USDA). 
Representative’s of the experiment stations in the North 
Central States and of the USDA met in Chicago in early 
1936 and decided to establish the soybean laboratory at the 
University of Illinois. The research program was to be set up 
by a collaborators’ committee consisting of the laboratory 
director and representatives of each of the agricultural 
experiment stations and USDA.
 “The immediate objectives of the soybean laboratory, 
as described by the fi rst director, Dr. O.E. May, at the 
American Soybean Association meeting in 1936, were 
(1) to determine variation in composition resulting from 
differences in varietal, soil, and climatic factors, and (2) 
to improve the present industrial uses and develop new 
industrial outlets for soybeans and soybean products. The 
eventual goal, according to Dr. May, was ‘that beans and 
conditions may be selected and established so that it will be 
feasible to deliberately plant and harvest beans for protein 
or oil, or the best combined yield of both, or even for a 
special type of protein or oil as industrial conditions seem 
to demand.’ Assembly of the germ plasm began in 1936 and 
has continued to provide a major resource for mankind. Dr. 
R.T. Milner, later to serve nearly 20 years as head of the 
Department of Food Technology, was director from 1937 to 
1941. T.H. Hopper was director in 1941 and 1942.
 “The utilization responsibilities of the soybean 
laboratory were transferred in 1942 to the Northern Regional 
Research Laboratory at Peoria. The crop-production 
responsibilities remained at the University and the name of 
the laboratory was changed to the U.S. Regional Soybean 
Laboratory. J.L. Cartter became director, serving until 
his retirement in 1965. R.L. Cooper has been in charge 
of the laboratory since 1967. The system of collaborators 
representing the experiment stations continues to the present 
time...” Address: Head, Dep. of Agronomy, Univ. of Illinois, 
Urbana-Champaign.

418. Wynstra, Robert J.; Kauffman, Harold E. 1973. 
INTSOY agenda: Expanding the use of soybeans (Brochure). 
Filed in the Univ. of Illinois Archives with: Proceedings, 
INTSOY Steering Committee. Univ. of Illinois, Urbana-
Champaign. ii + 20 p.
• Summary: Contents: Photo: African women pouring grain 
from one basket into another. Caption: “Even in countries 
where cereal grains are plentiful, soybeans can play an 
important role by improving the quality of the diet...” 
Fulfi lling the soybean’s promise. The unique versatility of 
soybeans. Spreading the benefi ts. Meeting the challenge: 
Dry extrusion cooking, catalyst for developing countries, 
combining extrusion cooking and oil expelling, soymilk 
and dairy analogs, immature green soybeans, home soyfood 
preparation (cereal-soy blends, tofu, roasted and fried 
soybeans [soynuts], tempeh, soymilk), The International 
Soybean Program (INTSOY).
 This brochure contains many interesting photos, each 
with a caption.
 Courtesy University of Illinois Archives. Address: 
Univ. of Illinois, Urbana-Champaign, Offi ce of International 
Agriculture, College of Agriculture.

419. Coomaraswamy, M.; Flint, F. Olga. 1973. The 
histochemical detection of soya “Novel Proteins” in 
comminuted meat products. Analyst (London) 98(1168):542-
45. July. [13 ref]
• Summary: New non-meat proteins, such as ingredients 
made from soya, must be able to be detected when mixed 
with meat in order to enforce government regulations 
governing meat and meat products. “Protein has received 
much attention during the last two decades and the protein 
needs and supplies of the world have been the subject of 
much discussion”–including by the Protein Advisory Group 
of the United Nations. Research on novel proteins has mainly 
focused on oil-seed proteins (including soya bean, ground 
nut, cottonseed and coconut proteins), leaf protein isolate, 
fi eld bean (Vicia faba L.) protein isolate and single cell 
proteins.
 In this investigation, a microscopical method for 
detecting “novel proteins” has been examined.
 This article contains two unnumbered glossy color pages 
of microscopic photos which show mixtures of meat and 
non-meat proteins. Staining enables the examiner to detect 
the two types of proteins much more easily. Address: Procter 
Dep. of Food and Leather Science, The Univ., Leeds 2, U.K. 
Coomaraswamy’s present address: Government Analyst’s 
Dep., Colombo 7, Sri Lanka (Ceylon).

420. Associated Press (Rome). 1973. Revolution in tastes: 
Imitation meats gain popularity. Journal Star (Peoria, 
Illinois). Aug. 23.
• Summary: A cartoon at the top of this article shows a man 
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and a woman standing next to a raised metal charcoal grill; 
smoke is rising from it. He says: “Shhh. You know it isn’t 
steak, and I know it isn’t steak, but the neighbors don’t know 
it isn’t steak.”
 The Food and Agriculture Organization (FAO) said 
yesterday that the high price of meat is spurring the 
development and production of “imitation meat products.” 
Imitation meat falls into two categories: meat extenders and 
meat substitutes. The statement came from an FAO report 
based on a conference on the world meat trade held recently 
at FAO’s headquarters in Rome. FAO statistics, which are 
still fragmentary, estimate that production of soy protein 
products in the USA has increased at about 18% a year for 
the past few years.

421. PAG Bulletin (Protein Advisory Group, WHO / FAO 
/ UNICEF). 1973. PAG statement (No. 22) on upgrading 
human nutrition through the improvement of food legumes. 
3(2):1-24. Summer. [106 ref]
• Summary: Identifi ed research defi ciencies in the most 
prevalent food legume crops and proposes desirable 
procedures for increasing yield and improving nutritional and 
food use qualities. “The PAG recommends urgent research 
attention to six major species of food legumes: dry peas, 
pigeon peas, cow peas, chick peas, broad beans, and peas; 
and the two leguminous oilseeds, peanuts and soybeans.”

422. Agbo, F.M.O. 1973. Soybean variety and nodulation 
studies in East Central State, Nigeria. In: International Inst. 
of Tropical Agriculture. Proceedings of the First IITA Grain 
Legume Improvement Workshop. 325 p. See p. 205-10. Held 
29 Oct.–2 Nov. 1973 at Ibadan, Nigeria. [7 ref]
• Summary: “Improved legume production and increased 
utilization would reduce the dearth of protein supply 
in the average Nigerian diet. Soybean is becoming an 
increasingly important protein and oil source in Nigeria. 
Soybean is grown mainly in the Benue Plateau State, 
primarily for export... Investigations conducted at the 
Agricultural Research Station, Umudike, have indicated 
that soybean could be grown successfully in parts of the 
Eastern States–Ogoja, Obubra, Adani, Bende.” Address: 
Federal Agricultural Research & Training Station, Umudike, 
Umuahia–Ibeku, Nigeria.

423. Camacho, Luis H. 1973. Yield performance of soybean 
cultivars in tropical environments. In: International Inst. of 
Tropical Agriculture. Proceedings of the First IITA Grain 
Legume Improvement Workshop. See p. 26-35. Held 29 
Oct.–2 Nov. 1973 at Ibadan, Nigeria. [3 ref]
• Summary: “Soybean variety testing and breeding research 
is being conducted in several regions of the tropical world. 
The short-day photoperiod of the tropics affects both the 
vegetative and reproductive growth of the soybean plant. 
Although all varieties reach maturity, plant height and life 

cycle is considerably reduced. In spite of the effect of day 
length, some cultivars show excellent adaptation to tropical 
environments.
 “Data shown in this report includes information on 
variety testing obtained by the Grain Legume Improvement 
Program of IITA, and results of similar experiments 
conducted by ICA in Colombia, S.A. from 1970 to 1972.” 
Address: Colombian Inst. of Agriculture, Palmira, Colombia.

424. Hartwig, E.E. 1973. Report of soybean improvement 
research (Abstract). In: International Inst. of Tropical 
Agriculture. Proceedings of the First IITA Grain Legume 
Improvement Workshop. See p. 36. Held 29 Oct.–2 Nov. 
1973 at Ibadan, Nigeria.
• Summary: “Breeding research at this station is directed 
toward developing highly productive varieties adapted to 
the southern U.S. This includes an area of approximately 
between 30º and 38ºN latitude. Considerable attention has 
been given to identifying factors which limit production, 
fi nding sources of resistance, and incorporating these 
factors into productive varieties. Factors to which attention 
has been given are resistance to shattering; the diseases 
bacterial pustule, wildfi re, target spot, frogeye leaf spot, and 
phytophthora rot; root-knot, cyst, and reniform nematodes; 
soybean mosaic virus; and leaf-feeding insects. Highly 
productive types have also been developed which produce 
seed considerably higher in protein than varieties presently 
grown.
 “A germplasm is maintained which is surveyed 
whenever a new production problem arises.” Address: 
Soybean Production Research Center, ARS/USDA, 
Stoneville, Mississippi.

425. Huxley, P.A.; Summerfi eld, R.J. 1973. Some effects of 
climatic factors and nitrogen nutrition on fl owering and plant 
yield in soya and cowpea. In: International Inst. of Tropical 
Agriculture. Proceedings of the First IITA Grain Legume 
Improvement Workshop. See p. 115-21. Held 29 Oct.–2 Nov. 
1973 at Ibadan, Nigeria. [11 ref]
• Summary: “This paper gives a general account of selected 
aspects of a program commenced in 1971, to study the 
physiology of some tropical grain legumes. The research 
is sponsored by the Overseas Development Administration 
of the British Foreign and Commonwealth Offi ce and 
it is run co-operatively with IITA [International Inst. of 
Tropical Agriculture]. The investigations commenced with 
experiments on soybean but, for the last 2 years, work has 
concentrated on the cowpea.” Address: Reading Univ., 
Reading, Berkshire, England.

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

427. MacKenzie, D.R.; Shanmugasundaram, S. 1973. 
The AVRDC grain legume improvement programs. In: 
International Inst. of Tropical Agriculture. 1973. Proceedings 
of the First IITA Grain Legume Improvement Workshop. 325 
p. See p. 102-04.
• Summary: Includes a discussion of the soybean 
improvement program at AVRDC. “Genetic diversity for a 
soybean improvement program has been one of our primary 
concerns. In the eight months that this program has been 
established we have assembled more than 2500 soybean 
accessions. We are now searching for the genetic traits that 
we feel will be necessary for improved soybean varieties for 
tropical Asia...
 “Commercial plantings of soybeans on Taiwan 
consistently yield around 2 tons per hectare. Yields of up 
to 4 tons per hectare have been obtained with a present 
day popular variety in Taiwan when grown at triple the 
commercial plant density...
 “When considering the average yield levels of most 
Asian countries (i.e. less than one ton per hectare) and the 
demonstrated yield potential of the crop in the temperate 
region (i.e. up to fi ve tons per hectare) it is apparent to us 
that this crop deserves the emphasis which AVRDC has 
committed to soybean improvement.”
 Also mentions: Adzuki bean (Phaseolus angularis, 
Wight).
 Note: This is the earliest document seen (June 2014) 
concerning the work of AVRDC with soybeans. Address: 
The Asian Vegetable Research and Development Center, 
Shanhua, Tainan, Taiwan.

428. Odell, A.D. 1973. Texturization: Vegetable proteins. 
PAG Bulletin (Protein Advisory Group, WHO / FAO / 
UNICEF) 3(3):19-21. Fall. [2 ref]
• Summary: Approximately 20 major fi rms in the USA alone 
are now engaged in the manufacture of textured vegetable 
protein products. Most of the products are made using 
extrusion or expansion technology. Address: Industrial Grain 
Products Ltd., Montreal, Canada.

429. SoyaScan Notes. 1973. Chronology of soybeans, 
soyfoods and natural foods in the United States 1973 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: 1973. The Asian Vegetable Research and 
Development Center (AVRDC), an international agricultural 

research center in Taiwan, starts soybean research. It does 
early work in introducing soybeans to the tropics and semi-
tropics.
 1973. Nelson, Steinberg, and Wei at the University of 
Illinois develop the pre-blanch wet-grind method of making 
a suspended soymilk–without removing the okara and 
by using an homogenizer to pulverize the okara into tiny 
particles.
 1973 March. Beef-soy blends, containing 25% hydrated 
textured soy fl our and 75% ground beef, introduced to U.S. 
supermarket chains in response to skyrocketing hamburger 
prices. This opens a second large new market for such 
products, following the school lunch market. Early brands 
include Burger Pro, Plus Burger, and Pro/Teen. Advertising 
stresses lower cost than all-beef products and less shrinkage 
in cooking. By Sept. 1973 they had captured 29% of the 
ground beef market. At that time beef prices tumbled and by 
Nov. 1975 the market share of the blends had fallen to only 
10%.
 1973, April-July. INTSOY (International Soybean 
Program) established at the University of Illinois, with 
funding from USAID, to do applied research on soybean 
production, varietal development, and utilization in tropical 
and subtropical environments and low-income countries. The 
International Soybean Variety Experiment (ISVEX) begins 
and by 1980 is being conducted in 110 countries.
 1973 June. U.S. imposes a soybean export embargo, 
fearing that the drought-induced short supply will drive 
up domestic meat and poultry prices. Soybean prices soon 
explode into a new world of double digits, temporarily 
hitting $12 a bushel.
 1973 June. Kikkoman opens the largest shoyu plant 
in the Western world at Walworth, Wisconsin, and starts 
production. Capacity is 10,000 kiloliters (2.6 million gallons) 
a year.
 1973 Sept. The USDA removes all regulations for 
exporting agricultural products, thus lifting the June 
soybean embargo. But permanent damage has been done 
that undercuts confi dence in the USA as a reliable soybean 
supplier and trading partner and stimulates numerous foreign 
countries (including Brazil and France) to expand their 
soybean production.
 1973 Oct. Arab oil-producing nations (OPEC) abruptly 
increase petroleum prices fourfold, regulate the production of 
petroleum, and impose a total ban on oil exports to the U.S. 
after the outbreak of the Arab-Israeli war. The fi rst oil shock 
results. Gasoline prices skyrocket. The ban is lifted on 18 
March 1974.
 1973 Nov. The fi rst World Soy Protein Conference held 
in Munich, Germany, attended by over 1,100 delegates from 
45 countries, and sponsored by the U.S. Foreign Agricultural 
Service and the American Soybean Association.
 1973. Pro-Nuts, the fi rst dry-roasted soynuts in the 
Western world, launched by Edible Soy products in Hudson, 
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Iowa.
 1973. Energy and Protein Requirements published by 
the Joint FAO/WHO Ad Hoc Expert Committee. It reduces 
protein requirements for adults by 20%. The National 
Academy of Sciences in the USA follows suit by lowering its 
RDA for protein by 25%. These two events essentially defi ne 
away the “protein crisis,” and mark a crucial turning point 
in the ongoing “protein versus calories” debate. Insuffi cient 
food energy comes to be viewed as the main nutritional 
problem in poor countries. If a person has suffi cient calories 
(i.e. suffi cient food), it is argued, protein intake is also likely 
to be adequate.
 1973. Oregon enacts America’s fi rst organic food 
labeling law. A boost to organically grown crops.
 1973. The era of biotechnology begins when Stanley 
Cohen of Stanford University and Herbert Boyer of the 
University of California at San Francisco successfully 
recombine ends of bacterial DNA after splicing a foreign 
gene in between. They call their handiwork “recombinant 
DNA,” but the press preferred to call it “genetic 
engineering.”

430. FAO/WHO. 1973. Energy and protein requirements; 
Report of a joint FAO/WHO ad hoc committee. WHO 
Technical Report Series No. 522. (Geneva). *
• Summary: The earliest known report to lower protein 
recommendations. Led to a big debate.

431. IRAT–Cameroun Ouest (Dschang). 1973. Compte rendu 
d’essai comparatif soja. Compte rendu d’essai comportement 
soja [Report of soybean variety trials. Report of soybean 
agronomic trials]. In: Rapport analytique, 1972, vol. I, 
Dschang-Bambui [Analytical report, 1972]. Yaoundé: IRAT-
Cameroun. See p. 8-13. [Fre]*
Address: Cameroon.

432. IRAT–Cameroun. 1973. Le soja [The soybean]. In: 
Rapport d’synthèse en République Unie du Cameroun pour 
1972. Yaoundé: IRAT-Cameroun. [Fre]*
Address: Cameroon.

433. IRAT–Côte d’Ivoire. 1973. Desherbage chimique du 
soja [Using herbicides on soybeans]. In: Rapport d’synthèse 
1972: Bouake IRA–Côte d’Ivoire. [Fre]*
• Summary: Note: Bouaké (or Bwake) is the second-largest 
city in Ivory Coast. Address: Côte-d’Ivoire.

434. Encyclopedia Britannica: International Institute 
of Agriculture. 1973. Chicago, London, Toronto...: 
Encyclopaedia Britannica, Inc. See vol. 12, p. 419. [1 ref]
• Summary: “International Institute of Agriculture, a 
clearinghouse of world agricultural information in the 
international sphere whose functions included the collection, 
analysis, and publication of facts about crop and livestock 

production, trade, prices, and related subjects ‘for the 
protection of the common interests of the farmers’ of all 
nations. The institute was founded in Rome in May 1905. It 
was disbanded and its activities were transferred in 1946 to 
the Food and Agriculture Organization (FAO) of the United 
Nations, which had superseded it.
 “The idea of the institute was proposed by David 
Lubin, a merchant of Sacramento, California. King Victor 
Emmanuel III of Italy called the fi rst conference at Rome 
in 1905. The convention treaty establishing the institute 
was later ratifi ed by the governments of 77 nations. The 
convention provided for a staff of experts to be directed 
by a permanent committee consisting of one delegate of 
each country. The institute was fi nanced by contributions of 
the member nations according to the class of membership 
chosen.
 “The technical staff eventually grew to about 100 men 
and women of more than 30 nationalities. They assembled 
one of the largest agricultural libraries in the world, housed 
in the building donated to the institute by the king of Italy; 
later a special library building was erected, aided by a grant 
of funds by the International Education Board.
 “The institute published several series of journals, 
monographs, yearbooks, and special reports in both 
French and English. The fi rst attempt to make a worldwide 
agricultural census was begun for the years 1930 and 1940. 
Much of the work of the staff was done in connection 
with the biennial general assemblies held at Rome as well 
as hundreds of special meetings throughout Europe. The 
institute collaborated with the League of Nations, with the 
International Labour Organisation, and with the economic 
conferences of 1927, 1933, and 1939, and also participated 
in the organization of world congresses on forestry, wheat, 
poultry, and dairying.
 “During World War II the international character of the 
institute was recognized by the belligerents and its work 
continued on a reduced scale. When the FAO was started in 
1943, the member nations of the institute decided to dissolve 
it and turn its archives and staff over to the new organization. 
The staff was either retired or employed by the FAO, and the 
work of the institute terminated on July 31, 1946. The library 
of the institute, designated as the David Lubin Memorial 
Library, was transferred to the FAO headquarters building in 
Rome, which had been provided by the Italian government.”

435. FAO. 1973. Energy and protein requirements: Report of 
a joint FAO/WHO ad hoc expert committee. FAO Nutrition 
Meeting Report Series No. 52. 118 p. [166 ref]
• Summary: The committee met in Rome from 22 March to 
2 April 1971.
 This is the earliest document seen (Jan. 2021) that 
recommends lowering protein recommendations. It led to a 
big debate.
 1. Introduction.
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 2. Basic concepts: 2.1 General considerations. 2.2 
Defi nitions.
 3. Glossary of terms and units: 3.1 Energy requirement. 
3.2 Safe level of protein intake. 3.3 Reference man and 
reference woman. 3.4 Sample children and adolescents. 
3.5 Units of energy. 3.6 Energy value of foods. 3.7 Crude 
protein. 3.8 Net protein utilization. 3.9 Relative nitrogen 
utilization. 3.10 Protein effi ciency ratio.
 4. Background: 4.1 Historical. 4.2 Energy protein 
interrelationships. 4.3 The share of nutrients in the energy 
supply.
 5. Energy: 5.1 Physical activity. 5.2 Body size and 
body composition. 5.3 Climate. 5.4 Energy requirements 
of reference adults. 5.5 Energy requirements of infants, 
children, and adolescents. 5 6 Energy requirements during 
pregnancy and lactation. 5.7 Relative energy requirements 
for maintenance, growth, and activity. 5.8 Food energy in 
relation to other nutrients.
 6. Protein: 6.1 Nitrogen requirements–methods of 
estimation. 6.2 Amino acid requirements and amino acid 
patterns. 6.3 Evaluation of dietary protein quality. 6.4 Factors 
infl uencing protein requirements. 6.5 The safe level of intake 
of egg or milk protein. 6.6 Adjustments for the quality of 
protein in the diet.
 7. Practical applications: 7.1 Interpretation of energy and 
protein requirements. 7.2 Estimation of energy requirements 
at the national or population. level. 7.3 Estimation of protein 
needs at the national or population level. 7.4 Identifi cation 
of needs. 7.5 Long-term planning for energy and protein 
supplies.
 8 Future research: 8.1 Need for fi eld data. 8.2 Ethical 
considerations. 8.3 Gross energy supplies for the community. 
8.4 Prediction of energy requirements. 8.5 Gross protein 
supplies for the community. 8.6 Prediction of nitrogen 
and amino acid requirements. 8.7 Signifi cance of diets in 
pregnancy, lactation, and perinatal feeding. 8.8 Protein-
energy interactions. 8.9 Nutrition, infection, and parasitism.
 Annex 1. Percentiles for weight and height of males and 
females aged 0-18 years.
 Annex 2. Calculation of the energy values of foods or 
food groups by the Atwater system.
 Annex 3. Conversion of nitrogen to protein.
 Annex 4. Standard basal metabolic rates of individuals 
of both sexes.
 Annex 5. Some values of energy expenditure in 
everyday activities. Address: FAO, Rome, Italy.

436. Food and Agricultural Organization of the United 
Nations. 1973. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 27:130.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Bolivia: Harvested 
1,000 ha in 1971 and 1972, and 2,000* ha in 1973.

 Guyana: Harvested 1,000 ha in 1971*, 1972*, and 
1973F. Mal W Malays [Malaysia and West Malaysia]: 
Achieved yields of 1,417 kg/ha in 1961-65, 1,607 kg/ha in 
1971, and 1,500 kg/ha in 1972.
 Spain: Harvested 2,000 ha in 1971 and 1972, and 13,000 
ha in 1973.
 British Solomons [British Solomon Islands 
Protectorate]: Achieved yields of 1,000 kg/ha in 1961-65, 
1971, 1972, and 1973.

437. IITA Grain Legume Improvement Program, Report 
(Ibadan, Nigeria). 1973. Soybean breeding. p. 19-24.
• Summary: “IITA’s soybean breeding program started in 
1970 and was characterized by plant introduction. Part of the 
world collection was evaluated to select suitable genotypes 
and regional uniform trials were conducted to identify 
cultivars adapted to the lowland humid tropics. While 
regional trials continue, emphasis has shifted to selection 
of off-types in older cultivars (mutants or recombinations 
after outcrossing) and introduced segregating material. In 
addition, a cross breeding program is under way to produce 
genotypes with desirable agronomic characters.
 “Soybean-breeding materials are advanced at the rate 
of three generations within a 12-month span. First season 
planting starts in April. Following the second season a third 
generation is produced with irrigation in the dry season. 
These plantings are made in December and are harvested in 
March.
 “Cultivar Testing: Kent, because of relatively high yield 
and early maturity, has served as a standard of comparison 
and a base on which improved characters can be added. Yield 
levels of half of the cultivars in the uniform trials (Table 8) 
exceeded Kent, with Bossier, Improved Pelican and CES 
486 showing 15% better yield overall. Yield was lower in 
the second than in the fi rst season 1973 at IITA, probably 
because of the shorter growing season. Days to maturity 
and plant height correlated positively with yield in the two 
seasons at IITA (Table 9). Days to fi rst fl ower showed little 
variation, but photoperiods of the two seasons (April versus 
September) were also quite similar. Bossier and CNS showed 
good resistance to bacterial pustule (Xanthomonas phaseoli 
var. sojense), with Bossier also quite resistant to shattering.
 “From the standpoint of yield and shattering and 
bacterial pustule resistance, Bossier is currently the most 
suitable soybean cultivar for the humid lowlands of West 
Africa.
 “To test whether the lower yield of the second season 
was infl uenced by lack of moisture at the end of the season, 
two of four replications of the uniform trial received 
supplemental irrigation. The irrigation extended the growth 
duration, compared to the non-irrigated replications, by 
as much as eight days (Fig. 6). Yield responses of the best 
cultivars fell into three categories: (a) early cultivars such 
as Chippewa and IGm 280–3, had almost equivalent yields 
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between irrigated and non-irrigated treatments, (b) cultivars 
intermediate in maturity including Bossier 1Gm 393(S) 
and CES 407 had high yields under irrigation but were 
reduced slightly without irrigation and (c) cultivars with 
high moisture response, CES 486 and Jupiter, are capable of 
maximal yields only if the water supply is adequate for 100 
days or more.
 “Line Testing: Yield tests of lines selected from single 
plants from uniform trial cultivars and from 100 segregating 
lines were continued in 1973, after preliminary screening. 
Three advanced trials with 16 entries replicated four times, 
and...” Address: International Inst. of Tropical Agriculture, 
Ibadan, Nigeria.

438. IRAT–Cameroun. 1973. Grand-Comore, Anjouan: 
Amélioration variétale du soja [Great Comoro and Anjouan: 
Soybean varietal improvement]. IRAT-Comores Rapport 
Annuel (Moroni) 51 p. For the year 1972. See p. 12 and 28. 
[Fre]
• Summary: Page 12 states that at Great Comoro island three 
soybean varieties (Nanisana, Maxloxi, and 11 H 55) were 
set aside from among the 63 varieties of the 1972 collection, 
since they gave good results and yields last year (1971-72). 
However in a varietal trial this year at Bandasamlini, these 
varieties fell short of the yields hoped for. The yields for 
1971-72, and for 1972-73 are shown for each variety in 
kg/ha: 11 H 55, 1,566 and 702; Nanisana 1,900 and 712; 
Maxloxi 1,666 and 841. The excessive rainfall in 1972-73 
at the test site made this a bad season for legumes, and it 
particularly infl uenced their germination, yields, and seed 
size.
 Page 28 notes that at Anjouan, four soybean varieties 
were chosen from the 1971-72 collection at planted 
at M’Rémani (altitude 800 meters) on terraces. The 
heterogeneity of the soil and the low level of soil fertility 
strongly infl uenced the yields: Biloxi VIII 1,902 kg/ha, 
Nanisana 951 kg/ha, Palmetto 942 kg/ha, and 11-H55-F4-126 
660 kg/ha. Address: Comoro Islands.

439. Miller, Harry W., Jr. 1973. Observations from forty 
years of soy protein processing and engineering. Cedar Falls, 
Iowa: Soypro International, Inc. 8 p. Undated. Unpublished 
manuscript.
• Summary: “It was a late summer morning 1922 in the State 
of Maryland that my father announced at the breakfast table 
that I would accompany him on a short trip to Frederick, 
Maryland to look at a stone burr mill he wished to purchase 
for some soy milk experiments he wanted to conduct.
 “Protein had always been a high priority topic in 
our house as Dr. John Harvey Kellogg had made a deep 
impression on my father (Dr. Harry W. Miller, Sr.) during his 
student medical days at Battle Creek, Michigan.
 “On the way to Frederick my father explained to me 
that the mill he wished to purchase was to be used to prepare 

soybeans so that a white milky fl uid of suspensible protein 
could be extracted from the beans. Little did I realize that I 
was to be introduced to a research fi eld that would dominate 
my work and studies the rest of my life.
 “Having purchased the mill the next step was to 
fi nd a proper location to conduct the experiment. One of 
Maryland’s larger dairy farms was chosen for this, and after 
transporting the mill to the farm, it was bolted to heavy 
timbers and one of the dairy’s tractors was used to turn the 
pulley on the mill.
 “To a boy of ten it was more interesting than spectacular 
to see a white milky liquid run down out of the mill instead 
of seeing the milk being drawn from the udder of a cow. 
However, this experiment made a lasting impression on a ten 
year old who was always experimenting and constructing 
contraptions of his own.
 “No, the liquid from that mill did not replace the milk 
produced on the farm. However, at the present rate of 
population increase, and ever-increasing shortages of grazing 
area to produce milk, we may in the future be looking to 
the use of this mill and its complementary equipment to 
supplement the animal products in lands of large dairy 
production.
 “Shortly after my introduction to the fi rst experiments on 
that dairy farm, I traveled to the land of the soybeans. This 
country was to become my home and source of information 
as my parents had accepted a call to mission service in 
China.
 “Having been raised a strict vegetarian, the foods made 
from vegetables and grain sources were always a challenge 
to my curiosity.
 “Roaming the streets of Shanghai every portable food 
caterer, street sidewalk restaurant, as well as the more 
sophisticated Buddhist (vegetarian) restaurant held a new 
horizon of future products made from the soybean.
 “It was indelibly inscribed on my young mind that each 
procedure in each shop had a very defi nite and end-resulting 
purpose behind it.
 “The fi rst visit I made to a shop which produced these 
foods, the owner would address me. ‘What is your honorable 
name,’ and my answer would be, ‘my humble name is “Show 
Me,’” translated small rice.
 “My childish curiosity either amused the shop keepers 
or my youth intrigued them. Regardless, I was soon known 
as ‘small rice.’ in all these shops and home processing 
establishments and was allowed to roam at will and have my 
questions answered frankly–so much so, that I was able to 
get answers and ingredient names that my elders were unable 
to secure.
 “Basically, the fi rst step in extracting protein was to 
hydrate the bean. I found that each shop had some variation 
in soaking the bean. Hot water was used in one place and 
cold in another. Some added chemicals to the soaking water 
and others varied by prewashing the bean before soaking 
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while others washed the beans after soaking.
 “Although I knew that all their variations were vital to 
the end product, it was to be several years before I would be 
using these various steps to achieve end results.
 “During my earliest experience with processing, I 
learned that enzyme action is defi nitely affected by these 
variations in procedure.
 “The Orientals extract soy protein to produce soy 
curd, in its various forms, and soy skin or fi lm membrane. 
Note: This is the earliest English-language document seen 
(Oct. 2012) that uses the term “soy skin” or the term “fi lm 
membrane” to refer to yuba.
 “Soy curd is produced by coagulating the extracted, 
liquid-suspended protein. After being pressed from the 
granular residue [okara] of the bean, a liquid white protein 
suspension is left. Each shop had a different heat to bring the 
liquid to before adding the coagulatory chemical.
 “Each producer had a different product for the customer. 
One would have a large cake of rather coarse curd. This they 
cut into blocks according to the purchaser’s need. The buyer 
taking it would fl avor and prepare it as he desired.
 “Another shop would produce a fi rmer curd which was 
pressed into small cakes; some were fl avored with sesame 
oil; some peanut oil in which they were deep fried; and 
others were boiled in soy sauce and sold in this form to the 
customers.
 “They also had what I called the yogurt shop. This was 
a very exacting procedure of heat control and quantity of 
coagulant to produce a yogurt-like curd which was chilled in 
bowls and served with rice malt poured on top to fl avor it.
 “There was one shop that pressed a fi ne curd till it was 
rather dry. These cakes were cut into square pieces about 
3/4 of an inch square, were stacked on bamboo mat trays 
and placed in a culture-inoculated, heat-controlled room for 
three days. After this period the mold-covered squares were 
put loosely in glass jars in a hot pickling juice with ginger, 
ground red peppers, rice wine, brown sugar, and salt, and 
were sealed so the sauce would preserve the curd and fl avor 
it [to make fermented tofu]. This product is sent all over the 
world to delight the palates of the Orientals.
 “Perhaps the most interesting to me was the fi lm protein 
[yuba] produced by heating the liquid extract to a defi nite 
regulated temperature and allowing a fi lm to form on the top 
of it. This is picked up with a long chopstick and hung on a 
wire line to dry.
 “Here again, liquid fl avored fi lms were produced by 
temperature changes. One way of changing the thickness of 
the fi lm was to allow the liquid to evaporate so that the last 
fi lms to be produced from a pot of liquid would be thicker 
than the fi rst. Also, the fuel used would change the fl avor of 
the fi lm as the smoke from coal, charcoal rice straw and wet 
saw dust, or bamboo splints each had a defi nite taste.
 “Not being satisfi ed with seeing these products made, I 
was determined to see how they were used; so ‘Small Rice’ 

would go to the kitchen of the Buddhist Restaurant long 
before dawn to watch the cooks soak these fi lms in various 
sauces, some to be rolled tightly into bologna-like rolls and 
broiled for hours in a soy sauce, ginger, and anise fl avored 
juice. This roll, when sliced, had a beef-jerky like fl avor. 
Another was to lay the fi lms one after another on top of each 
other to be sprinkled (each one) with rice wine, sesame oil 
and monosodium glutamate. These fi lms were folded into a 
half moon shape, placed in bamboo trays and steamed for 
several hours. They were then placed on a screen to dry the 
surface moisture, then fried in deep sesame oil or peanut oil 
whichever fl avor was desired.
 “When these foods with various seasonings were served 
you would have anything from fi sh to turkey or duck.
 “It was the eating of these Buddhist meats that gave me 
the courage in later life to learn to eat animal tissue, as I had 
been raised a strict vegetarian.
 “Had I not learned to eat and taste these various animal 
products, I am afraid I would be like the offi cial in India: 
when describing to him how we could make meat analogs 
from soy milk residue he asked, ‘Well, what does chicken 
taste like?’
 “This early experience in China was a challenge to make 
extensive study into each country’s dietary and food fl avor 
habits before designing a product for them.
 “In the early 1930’s with the encouragement of W.J. 
Morse and La Clara Reed of the U.S. Department of 
Agriculture, my father and I, using equipment supplied 
jointly by the Department and ourselves, produced a spray-
dried soy milk formula which was granted a patent by 
the U.S. Patent Offi ce, and which the American Medical 
Association accorded its own highly valued seal of 
acceptance for an infant formula.
 “The fi rst commercial plant was installed in Shanghai, 
China, during 1936 and 1937. Although we were using 
soy milk for feeding babies and institutional employees, 
due to the high price of pasteurized cow’s milk there was a 
challenge to install a soy dairy to produce a vegetable milk at 
a low price.”
 Note 1. This is the earliest document seen (Aug. 
2013) that uses the term “soy dairy” to refer to a facility 
which makes soymilk and related products from soybeans. 
Continued. Address: Cedar Falls, Iowa.

440. Miller, Harry W., Jr. 1973. Observations from forty 
years of soy protein processing and engineering (Continued–
Document part II). Cedar Falls, Iowa: Soypro International, 
Inc. 8 p. Undated. Unpublished manuscript.
• Summary: (Continued): “Flavor was no problem as 
the public enjoyed the bean-like cereal fl avor of soy. We 
calculated that, if we could produce a product of high 
keeping quality and automate the production, we could 
produce and sell soy milk for $0.20 a quart in comparison 
to cow’s milk at $1.00 per quart. To do this we used wide 
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mouth bottles with a metal crown cap. By sterilizing 
these bottles in a pressure retort, we had a milk that kept 
indefi nitely without refrigeration. This allowed us to divide 
the city into four quarters, and by delivering a week’s supply 
at a time we were able to provide house delivery with one 
fourth the equipment and personnel of our competitors. 
We had many customers living in other cities that bought a 
month’s supply at a time and carried the empty bottles back 
to us.
 “During our fi rst month of operation, the cost was $1.10 
per bottle. The second month was $0.40 per bottle, the third 
month $0.19 per bottle and the fourth month $0.12 per 
bottle, which allowed a reasonable profi t. We were unable to 
proceed further as the Japanese blew up the plant on August 
7, 1937.
 “Realizing the nutritive value of soy and its possibilities, 
and no longer being able to continue in the Far East, we 
established the ‘International Nutrition Laboratory’ in Mt. 
Vernon, Ohio.
 “At fi rst our endeavor was to perfect manufacturing 
equipment so we could return to the Orient and develop 
foods for low-income population. As a result, we worked 
with soy fl our manufacturers and oil meal developers. 
Although many experiments were conducted in testing 
baking and roasting the bean, we learned very early that 
moist heat was best for developing high assimilability of this 
rich protein source.
 “I believe I built some 21 different types of moist heat 
processors from pressure steam cookers to blowing line 
steam jets through liquid falls of the extracted protein. One 
day my father remarked, ‘Son, you have more equipment out 
on the scrap pile than you have in the plant.’
 “As World War II progressed, we found ourselves 
producing high protein products for feeding of people that 
had been undernourished due to the enemies’ confi scation of 
food materials. However, as the war drew to a close, we saw 
a need for a change of income source. So, with the assistance 
of Dr. Baxter of Ohio State University, Soylac was brought 
on the market. Although we had to overcome diarrhea and 
other feeding problems, it was found that, with proper moist 
heat treatment and a proper balance of various carbohydrates 
and vegetable oil, we produced an infant milk that was 
readily accepted by the pediatricians.
 “As we had a greater amount of soy protein fi ber [okara] 
than extracted protein, we at fi rst dried this and sold it for 
livestock feed.
 “It was felt that meat analogs could not be produced 
from this protein casein residue. Again special equipment 
had to be made to handle and process this product so that 
palatability and high food value would result. With specially 
designed heat processes and modifi ed meat manufacturing 
equipment, bolognas and beef-like cutlets were produced at 
fi rst with the addition of wheat protein [gluten], later with 
soy spun protein fi bers. As discussed in the latter part of this 

dissertation, we were also able to produce very satisfactory 
meatlike products entirely from the residue.
 “In the late summer of 1960, I received a call from my 
father inviting me to a luncheon conference. Here I met 
Ronald Hill of UNICEF.
 “After being introduced I was informed that UNICEF 
intended to install an infant formula plant in Indonesia under 
the direction of Dr. S.S. De of F.A.O.
 “We were invited to be designers of the plant and I was 
to supervise the installation and training of the personnel to 
operate the installation.
 “I was most fortunate to be assisted in the project by Dr. 
E.L. Rowe, a graduate Ph.D. from the University of Southern 
California. With his help at the Institute of Nutrition of 
Indonesia, and the assistance of the College of Medicine 
of the University of Indonesia we were able to determine 
the causes of diarrhea in infant feeding and correct it in our 
formula and processing methods.
 “As in every country the natives of that locale must 
have a product that suits their individual organic reaction to 
nutrition in-take.
 “It has not been possible to produce a product acceptable 
in all countries and cultures. Thus it has been necessary to 
adapt both production methods and formula to each area 
individually. In Indonesia we had a very delicate pH balance 
to maintain, and moisture quantities had to be regulated so 
the infant obtained a nutritious substance that its body could 
absorb without ill effects.
 “Shortly after my return to the United States and 
during a periodic visit of my father, Dr. Perry Webber 
called upon us to assist Madison Foods to develop their soy 
products for greater market acceptance. They had some very 
commendable meat analogs using the combination of both 
soy and wheat derivatives. However, they wished to explore 
in the infant formula fi eld which was creating a sizable 
market. Infasoy was originated at this time and a process 
was developed to increase the normal extracted quantity 
of protein from the traditional extraction method. This was 
done by the use of mechanical equipment and formulations. 
It was here, with a great quantity of wheat fi ber in use, that 
we derived a method of using the soy residues [okara] to 
manufacture meat loaves, sausages, wieners, and bolognas 
entirely of soy except for seasoning materials and added fats. 
This greatly increased the nutritional value as well as the 
income derived from the sale of these products.
 “As we were perfecting and developing equipment and 
products at Madison, a call came from Brazil for assistance 
in developing a soy and cow milk formula.
 “As the Brazilian government felt that some animal 
product should be incorporated in this kind of formulation, 
processing experiments were carried out. As a result much 
was discovered in fl avor control. It had long been determined 
that you could not mask the fl avor of the soybeans. It was 
entirely a matter of using some of the fl avors in the bean and 
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eliminating the objectionable ones.
 “While still at Madison I had a call to install a traditional 
soy milk plant in the Far East. Our technologies had 
progressed to the point that we had diffi culty at fi rst to retain 
suffi cient soy fl avor to satisfy the palate of the local clients. 
However, this was accomplished to the satisfaction of the 
customers.
 “The last three years have been used in developing 
sophisticated analogous types of meat and milk. This has 
been accomplished in the laboratory and we feel will soon 
be available for countries now pressed with shortage of milk. 
Should milk fall short in dairy farming countries, we know 
we can supplement this shortage with a vegetable source as 
acceptable as the product in shortage.
 “In summary let me review:
 “1. We are facing shortages in milk, which is produced 
with a ratio of 8 lbs. of feed to produce one gallon. We can 
produce a gallon of vegetable milk with a total of l lb. of fat, 
carbohydrate, and beans.
 “2. A breakthrough in fl avor control has been achieved, 
which eliminates the former taste objections.
 “3. Breakthroughs have also been made in using the 
soy milk by-products for low cost meat analogues which are 
highly acceptable and nutritious.
 “We have approached the time that the soybean protein 
will not only relieve food shortages but will also satisfy the 
most sophisticated taste.” Address: Cedar Falls, Iowa.

441. Porter, J.W.G.; Rolls, B.A. eds. 1973. Proteins in human 
nutrition. London: Academic Press. xi + 560 p. No index. 24 
cm. [500+ ref]
• Summary: Soybeans are mentioned on pages 383-95, 407-
420. These two chapters are cited separately.
 See also: Pronutro (South Africa, p. 89). Protein 
Advisory Group (United Nations, p. 131). Address: National 
Inst. for Research in Dairying, Shinfi eld, Reading, Berkshire, 
England.

442. U.S. Department of Agriculture. 1973. The annual 
report on activities carried out under the Public Law 480, 83d 
Congress, as amended, during the period January 1 through 
December 31, 1972. Washington, DC: U.S. Government 
Printing Offi ce. See p. 103-10.
• Summary: Table 18 is titled “Title II, Public Law 480, total 
commodities shipped by program sponsor, fi scal year 1972.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), WRC (World Relief Commission). Each 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 

protein were distributed: CSM (corn soya mix), WSB (wheat 
soya blend), and small amounts of soya fl our. The vegetable 
oil which was shipped to many countries was soybean oil; it 
is not recorded here. The foods containing soy protein were 
sent in the following amounts (in thousands of pounds) to 
the following continents and countries: Africa (8,131 CSM 
and 5,311 WSB): Botswana (2,198 CSM), Burundi (99 
CSM), Cameroon (220 CSM and 245 WSB), Central African 
Republic (153 CSM), Gabon (33 WSB), Gambia (271 CSM), 
Ghana (1,056 CSM and 150 WSB), Guinea (100 CSM), 
Liberia (243 CSM and 111 WSB), Malawi (132 CSM), 
Morocco (676 CSM and 54 WSB), Nigeria (867 CSM and 
4,124 WSB), Rwanda (173 CSM), Senegal (300 CSM), 
Sierra Leone (1,510 CSM), Tanzania (96 CSM), Tunisia (4 
CSM and 43 WSB), Upper Volta (33 CSM and 41 WSB), 
Zaire (510 WSB and 30 soya fl our).
 Near East-South Asia (348,766 CSM and 97,345 
WSB): Afghanistan (699 CSM), Ceylon (1,462 WSB), 
Gaza [occupied by Israel since 1967] (1,622 CSM and 
1,410 WSB), India (234,993 CSM and 27,006 WSB and 
8,726 soya fl our), Jordan (2,137 CSM), Jordan-West Bank 
[occupied by Israel since 1967] (758 CSM and 1,067 WSB), 
Lebanon (385 CSM), Nepal (55 WSB), Pakistan (1,197 CSM 
and 325 WSB), Syria (570 CSM), Turkey (275 WSB), NESA 
regional; emergency feeding of East Pakistani children by 
UNICEF (106,405 CSM and 65,745 WSB).
 Note: This is the earliest document seen (Oct. 2010) 
concerning soybean products (CSM, WSB) in Bangladesh 
after it became an independent country. This document 
contains the earliest date seen for soybean products in 
Bangladesh (1972); soybeans as such have not yet been 
reported.
 Far East [East Asia] (27,014 CSM and 4,121 WSB): 
China, Republic of [Taiwan] (15 CSM), Indonesia (6,791 
CSM and 2,380 WSB), Korea (2,347 CSM), Laos (1,699 
CSM and 1,741 WSB), Malaysia (102 CSM), Philippines 
(9,107 CSM), Vietnam (6,953 CSM).
 Latin America (63,980 CSM and 31,274 WSB): Bolivia 
(2,197 CSM and 660 WSB), Brazil (25,171 CSM and 11,204 
WSB), British Honduras [Belize] (507 CSM and 215 WSB), 
Chile (300 CSM and 2,812 WSB), Colombia (6,284 CSM 
and 4,608 WSB), Costa Rica (3,042 CSM), Dominica (2 
CSM), Dominican Republic (8,118 CSM and 3,309 WSB), 
Ecuador (2,013 CSM and 1,722 WSB), El Salvador (1,195 
CSM), Grenada (11 CSM), Guatemala (2,037 CSM and 
962 WSB), Guyana (370 CSM and 474 WSB), Haiti (1,121 
CSM), Honduras (716 CSM and 51 WSB), Jamaica (364 
CSM and 198 WSB), Nicaragua (375 CSM and 760 WSB), 
Panama (409 CSM and 639 WSB), Paraguay (759 CSM), 
Peru (7,850 CSM and 3,806 WSB), St. Vincent (17 CSM), 
Surinam (2 CSM), Uruguay (950 CSM and 284 WSB).
 Grand total by commodity: 447,891,000 lb of CSM and 
138,051,000 lb of WSB. Agencies distributing the most CSM 
and WSB (in million lb): CARE 268, UNICEF 174, CRS 89.
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 Concerning “veg oil” (soybean oil) shipped under P.L. 
480 Title II in fi scal year 1972: India received 196.069 
million lb [88,029 metric tons] (p. 106).
 Note: This is the earliest document seen (Aug. 2009) 
concerning soybean products (Corn-Soy Meal) in Botswana. 
This document contains the earliest date seen for soybean 
products in Botswana (1972); soybeans as such had not yet 
been reported by that date. Address: Washington, DC. Phone: 
703-875-4901 (1991).

443. Ellis, Frank. 1974. Food for Peace Program. J. of 
the American Oil Chemists’ Society 51(1):149A. Jan. 
Proceedings, World Soy Protein Conference, Munich, 
Germany, Nov. 11-14, 1973.
• Summary: Contents: Abstract. Introduction. Program’s 
relationship to conference. Address: FAO/United Nations, 
Soy/Grain Products Special Committee, Washington, DC.

444. Hutton, George H.W. 1974. International programs 
utilizing soy foods: The World Food Program. J. of the 
American Oil Chemists’ Society 51(1):146A-148A. Jan. 
Proceedings, World Soy Protein Conference, Munich, 
Germany, Nov. 11-14, 1973.
• Summary: Contents: Abstract. Introduction. Use of 
soy foods in WFP [World Food Program] aid. Address: 
Resource Management Div., World Food Program, Food and 
Agriculture Organization (FAO), Rome, Italy.

445. Parman, G.K. 1974. Agency for International 
Development’s program for development and utilization 
of soybeans in the developing world. J. of the American 
Oil Chemists’ Society 51(1):150A-151A. Jan. Proceedings, 
World Soy Protein Conference, Munich, Germany, Nov. 11-
14, 1973.
• Summary: Contents: Abstract. Introduction. Problems 
face soybean adaptation. Approaching these problems. 
International resource base for soybeans.
 The Agency for Industrial Development (AID, in the 
Department of State) is sponsoring a development program 
to increase soybean yields and utilization in tropical and 
subtropical countries. This research is being conducted 
under grants ($500,000 each awarded in Sept. 1973) to 
the University of Illinois (Champaign) and the University 
of Puerto Rico (Mayaguez). The Illinois-Puerto Rico 
research is further coordinated with various international 
centers which are directly interested in developing soybean 
production: International Institute of Tropical (IITA) in 
Nigeria, International Rice Research Institute (IRRI) in 
the Philippines, and the International Center for Tropical 
Agriculture (CIAT) in Colombia.
 The Food Science Department at the University of 
Illinois has recently developed a simple method for direct 
utilization of whole soybeans for human food. Broken or 
cracked beans are removed, the whole beans are soaked 

for 6-8 hours in a 0.5% solution of sodium bicarbonate 
and baking soda, then they are drained and cooked for 20-
30 minutes in a similar solution. The resulting beans are 
tender and bland in taste. Address: Agency for International 
Development (AID), Dep. of State, Washington, DC.

446. Kushi, Michio. 1974. Natural agriculture and food 
processing. Michio Kushi Seminar Report (Brookline, 
Massachusetts) No. 3. Feb. 26 and 27. p. 5-30. Edited by 
Ane & Mark Riegel.
• Summary: On Feb. 26 Mr. Kushi, a macrobiotic 
teacher, lectured on: Tekka–”Tekka is used not only as a 
condiment, but also for medicinal use. Tekka is made from 
three different roots–carrots, burdock, and lotus roots.” 
The “volume of miso is fl exible... Homemade tekka is 
traditionally made in a cast iron frying pan.” The Japanese 
word “tekka” derives from tetsu (which means iron) and ka 
(fi re). “For medicinal use, yang miso is better.”
 Miso and miso manufacturing, including how to make 
malt (rice koji) (8 pages). Note: This section indicates that 
Mr. Kushi has some basic knowledge of the subject but 
there are many errors. 1. Koji is not malt (which refers to 
soaked, germinated cereal grains), but molded cereal grains 
or soybeans. 2. Koji kin is not malt bacteria, but koji molds. 
3. One does not add enzymes to miso and enzymes do not 
grow. Even modern miso factories do not add enzymes when 
making miso. 4. The entire mixture is not stirred after 20-25 
days to add oxygen. Kushi says you must keep miso for a 
least 6 months, but to cure sickness it must be kept for 2-5 
years. Miso soup can compensate for the bad qualities of 
meat and eggs–so everyone should eat miso soup daily. Soup 
stocks and miso soup.
 On Feb. 27 he discussed: General outline for making 
shoyu–soy sauce (4 p.), including discussions with 
Kikkoman on making natural shoyu starting with whole 
soybeans. In the early years after 1973, Kikkoman wanted 
to make natural shoyu and sent Kushi several samples, but 
he turned them all down, in large part because Kikkoman 
wanted to use defatted soybean meal instead of whole 
soybeans. Erewhon is buying shoyu from 3 companies in 
Japan. But Kushi says the quality is declining compared 
to fi ve years ago [i.e., 1969], when it had powerful healing 
effects when taken with bancha or kuzu. He adds: “Around 
Boston or on our Ashburnham land, I really hope we can 
begin to make miso or soy sauce.” Kushi says that now, after 
pasteurization, coloring and fl avoring is added [not true, 
except in HVP soy sauce]. “Traditionally [in Japan] for this 
they used natural herbs. For a sweeter taste and darker color 
they traditionally used kanzô [kanrô?] or ‘sweet grass = 
sweet herb.’”
 “Formerly, until modern technological methods started 
to be applied, almost each village made their own shoyu like 
this, either as a joint community project, or someone with 
money made it and sold it to several villages.”
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 Using bean and grain sprouts–moyashi (including soy 
sprouts). Other soybean products: Fried tofu (two methods 
for agé). Ganmodoki. Kori-tofu or koya-tofu (freeze-dried 
tofu). Soybean milk (“Soy milk is very yin.” Note: Most 
Japanese and Japanese scientists consider soymilk to be an 
“alkaline” {arukari-sei} beverage, which therefore promotes 
good health). Yuba. In the discussion (p. 28), yogurt made 
by leaving soymilk unrefrigerated and “Chinese fermented 
tofu... fu nyu” are mentioned. The U.N. [United Nations] 
recommendations on food, using vegetable proteins.
 Note: This is the earliest English-language document 
seen (April 2013) that uses the term “freeze-dried tofu” 
to refer to dried-frozen tofu. Freeze drying, which is an 
expensive, modern, high-tech process that uses a vacuum 
chamber to dry a frozen food, is not a good term to use for 
this traditional Japanese food which is air-dried naturally. 
Address: Brookline, Massachusetts.

447. Central Food Technological Research Inst. (CFTRI). 
1974. International Symposium on Protein Foods and 
Concentrates, Proceedings. Mysore, India: CFTRI. vii + 450 
p. Held 27 June–4 July 1967 at CFTRI, Mysore.
• Summary: This symposium was sponsored by the Council 
of Scientifi c and Industrial Research, India, and the Offi ce of 
International Research, National Institutes of Health, U.S.A., 
and co-sponsored by the Food and Agriculture Organisation 
of the United Nations, with the active participation of the 
World Health Organization and the Association of Food 
Technologists, India.
 Page 293 discusses kinugoshi tofu. Address: Mysore, 
India.

448. Lo, K.S. 1974. Development and marketing of 
soybean products for developing countries. In: International 
Symposium on Protein Foods and Concentrates, 
Proceedings. Mysore, India: Central Food Technological 
Research Inst. (CFTRI). vii + 450 p. See p. 407-12. Held 27 
June–4 July 1967 at CFTRI, Mysore. 25 cm. *
• Summary: “Sponsored by Council of Scientifi c & 
Industrial Research, India and Offi ce of International 
Research, National Institutes of Health, U.S.A.; and co-
sponsored by Food and Agriculture Organisation of the 
United Nations, with the active participation of World Health 
Organization and Association of Food Technologists, India.” 
Address: Hong Kong.

449. Singh, K.B. 1974. A review on the origin of soybean. 
SABRAO Journal 6(1):99-101. March. [11 ref]
• Summary: Contents: Introduction. Place of origin. Species 
relationships. Conclusion. A brief review with no original 
information.
 “Conclusion: The work by Vavilov (1928) on the 
diversity centers of cultivated plants, the distribution of 
different cultivars as shown by Nagata (1960), historical 

records, and other information consistently indicate that 
China proper is the place of origin of cultivated soybeans, 
Glycine max. Its wild progenitor is G. ussuriensis, and G. 
gracilis is a species intermediate between truly wild and 
cultivated types. The evolution of cultivars seems to be 
mainly due to substitution of Mendelian genes.”
 Note 1. This is the earliest document seen (Nov. 2021) 
that mentions ICRISAT–The International Crops Research 
Institute for the Semi-Arid Tropics.
 Note 2. Hymowitz (1970) is included in the 
bibliography. Address: Dep. of Plant Breeding, Punjab 
Agricultural Univ., Ludhiana, India; Present address: 
ICRISAT, Begumpet, Hyderabad 500016, India.

450. Godfrey, George L. ed. 1974. Selected literature of 
soybean entomology. INTSOY Series No. 1. vii + 224 
p. April. (College of Agric., Univ. of Illinois at Urbana-
Champaign). A collection of 23 scientifi c journal article 
reprints. [250+ ref]
• Summary: INTSOY stands for “International Soybean 
Program.”
 “Foreword: The International Soybean Program 
INTSOY is a research, education, and development program, 
the general mission being to encourage use of soybeans to 
alleviate protein-calorie defi ciencies and their associated 
problems. The nutritional focus is on protein, the soybean 
being high in both protein quantity and quality. The 
geographical emphasis is on the tropics and subtropics; it 
is there that protein defi ciencies loom largest. Effi ciency in 
getting food nutrients to low-income consumers calls for 
special attention to direct human consumption.
 “As with any crop, there are many constraints to 
achievement of widespread use of soybeans, especially 
among producers and consumers with limited resources. 
INTSOY is concerned with all phases of soybeans from 
planting the seed to consumption–production, plant 
protection, harvesting, marketing, processing, and use. 
Protection of the soybean plant and seed from pests under 
tropical and subtropical environments is more diffi cult than 
in temperate zones. One of INTSOY’s objectives is to aid 
the dissemination of information among scientists and other 
soybean workers. We are pleased to make this publication 
on soybean entomology available as the fi rst in an INTSOY 
publication series.
 “William N. Thompson
 “Director, INTSOY”
 This publication contains 23 papers (each with a 
bibliography at the end) divided into four parts: I. Arthropod 
Surveys and Pest Management. II. Bionomics of Major 
Pests. III. Effects of Arthropod Feeding and Plant Resistance. 
IV. Insecticide Residues. Address: Univ. of Illinois, Urbana-
Champaign.

451. Williams, S.W.; Rathod, K.L. 1974. A case study of 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   202

© Copyright Soyinfo Center 2021

expeller production of soybean fl our in India. INTSOY Series 
No. 3. ii + 12 p. April. (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Foreword. Summary and Conclusions. 
Introduction. Objectives in Modifi cation of Expeller 
Operation. Equipment and Modifi cations. Equipment Used. 
Modifi cations in Equipment and Procedure. Making Soybean 
Flour. Steps Involved. Expelling Process. Product Yields. 
Sanitation. Analysis of the Flour. Acceptance of the Flour. 
Economics of the Operation. Capital Investment. Budget. 
Effects of Changed Conditions. Comparison with Solvent 
Extraction.
 “Foreword: This report is a case study of soybean 
processing operations of Agro Processors Private Limited 
of Nagpur, Maharashtra, India. This small, specialized 
soybean processing organization needed facilities to produce 
low-fat soybean fl our of high quality with a limited capital 
investment. The facilities and procedures that are described 
were evolved by experimentation, largely through a process 
of trial and error. They illustrate how, by the use of ingenuity, 
at modest added cost, improvements can be made over 
conventional techniques used in expeller processing.
 “The information about capital investments, yields, 
operating costs, and capacity of facilities is that reported 
by Agro Processors in 1972. Although it was not verifi ed 
by detailed investigation, we believe it is dependable. As 
pointed out elsewhere, it is to be expected that costs and 
performance will vary under different conditions.
 “We are deeply indebted to M.S. Parchure, managing 
director of Agro Processors, who cooperated wholeheartedly 
in making this information available for publication.”
 “The capital investment in solvent extraction facilities 
of 10 tons per day capacity would be approximately 18 
times that for the expeller operation.” Address: 1. Prof. of 
Agricultural Marketing, College of Agriculture, Univ. of 
Illinois at Urbana-Champaign; 2. Marketing Economist 
(soybeans) Jawaharlal Nehru Krishi Vishwa Vidlayaya, 
Jabalpur, Madhya Pradesh, India.

452. Abrams, Raúl. 1974. University of Puerto Rico 
211(d) soybean program. INTSOY Series No. 2. p. 16-19. 
Proceedings of the Workshop on Soybeans for Tropical and 
Subtropical Conditions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [Eng; spa]
• Summary: In Oct. 1973 the University of Puerto Rico, 
Mayaguez Campus, received a 211(d) grant/donation of 
$500,000 from USAID (State Department). The major 
objectives of the Puerto Rico program are to increase and 
improve the capabilities of the university in order to provide 
needed training, research, and information linkages, technical 
assistance and consultation on major problems related to 
limiting diseases and associated insect pests and cultural 
practices of soybeans and other food legumes in the tropics 
and subtropics. The University of Illinois, which received 

a similar grant, will be working with the University of 
Puerto Rico on these problems related to soybean diseases, 
including identifi cation of sources of resistance. Address: 
Chairman and Prof., Agronomy Dep., College of Agricultural 
Sciences, Univ. of Puerto Rico, Mayaguez Campus.

453. Bressani, Ricardo. 1974. Soybean as human food. 
INTSOY Series No. 2. p. 147-72. Proceedings of the 
Workshop on Soybeans for Tropical and Subtropical 
Conditions (College of Agric., Univ. of Illinois at Urbana-
Champaign). [5 ref. Eng; spa]
• Summary: Contents: 1. Introduction. 2. Soybean products 
in food applications: The products are whole soybeans, 
soybean fl ours, soybean grits, soybean protein concentrate 
(70% protein), soybean protein isolate (90% protein). 3. 
Protein quality of soybean products. 4 Supplementary and 
complementary effects of soybean protein. 5. Soybeans as 
human foods in developed countries.
 The Introduction begins: There is a sense of urgency 
around the world caused by the reality that the demand 
for food exceeds the supply. This reality has been more 
evident in recent years and will become more so in the 
future. Expressed in terms of nutrients, the demand calls for 
more calories and protein, good-quality protein, as well as 
for other nutrients such as ribofl avin, vitamin A, and iron. 
Although the largest demand is in the pre-industrialized 
countries, the needs are also emerging in industrialized 
societies. The problem is becoming so diffi cult, in spite of 
the efforts done in the recent past, that more vigorous and 
imaginative programs are needed on the scientifi c, economic 
and social fronts.
 “The role of soybean as human food is very old, 
particularly for populations in Japan, Korea, China and 
others living in the Orient. However, because of food habits 
being what they are, it is likely that all of such soybean foods 
will not be readily adopted by other population groups.”
 Contains 10 tables and 2 fi gures. Address: PhD, Head, 
Div. of Agricultural and Food Sciences, INCAP, P.O. Box 
1188, Guatemala.

454. Camacho, Luis H. 1974. Breeding soybeans for tropical 
conditions. INTSOY Series No. 2. p. 55-64. Contribution 
from the Colombian Institute of Agriculture (ICA) (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [5 ref. 
Eng; spa]
• Summary: “The development of high yielding soybean 
varieties for tropical areas requires special consideration 
due to the response of the plant to short-day photoperiods. 
In addition, other characteristics such as disease resistance, 
seed-holding capacity and the ability to emerge from high-
temperature soils are essential features to be considered in 
improved soybean varieties for tropical environments.
 “Plant breeders in the United States classify soybean 
varieties according to the latitude of adaptation and are 
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designated as 00, 0, I, II, III, IV, V, Vi, VII, VIII and IX. 
The lower groups are earlier maturing and are grown under 
northern latitudes. The higher groups are later in maturity 
and are adapted to southern regions.
 “The environmental conditions of the low land tropics, 
characterized by high temperatures and short days, promote 
fast reproduction and early maturation, thereby enabling the 
early varieties to reach maturity in less than 80 days and late 
ones in about 100 days.
 “Data presented in this paper came from experiments 
conducted in Palmira, Colombia, at a latitude of 3ºN, average 
temperature of 24ºC, altitude of 1000 meters, and average 
annual rainfall of 1000 millimeters.
 “Vegetative and Reproductive Growth under Tropical 
Environments: Several plant growth characteristics were 
affected by the short-day photoperiod of the tropics. The 
most striking effects were on time to fl owering, maturity and 
plant height.
 “Table 1 presents data on 10 U.S. varieties belonging 
to different maturity groups compared to a variety adapted 
to commercial planting in Colombia. As expected, varieties 
of lower maturity groups were earlier than those of late 
maturity groups. There appeared to be a correlation between 
days to fl owering and days to maturity, indicating that as 
varieties delay the period from emergence to fl ower, more 
time is required to reach maturity. Reproductive period in 
this paper is taken as the time elapsed between fl owering and 
maturity. This trait does not seem to be positively associated 
with fl owering in all varieties. A comparison of two traits in 
Adelphia and Hardee varieties indicated that the period of 
dry matter accumulation in the seed (bloom to maturity) may 
be the same in early and late varieties. Plant height was not 
related to earliness as early varieties like Harosoy 63 or Hark 
were as tall or taller than the later varieties Hardee or Davis. 
Also, varieties of similar maturity like Hardee and Improved 
Pelican may be quite different in plant height...” Address: 
Grain Legume Breeder, ICA, Palmira, Colombia.

455. Epps, James M. 1974. Soybean nematodes. INTSOY 
Series No. 2. p. 115-23. Proceedings of the Workshop on 
Soybeans for Tropical and Subtropical Conditions (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [16 ref. 
Eng; spa]
• Summary: Content: Abstract (in Spanish). Introduction. 
Kinds of nematodes, Symptoms of nematode injury 
to soybean. Spread. How much are nematodes costing 
soybean growers in the U.S. (in 1973 the loss was well 
over $300,000,000). Distribution of nematodes that attack 
soybeans. Control of nematodes of soybeans (by rotation, 
chemical control, use of resistant varieties). Summary.
 “Kinds of nematodes: More than twenty kinds of 
nematodes have been identifi ed from soybeans, some of 
which are capable of infl icting heavy damage to this crop (3, 
4, 9). Among the major nematodes attacking soybeans are: 

Soybean cyst (Heterodera glycines); root-knot (Meloidogyne 
spp.); lesion (Pratylenchus spp.) (6, 7); reniform 
(Rotylenchulus reniformis), lance (Hoplolaimus spp.), sting 
(Belonalaimus longicaudatus); spiral (Helicotylenchus spp.) 
and others. The soybean cyst and root-knot nematodes have 
received the greatest emphasis in research programs, and 
much valuable information is available on these and the 
other nematodes.
 “This information is being utilized by those workers 
engaged in solving nematode problems of soybeans. The 
application of the research is playing an important role in 
soybean production. None of the bud and stem nematodes 
have been reported on soybeans.” Address: Nematologist, 
ARS, USDA, Tennessee Agric. Exp. Station, Jackson, 
Tennessee.

456. Hammerton, John L. 1974. Weed control in soyabeans. 
INTSOY Series No. 2. p. 97-108. Proceedings of the 
Workshop on Soybeans for Tropical and Subtropical 
Conditions (College of Agric., Univ. of Illinois at Urbana-
Champaign). [19 ref. Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction. 
Effects of weeds on soybeans. Weed fl oras (mainly those 
reported from plantings in Jamaica and Trinidad). Weed 
control: Herbicides, preplant incorporated treatments, pre-
emergence treatments (the brand names of many herbicides 
are given), cultural methods (such as rolling cultivators). 
Conclusions.
 Tables 1-4 show the effects of weeds on yields. “In 
general, absence of weed control reduces yields by about 
50%, though I suspect that losses could go much higher 
given certain weed fl oras and/or environmental checks.”
 Much “greater attention needs to be given to crop 
rotation [for weed control], particularly where relatively 
large-scale mechanical production of food (and other short-
term) crops is considered.” Farmers should be aware of 
the damage of some herbicide residues to soybean yields. 
“Soyabeans are particularly sensitive to triazine residues: 
heavy applications of atrazine, for example, should be made 
to a preceding corn crop.” Address: Univ. of the West Indies, 
Mona, Kingston, Jamaica.

457. Hinson, Kuell. 1974. Tropical production of soybeans. 
INTSOY Series No. 2. p. 38-54. Proceedings of the Workshop 
on Soybeans for Tropical and Subtropical Conditions 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction. 
Photoperiod response. Varieties and population density. Soils 
and fertilizers. Inoculation. Mycorrhizal fungi. Diseases and 
insects. Summary.
 “The rapid increase in world demand for soybeans 
and soybean products indicates a need for developing new 
production areas. Many tropical areas need the protein 
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and oil that soybeans can provide. Economic situations 
favor local production where this is feasible. My limited 
experience with soybeans in the tropics suggests that 
soybean production can be profi table in many tropical areas.”
 “We normally plant soybeans 20 to 50 days before day 
lengths are longest. Seed development takes place when 
days are shortening. In northern U.S., we use this part of the 
photoperiod cycle because temperature changes force us into 
it. In southern U.S., we use it because we get higher yields 
by doing so.
 “A similar relationship between photoperiod and plant 
development cycles probably is best for tropical locations. 
My concept of the combination of plant and environmental 
traits that would be near optimum for low elevation, tropical 
locations is as follows:”
 “1. A determinate variety planted 20 to 50 days before 
maximum day length... 4. About 120 days from planting to 
maturity. 5. About 15 nodes; 30 to 36 inches stem length.”
 “We recognize that the length of the dark period actually 
controls plant responses. However, we will follow the 
established pattern, which uses the reciprocal terms. Day 
length and photoperiod are used interchangeable.
 “At 0º latitude, effective day length is assumed to be 
constant at 12 hours and 48 minutes.”
 “Small seeds usually maintain better quality during the 
maturation process, deteriorate less if harvesting is delayed, 
and are damaged less during threshing and handling. Thus, 
small seeded varieties probably would be a more attractive 
food source, and they will produce better stands at lower 
seeding rates, because there are more seeds per pound and 
seeds germinate better.
 “Soils and Fertilizers:
 “Soybeans can be grown on almost any soil type that 
will provide adequate but not excessive moisture. Lime is 
often needed to produce a more favorable pH and to supply 
calcium and magnesium.”
 “Dr. Norman Schenk and I found mycorrhizal fungi 
on soybean roots in all fi elds examined in Florida in 1969. 
The species prevalent varied as soil environments varied. 
Inoculating plants with one species increased seed yield 
53%. Ross and Harper increased seed yields 29% by 
inoculating with a species that we did not fi nd in our Florida 
survey.”
 “Mycorrhizal fungi that colonize soybean roots 
apparently are widespread in the U.S.”
 Graphs show: (1) Photoperiod cycles at 0, 10, and 20º 
north latitude assuming effective day length when the sun is 
less than 6º below the horizon. Shows that the effective day 
length is shortest in Dec. [winter solstice] and longest in June 
[summer solstice]. (2) Assumed plant development cycles 
for Jupiter soybeans planted on June 1 (right) and March 1 
(left) at 20º north latitude. Shows periods of fl oral initiation, 
fl owering, and maturity. Address: Research Agronomist, 
USDA, ARS, Southern Region, Florida-Antilles Area, 

Gainesville, Florida.

458. Hittle, Carl N. 1974. The International Soybean 
Program–INTSOY. INTSOY Series No. 2. p. 7-15. 
Proceedings of the Workshop on Soybeans for Tropical and 
Subtropical Conditions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [Eng; spa]
• Summary: “The University of Illinois has a long tradition 
of vigorous soybean programs. It has been involved in 
soybean research and utilization since the crop was fi rst 
introduced into Illinois before the turn of the century. Close 
cooperative working relationships have been developed 
with the USDA Northern Regional Research Laboratory at 
Peoria, Illinois, and the U.S. Regional Soybean Laboratory 
on the Urbana campus of the University. There are numerous 
other close professional ties with other universities and other 
agencies.
 “In this discussion I will not deal with the details of the 
activities, interests and competencies of the University of 
Illinois and the cooperating agencies. This was adequately 
covered in the meeting of the INTSOY Steering Committee 
held on July 9-10, 1973 at the University of Illinois. The 
Proceedings are available to anyone desiring a copy.
 “The University of Illinois has been involved in ‘things 
international’ since the University was founded. During the 
mid-sixties the University developed a research program 
in production and utilization of soybeans for human 
consumption, as a part of its institutional development 
programs in India. Those programs were interinstitutional 
and interdisciplinary in nature. Interest in a soybean resource 
base on a worldwide basis is an outgrowth of the very 
encouraging results of those programs.
 “The approach, the problems and the accomplishments 
of those programs will be illustrated with a few examples 
from the area of production research.
 “For the past 7 or 8 years, several University of 
Illinois agronomists have been associated with the soybean 
production research program in India, which was part of 
the university development programs. The coordinated 
Research Project of Soybeans, in every sense, emphasized 
the team approach. To begin with, it was a joint venture 
of the Indian Council of Agricultural Research (ICAR), 
the G.B. Pant University of Agriculture and Technology 
(Pantnagar, U.P., India), the Jawaharlal Nehru Agricultural 
University (Jabalpur, M.P., India), USAID and the University 
of Illinois with assistance from the Ministry of Agriculture, 
Government of India. More recently the state departments of 
agriculture, many additional universities and various other 
organizations have entered into this cooperative program. 
Coordination of research, teaching and extension has been, 
and is considered essential in order for the project to have an 
impact on Indian agriculture.
 “This project has also provided a working model for 
coordinated intra-and inter-institutional research. Plant 
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breeders, agronomists, botanists, pathologists, entomologists, 
microbiologists, agricultural economists, and extension 
workers are concerned with producing the crop and getting 
it to the consumer. Efforts by food technologists, food 
processors, industrial engineers and home economists are 
directed at insuring that soybeans and soybean products will 
fi nd a place in the Indian diet.
 “The results of the Indian program have been very 
encouraging. The performance of a few of the soybean 
varieties evaluated in experimental plots in central India is 
shown in Table I. The better performing varieties are those 
from the Gulf States of the U.S., i.e., the Southern varieties.
 “In 1971 many on-farm demonstration plantings were 
grown throughout the state of Madhya Pradesh. Each 
planting was one acre in size. As indicated in Table 2, yields 
from 42 of the plantings varied from 10 to 38 quintals [1 
quintal = 100 kg] per hectare or 15 to 57 bushels per acre. 
Thus the better yields obtained from demonstration plantings 
were comparable to those obtained at the experiment station, 
Jabalpur. The results indicate the yield potential, for the 
cultivator, when strict attention is paid to all steps of ‘The 
Package of Practices.’
 “In central India, yields of plots inoculated with 
Rhizobium japonicum bacteria have been higher than those 
of uninoculated plots even with the addition of 120 kg/ha. 
(108 lb. /acre) of nitrogen fertilizer (Table 3). As shown in 
Table 4, yields have been doubled by ensuring effective 
inoculation and nodulation. When soybeans are introduced 
in- 7 to new areas it is of vital importance to also introduce 
highly effective strains of Rhizobium japonicum.
 “Before we leave the subject of Rhizobium japonicum 
and inoculum, it should be mentioned that a Pilot Research 
Plant for the Development of Legume Inoculants was put 
in operation at G.B. Pant University of Agriculture and 
Technology in India, with the assistance of Dr. Forster 
Davidson, who was a member of the University of Illinois/
USAID contract team from 1971-1973. This plant has been 
and is of great benefi t to India in providing inoculum. It will 
soon be in a position to offer training to interested personnel 
from India and other countries.
 “The illustrations used emphasize production and 
extension activities in agronomy. Other examples from 
other disciplines could be cited. For example. Dr. J.B. 
Sinclair, who will be discussing bacterial and fungal diseases 
of soybeans at this Workshop, brought a maturity to the 
Department of Plant Pathology in the international realm. 
This was with the assistance of a 211(d) USAID grant for 
fi ve years, 1968-1973. Five of Dr. Sinclair’s M.S. and Ph.D. 
students from the U.S. completed their course work at the 
University of Illinois, did their thesis work abroad (either 
in Nigeria or India) and fi nally returned to the University of 
Illinois to write up the research and receive their degrees. He 
has also had fi ve students from other countries who obtained 
their degrees at the University of Illinois and returned to their 

respective country.
 “When entomologists at the University of Illinois and 
the Illinois Natural History Survey began looking at soybean 
insect problems on an international basis, they decided to 
establish a multidimensional research program. The three 
major activities of the soybean entomology team are (1) 
literature collection of soybean arthropods, computerized, (2) 
international collection of soybean arthropods, computerized, 
and (3) other research. Dr. George Godfrey and Dr. Marcos 
Kogan will be discussing some aspects of the entomology 
program at this Workshop.
 “Dr. Sheldon W. Williams of the Department of 
Agricultural Economics assisted the Soybean Research 
Project in India for three years in areas of marketing, cost 
of production and acceptance studies of soybean-enriched 
wheat fl our for use in chapatis. He also instigated a “Soybean 
Marketing Information” newsletter. This newsletter is 
still being published, is widely distributed in India and is 
materially assisting the development of the soybean industry.
 “Professor Al Nelson, of the University of Illinois Food 
Science Department, has made a major contribution in 
assisting G.B. Pant University at Pantnagar, India, in setting 
up a Pilot Research Plant for the Development of Soybean 
Products. At this Workshop he will be telling you more 
about this plant and Dr. Les Ferrier will be demonstrating the 
products developed at the University of Illinois.
 “Similar international accomplishments of other 
individuals and departments, including Agricultural 
Engineering and Home Economics, could also be cited.
 “So much for the past: Where do we stand now? Just 
what is INTSOY? What are the objectives of the Program? 
Where are we going?
 “The International Soybean Resource Base is being 
developed to serve the needs of developing countries, much 
as is now being done by the international centers for other 
major food crops. These existing centers include CIMMYT 
(Centro Internacional de Mejoramiento de Maiz y Trigo), 
CIAT (Centro Internacional de Agricultural Tropical), IRRI 
(International Rice Research Institute), IITA (International 
Institute of Tropical Agriculture), ICRISAT (International 
Crops Research Institute for the Semi-Arid Tropics), the 
Asian Vegetable Research and Development Center and the 
International Potato Center.
 “The Soybean Resource Base is being built around 
existing major domestic programs in soybeans at the 
University of Illinois and its cooperating agencies, and 
would specifi cally develop from the cooperative INTSOY of 
the University of Illinois and the University of Puerto Rico” 
(Continued). Address: Prof. of Plant Breeding, Univ. of 
Illinois, Urbana.

459. Hittle, Carl N. 1974. The International Soybean 
Program: INTSOY (Continued–Document part II). INTSOY 
Series No. 2. p. 7-15. Proceedings of the Workshop on 
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Soybeans for Tropical and Subtropical Conditions (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [Eng; spa]
• Summary: (Continued): “The need for such an 
International Soybean Resource Base arises from the 
major protein-calorie defi ciencies which exist among a 
signifi cant proportion of the world population, and from 
the unique potential of soybeans (Glycine max), with 40 
percent protein and 20 percent oil, to aid in satisfying food 
needs. The International Soybean Program INTSOY, and the 
International Soybean Resource Base into which it is being 
developed, is concerned with all aspects of soybeans from 
planting the seed to consumption–production, harvesting, 
marketing, processing and use. The major emphasis is on 
exploiting the unique potentials of soybeans as a source 
of protein for direct human consumption. The analytical 
thrust centers on the problems of tropical and subtropical 
environments as potential areas for production and use of 
soybean protein foods in human diets.
 “Work done by the University of Illinois over a period 
of several years, partially supported by the Agency for 
International Development and the Rockefeller Foundation, 
has developed considerable competence and confi dence 
in the potentials to be realized from expanded production 
and utilization of soybeans to alleviate the protein-calorie 
defi ciency problem. On the production side, work under the 
auspices of INTSOY has been concentrated in agronomy and 
entomology. Food utilization work has built on the discovery 
and perfection of the ‘Illinois Process’ for using cooked 
whole soybeans. This has included development of a simple, 
inexpensive method to treat whole soybeans and deactivate 
the enzyme that catalyzes an objectionable beany fl avor. It 
is now recognized that the resulting bland whole soybean 
can be used as the chief ingredient in a wide variety of food 
products.
 “Work in Puerto Rico, which will be described in detail 
by Dr. Abrams, has concentrated on food legumes, winter 
seed increases and more recently on conducting INTSOY 
varietal and cultural experiments. The unique resources–
human and environmental–that Puerto Rico adds to the 
program, greatly strengthen INTSOY’s capacity to respond 
to needs of other countries in tropic and subtropic regions.
 “While considerable progress has been made in certain 
aspects the soybean program, resources are not yet available 
to attain the objective of establishing the International 
Soybean Resource Base in line with the concept of giving 
balanced attention to all phases of the work from the soybean 
seed to consumption. Neither is adequate funding available 
to permit the full potential of the Base as visualized, to be 
made available in an ‘outreach’ program through national 
and international organizations.
 “As many of you are aware, a proposal has been 
prepared for the establishment of an International Soybean 
Resource Base and is presently being considered by the 
Technical Advisory Committee (TAC) of the Consultative 

Group on International Agricultural Research.
 “INTSOY is making progress. A network of cooperative 
varietal trials have been established in many countries. Dr. 
Keith Whigham will present the details and some results 
of these trials as well as plans for the immediate future. 
Other INTSOY staff will be discussing the details of their 
programs.
 “As INTSOY develops–we are sometimes asked–Is 
INTSOY setting up its own germ plasm bank? The answer 
is No. For many years the World Germ Plasm Soybean 
Collection has been most adequately maintained, evaluated 
and disbursed by the USDA Regional Soybean Laboratory; 
by Dr. R.L. Bernard at Urbana, Illinois and by Dr. E.E. 
Hartwig at Stoneville, Mississippi. INTSOY has strong 
cooperative linkages with the Regional Soybean Laboratory 
and will continue to rely on and assist the Laboratory relative 
to germ plasm. Hopefully, the tropical and subtropical 
soybean germ plasm will be maintained by an extension of 
the proven system of the Regional Laboratory.
 “Recently, Dr. Ted Hymowitz, of the Dept. of 
Agronomy, Univ. of Illinois, and a pioneer in international 
soybean research, has developed a computerized germ plasm 
information system in which all information from the more 
than 3600 lines and varieties is recorded. This information 
will be made available to soybean research personnel 
throughout the world. The system is set up to accommodate 
140 different characteristics of each strain.
 “The International Soybean Program has had, since 
April 1973, a Basic Ordering Agreement with USAID, i.e., 
an outreach program. This BOA provides a mechanism 
whereby countries can make requests for technical services 
and, if INTSOY can respond to the request, a Task Order is 
issued which covers the details of the contract. Task Order 
No. 1 of the Basic Ordering Agreement provides assistance 
to the Government of Guyana to diversify its agriculture 
with particular reference to soybean research, production, 
marketing and processing. The level of effort of this task 
order is 7 technicians for a total of 10.5 man-months. It is 
anticipated that other requests for technical services will be 
developed into task orders in the near future.
 “The linkage and outreach functions of INTSOY 
will be vital to the development of a truly international 
program. The appropriate structure for executing many of 
the functions is not clear. Probably a variety of arrangements 
will be necessary, depending on local conditions and the 
requirements of the special funding agencies.
 “We are anxious to develop linkages in the very near 
future with the international centers; especially IITA in 
Nigeria, the Asian Vegetable Research and Development 
Center in Taiwan, CIAT in Colombia and ICRISAT in India.
 “The listing of University of Illinois International 
Soybean Program Staff Personnel is indicated in Table 5 
along with the projected expansion for the immediate future. 
Of course not all these staff members are funded by INTSOY 
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but they are, in addition to other personnel not listed, an 
integral part of the program.
 “In summary, re-emphasis is given to the fact that 
INTSOY is a research and education program of the 
University of Illinois and the University of Puerto Rico. 
While it was formally established in 1973, its organizational 
roots are planted in the long-standing international interests 
and activities of the University of Puerto Rico in food 
legumes and more recently in soybeans; in the domestic 
soybean work of the University of Illinois and other 
cooperation agencies, particularly the U.S. Department of 
Agriculture; and in the tropical and subtropical expertise and 
advantages of the University of Puerto Rico.
 “Thus, there exists a strong base of excellence on which 
to build an international program. The building of that 
program is well underway. We hope it will soon develop 
into a full-fl edged International Soybean Resource Base of 
benefi t to all.
 “In conclusion, I would like to say that the University 
of Illinois is proud and pleased to be associated with the 
University of Puerto Rico and to visit your beautiful island, 
especially during this time of the year.”
 Tables: (1) “Performance of Several Soybean Varieties 
Evaluated During the Monsoon Seasons at Jawaharlal Nehru 
Agricultural University, Jabalpur, India.”
 (2) “Soybean Yields Obtained from Demonstration 
Plantings of Bragg Variety Throughout the State of Madhya 
Pradesh, India, 1971.
 (3) “Soybean Grain Yields as Infl uenced by Inoculation 
and Nitrogen Applications, Bragg Variety, Jawaharlal Nehru 
Agricultural University, Jabalpur, India.
 (4) Response of Bragg Soybeans to Inoculation Without 
Nitrogen Fertilization, Jabalpur, India.
 (5) “University of Illinois: International Soybean 
Program Staff Personnel.” The director if INTSOY is 
William N. Thompson, who is also Associate Director of 
International Agricultural Programs. Professional staff are: 
Carl N. Hittle, D. Keith Whigham, both from the Department 
of Agronomy. Address: Prof. of Plant Breeding, Univ. of 
Illinois, Urbana.

460. INTSOY. 1974. Proceedings of the Workshop on 
Soybeans for Tropical and Subtropical Conditions. INTSOY 
Series No. 2. 185 p. May. Held 4-6 Feb. 1974 at Univ. of 
Puerto Rico, Mayaguez Campus (College of Agric., Univ. of 
Illinois at Urbana-Champaign). Proceedings of the Workshop 
on Soybeans for Tropical and Subtropical Conditions 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[50+ ref]
• Summary: 21 papers by various authors were presented at 
this conference. Many are cited separately. Each begins with 
a Spanish-language summary. Address: Univ. of Illinois, 
Urbana, Illinois.

461. Kogan, Marcos. 1974. Insect pests on soybeans. 
INTSOY Series No. 2. p. 124-33. Proceedings of the 
Workshop on Soybeans for Tropical and Subtropical 
Conditions (College of Agric., Univ. of Illinois at Urbana-
Champaign). [Eng; spa]
• Summary: “Insects and mites cause injury to soybeans 
in ways that vary with the particular feeding habits and 
ecological characteristics of each species.
 “There are species that injure the plants through (1) 
defoliation, (2) debranching or breakage of whole plants, 
resulting from stem seeding, (3) blossom destruction, (4) 
pod and seed destruction (Figure 1). Other less evident 
types of injury result from (1) feeding on roots and nodules, 
(2) piercing and sucking of green seeds, causing seed 
malformation and consequent reduction of seed quality, (3) 
transmission of pathogenic organisms.
 “There are species adapted to attack the plants at every 
stage of development (Figure 2). At germination and during 
the early seedling stages insects attack below and above 
ground level. Among others, there are larvae of fl ies known 
as seed corn maggots that destroy cotyledons and top whole 
seedlings.
 “As plants develop, certain species start feeding on roots 
and nodules like bean leaf beetle larvae, white grubs and 
wireworms.
 “During vegetative growth the defoliators, such as the 
velvetbean caterpillar, soybean loopers, leaf beetles, blister 
beetles, grasshoppers, start to appear and continue to attack 
throughout the blooming and podding stages.
 “Blossoms are destroyed by Lygus bugs, thrips, and 
certain fl ower beetles, and fi nally the pods themselves are 
subject to attack by stink bugs, bean beetles, grasshoppers, 
and several species of pod borers, of which the corn earworm 
is one of the most conspicuous.
 “Although the dominant species vary from region to 
region, there are ecological homologues that occupy the 
same niches in the agroecosystem in the various parts of the 
world.
 “E.g., stems of soybeans are bored by the long-horned 
beetles, Dectes texanus in the USA, Oberea brevis in India, 
and Corrhenes paula, and Zygrita diva in Australia, and by 
the caterpillar of the moth Crochiphora testulalis in South 
America.
 “Soybeans, however, have a great capacity to recover 
from or to compensate for injury:
 “E.g., (1) The number of pods per node increased from 
4 on the main stem, and 1.5 on the branches to 5.7 pods per 
node on debranched plants (Beuerlein et al., 1971).
 “(2) Removal of up to 40% of pods at early pod fi ll 
stage had little effect on yield, probably due to the fact that 
the seed formed was generally heavier in depodded plants 
(Smith and Bass, 1972).
 “(3) Abortion of fl owers is a natural tendency of 
the plant which normally uses no more than 25% of the 
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blossoms that are formed. Therefore, even a moderate level 
of blossom destruction by insects is not likely to greatly 
contribute to this natural event.
 “(4) Artifi cially defoliated plants respond differently 
according to the level of defoliation, and according to the 
stage of development of the plant when defoliation occurred. 
I will elaborate on this aspect later in this discussion.
 “What then is the level of injury by insects that will 
cause an economic loss–and how is this economic loss 
assessed?
 “This question probably is the crux of modern economic 
entomology, and its correct answer is absolutely fundamental 
for the development of pest management programs.
 “I will discuss the approach we are taking at Illinois 
to solve the problem and to use the information in a set of 
guidelines for a pest management program in soybeans. To 
simplify the discussion, I will use as example the effect of 
defoliation on yield reduction and the role of one species–the 
soybean looper, Pseudoplusia includens, in the defoliation 
process.
 “There is vast literature correlating simulated defoliation 
with yield reduction. Some of the early work has been done 
at Illinois by Dungan, Fuelleman and others in the early 
40’s, but perhaps the best data available are from the work 
by Kalton, Weber and Eldridge (1949) done at Ames, Iowa, 
using the varieties ‘Lincoln’ and ‘Richland.’ These studies 
were made to help hail insurance adjustors to assess damage 
caused by hail storms.
 “The work on hail damage was picked up by 
entomologists in the last 5 years, and several experiments 
were conducted in Florida, Missouri, Alabama, South 
Carolina, and in Georgia, to validate previous work, and 
to gather information on problems more peculiar to insect 
caused defoliation.
 “Combining the data contained in about 10 reports on 
defoliation it was established that:
 “(1) The effect of defoliation varies signifi cantly with 
the stage of development of the plant.
 “(2) Plants are most susceptible to defoliation at the pod 
setpod fi ll stage (R3-R5).
 “(3) Second-degree curves can be fi tted to the existing 
data to describe the relationship of defoliation with yield 
reduction.
 “We need also information to establish the correlation 
between the level of soybean looper populations with percent 
defoliation of soybean plants.
 “We measured the amount of soybean foliage consumed 
by the caterpillar necessary to complete larval development. 
The larvae gained 353.6 mg fresh weight and consumed 
1.626 mg of fresh, young, soybean leaves (“Harosoy”). The 
food weight was converted to area and we found that each 
larva ate from 120 to 180 square cm of foliage.
 “Defoliation caused by the soybean looper differs from 
the simulated defoliation in a number of ways:

 “(1) Larval feeding extends over a period of two to three 
weeks whereas simulated damage is usually infl icted on one 
operation.
 “(2) Larval damage frequently results in the removal 
of many small areas of the leaf, whereas most simulated 
damage work is done by removal of entire leafl ets, and
 “(3) During the time in which the larva is feeding, the 
plant is growing, therefore compensation starts even while 
damage is being infl icted.
 “Despite these incongruencies, we can use the data 
on the correlation of simulated defoliation with yield loss, 
and the data on foliage consumption by the caterpillars in 
preliminary model’s to defi ne the most critical parameter in 
a pest management program, namely the economic injury 
level, which is the “lowest pest population density that will 
cause economic damage” (Stern et al., 1959) or “the (pest) 
population that causes incremental damage equal to the cost 
of preventing damage” (Headley, 1972). In fact, control 
measures should be applied before the economic injury level 
is reached and this critical time for making precautionary 
treatments is known as the economic threshold.
 “In practical terms, we need a method for defi ning the 
population of soybean loopers (in our example) that, if left 
unchecked, will eventually cause an amount of damage that 
will reduce the potential yield by an amount greater than 
the cost of the control measures. Therefore, the cost of the 
control will be more than offset by the corresponding gain in 
yield.
 “At this point entomological considerations intertwine 
with economic considerations...” Address: Assoc. 
Entomologist, Section of Economic Entomology, Illinois 
Natural History Survey, and Assoc. Prof., Univ. of Illinois.

462. Nelson, A.I.; Ferrier, L.K. 1974. Foods from whole 
soybeans. INTSOY Series No. 2. p. 173-78. Proceedings of 
the Workshop on Soybeans for Tropical and Subtropical 
Conditions (College of Agric., Univ. of Illinois at Urbana-
Champaign). [8 ref. Eng; spa]
• Summary: Properly hydrated and blanched soybeans offer 
great potential for processing into a wide variety of food 
products. The following are some of the foods made at the 
University of Illinois: 1. Drum dried fl akes: 100% whole 
soybean, soy-rice (50:50), soy-corn (50:50), soy-brown 
sugar-peanut (50:35:15), soy-banana (50:50) weaning food. 
2. Canned and homecooked soybeans: Vegetarian soybean, 
three bean salad, soy with chicken, soy with pork, soy with 
lamb, pork with soybeans. 3. Soy beverages and beverage 
products: Plain beverage, chocolate beverage, blend of 
soy beverage and cottage cheese whey, ice cream (mocha 
fl avor), yogurt. 4. Spreads: Diet spread (margarine fl avor), 
dip, peanut butter analog [soynut butter]. 5. Snacks: Roasted 
soybean cotyledons [soynuts], extruded puffed rice and 
corn fortifi ed with full fat soy fl our. Address: 1. Prof.; 2. 
Asst. Prof. Both: Dep. of Food Science, Univ. of Illinois at 
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Urbana-Champaign.

463. Sinclair, James B. 1974. Bacterial and fungal diseases 
of soybean in the tropic and subtropics. INTSOY Series No. 
2. p. 112-14. Proceedings of the Workshop on Soybeans 
for Tropical and Subtropical Conditions (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [5 ref. Eng; spa]
• Summary: “There are over 50 fungal and fi ve bacterial 
diseases of soybeans, many of which can cause serious 
losses. Some of the more important diseases caused by these 
bacteria and fungi are:
 “Bacterial (Foliage blights, seed and seedling diseases):
 “Common blight–Pseudomonas glycinea
 “Wildfi re–Pseudomonas tabaci
 “Pustule–Xanthomonas phaseoli
 “Fungal:
 “Root and stem decays:
 “Antracnose–Colletotrichum truncatum
 “Charcoal rot–Macrophomina phaseolina (Rhizoctonia 
bataticola)
 “Brown stem rot–Cephalosporium gregatum
 “Rhizoctonia diseases–Rhizoctonia solani
 “Pythium root rot–Pythium spp.
 “Phytophthora rot–Phytophthora megasperma var. sojae
 “Pod and stem blight–Diaporthe phaseolorum var. sojae
 “Stem canker–Diaporthe phaseolorum var. caulivora
 “Foliage spots and blights:
 “Rust–Phakopsora pachyrhizi
 “Downy mildew–(Peronospora manshurica),
 “Brown spot–Septoria glycines
 “Frogeye spot–Cercospora sojina
 “Phyllosticta leaf spot–Phyllosticta sojaecola
 “There are fi ve diseases of soybeans that are potentially 
of great economic importance in the tropics and subtropics: 
common bacterial blight, Rhizoctonia root rot, pod and stem 
blight, anthracnose and rust.
 “The common bacterial blight organism lowers seed 
quality by reducing seed germination and emergence, and 
causes seedling diseases. The bacterium is omnipresent 
causing a leaf spot and under high humidity induces 
defoliation. Epidemics often follow heavy rains with strong 
winds.
 “Rhizoctonia root rot has caused severe losses in the 
soybean-growing areas of southern Brazil. Large areas or 
patches within a fi eld show progressive dying of plants 
from about fl owering to maturity. It appears to be a root-rot 
complex involving at least two fungi. Rhizoctonia solani and 
Fusarium spp.

“Diaporthe phaseolorum var. sojae (Phomopsis sojae) 
lowers sees quality by reducing seed germination and 
emergence, and causes seedling diseases. It also causes 
pod and stem blight, which weakens maturing plants, 
cause lodging and thus reduces yield. It is favored by high 
humidity.

 “Anthracnose is world wide in distribution and has 
caused serious losses in central India. It is favored by high 
humidity. It is seed-borne.
 “Soybean rust is found in the Far East [East Asia], 
Russia, India, China and Australia. It is not known to 
occur in the Americas. All precautions must be taken not to 
introduce this fungus into the soybean areas of the Western 
Hemisphere. It causes a foliage blight, which can induce 
complete defoliation. Seed transmission is suggested.” 
Address: Prof., Dep. of Plant Pathology, Univ. of Illinois at 
Urbana, Champaign.

464. Whigham, D.K. 1974. International variety trials. 
INTSOY Series No. 2. p. 20-37. Proceedings of the Workshop 
on Soybeans for Tropical and Subtropical Conditions 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[Eng; spa]
• Summary: “The INTSOY variety evaluation trials were 
established in early 1973 to determine the adaptability of 
soybeans throughout the tropical and subtropical areas of the 
world. Commercially available soybean varieties were used 
because of the quantity of seed required. Large quantities of 
experimental lines were not available.”
 In 1973, soybean trials were conducted in 33 different 
countries. In 11 of these countries, FAO cooperated in the 
trials. The 1973 trials consisted of 20 varieties which were 
replicated four times in a randomized complete block design. 
Table I titled “1973 INTSOY variety evaluation trials” (p. 
22) lists the names of the 33 cooperating countries and the 
number of variety trials conducted by each country during 
1973. A total of 90 trials (the number for each country is 
shown after the country name) were conducted during the 
year. An asterisk (*) shows the 11 countries in which FAO 
cooperated. Africa: Egypt* 1, Ethiopia* 3, Ghana 3, Kenya 
1, Sierra Leone 2, Somalia* 2, South Yemen* 1, Sudan* 1, 
Tanzania 3.
 In Somalia, the two soybean trials in 1973 were 
conducted by: Mr. M.A. Dukseyeh, Head, Agricultural 
Research Service, Ministry of Agriculture, Central 
Agricultural Research Station–Afgoi, Mogadishu, Somalia. 
Note: These are the fi rst soybean trials conducted in Somalia 
since 1927 (see Vivenza 1928).
 Asia: Afghanistan* 1, India 2, Indonesia 5, Malaysia 2, 
Pakistan* 3, Philippines 3, South Viet Nam 3, Sri Lanka 12, 
Taiwan 2, Thailand 7, Tonga 2.
 Mesoamerica: Belize 3, Costa Rica 4, Guatemala 2, 
Mexico 3, Nicaragua 1, Puerto Rico 6.
 Middle East: Iran* 1, Iraq* 1, Jordan* 2, Syria 1.
 South America: Colombia 3, Ecuador 2, Peru 2.
 Specifi c results for all varieties tested are given for Sri 
Lanka (4 sites), Philippines (2 sites), Puerto Rico (2 sites), 
Pakistan, and Indonesia. At most locations the protein and oil 
content was greater than when the same varieties were grown 
in the USA.
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 A comparison of the Appendix of this report (p. 33-
37, unnumbered) with the “International soybean variety 
experiment: First report of results” (Whigham, Oct. 1975. 
INTSOY Series No. 8) shows that cooperators in six 
countries who were sent soybeans for trials did not send 
back any results: They were: (1) South Yemen–Dr. H. 
Idris, Agricultural Research Station, El Kod, Aden, South 
Democratic Yemen. Note: This is the earliest document 
seen (Dec. 2007) concerning soybeans in Yemen. (2) 
Sudan–Dr. M.O.M. Salih, Director of Agric. Research Corp., 
Wad Medani, Sudan; (3) Tonga–Mr. Merle M. Anders, 
Agronomist, Dep. of Agriculture, Box 14, Nuku’alofa, 
Tonga. Note, however, that Mr. Anders reported his results in 
1976 in the Fiji Agricultural Journal 38(2):77-80.
 Note: This is the earliest document seen (March 2010) 
concerning soybeans in Tonga; they arrived there in 1973 
and were planted by Anders on 27 June 1973 (See Anders 
1976). The source of these soybeans was INTSOY at the 
University of Illinois.
 (4) Guatemala–Dr. Albert N. Plant, USAID, Guatemala 
City, and Dr. Ricardo Bressani, Jefe de la Div. de Ciencias 
Agricolas y de Alimentos, Carretera Roosevelt, Zone 11–AP 
Postal 1188, Guatemala; (5) Iran–Dr. N.C. Amirshahi, Head, 
Dep. of Agronomy, Karaj Agric. College, Univ. of Tehran, 
Iran; (6) Iraq–Mr. Haji Abdul Sattar, Director, Research Ind. 
Crops, Abu Ghraib Agricultural Research Station, Baghdad, 
Iraq. For a report on the results of these trials, see Fadhil-
Alzubaidi 1975. Note: This is the earliest document seen 
(Dec. 2007) concerning soybeans in Iraq.
 The cooperator in Belize in 1973 was (p. 35): Dr. J.P. 
Cal, Agronomist, Department of Agriculture, Central Farm–
Belmopan, Caijo District, Belize, British Honduras. No 
results for soybeans in Belize are given.
 The cooperator in Nicaragua in 1973 was (p. 36): Mr. 
Mack H. McLendon, Deputy Food & Agri. Offi cer, USAID/
Nicaragua, c/o American Embassy, Managua, Nicaragua. 
No results for soybeans in Nicaragua are given. Address: 
Asst. Prof., Dep. of Agronomy, INTSOY, Univ. of Illinois at 
Urbana-Champaign.

465. Dobereiner, Johanna. 1974. Legumes in Latin American 
agriculture. Proceedings of the Indian National Science 
Academy. Part B, Biological 
Sciences 40(6):768-94. 
June. [150+* ref]
• Summary:  A very 
important paper. 
“Introduction: In contrast 
to most Eastern [Asian] 
Countries, the Latin 
American continent is 
underpopulated and many 
areas are available, mainly 
in the central regions, which 

represent possibilities for potential protein yield increases. 
More than two million sq km. of savannas of the Brazilian 
Central Highlands, for example, are covered up to now 
with practically useless ‘cerrado’ vegetation, but could be, 
made suitable for mechanized legume cultivation,” once the 
economics are worked out.
 On pages 772-73 is a section on soybeans:

“Glycine max is the most important oil and grain legume 
in the East, but the USA are by far the largest soybean 
producers in the world, with 31 million tons produced 
against 11.5 by China and 3.5 by Brazil (FAO 1971), the two 
following soybean producing countries. Although soybeans 
are not a tropical, but rather a subtropical crop, some 
reference to it seems necessary within this report due to the 
great importance of this crop in oil and protein production 
and soil improvement, in the developing countries. It seems 
the only grain legume which is suitable for mechanized 
cultivation on large areas and soybean protein yields/ha are 
the highest obtainable on large-scale basis.
 “The soy bean culture was introduced on a larger scale 
into the South of Brazil about 12 years ago, and is extending 
with explosive speed onto the Southeast States and very 
lately into the Central Highlands of Mato Grosso, Goias and 
Minas Gerais. Table I gives some fi gures which indicate 50 
to 100 per cent increases in soybean production per year and 
due to the up to now unlimited export market, estimates are 
for 10,000,000 tons in 1977. Within a few years, soybeans 
became the second most important export product of Brazil 
(after coffee). Soybeans in all these areas are inoculated and 
grown without nitrogen fertilizer and inoculation is required 
by the banking institutions in order to give credits.”
 Table 1 shows “Increase in soybean production in 
several Brazilian states (in tons) (IBGE 1973).”
 “There are large differences between soybean cultivars 
in their performance of the symbiosis (Dobereiner et al. 
1966; Hardy et al. 1971), some cultivars nodulating easily in 
all soils and with every inoculant, while others usually form 
only few nodules and are capable of a satisfactory symbiosis 
only under optimal soil and environment conditions and 
with specifi c strains. Unfortunately most highly productive 
soybean cultivars from the USA are of the latter type, as 
soybean breeding programmes in this country are more 
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often neglecting completely nodulation ability and selecting 
their new cultivars in plots heavily fertilized with mineral 
nitrogen.
 “Apart from the earlier work initiated by Williams and 
Lynch (1954) and that of the Beltsville group (Weber et 
al. 1971), which confi rms the importance of plant genetic 
characters in soybean nodulation, to the author’s knowledge 
there is no systematic study on genetics of the soybean 
symbiosis, a fi eld urgently needed to assure successful 
soybean breeding for countries where soybean’s must be 
suitable for high yields when grown without mineral N.
 “Environmental effects on nodulation diffi culties 
were shown by Vincent (1967); it was suggested that easy 
nodulating soybean cultivars need less calcium for optimal 
nodulation which is also less inhibited by soil nitrogen 
(Doebereiner and Arruda 1967). Nodulation diffi culties 
in G. wenghtii [perhaps Glycine wightii, since renamed 
Neonotonia wightii] and D. uncinatum [Desmodium 
uncinatum] were attributed to low calcium extracting 
capacity (Norris 1967). Recent soybean research is directed 
to host Rhizobium combinations which are less inhibited by 
additional mineral fertilizer (Hardy et al. 1971; Rios 1972, 
unpublished) and to longer-lasting active nodule tissue.
 “Soybean Rhizobium strains could be divided into 
two groups, one composed of the large majority of strains 
which are serologically unrelated and show moderate nodule 
effi ciency and the other of a smaller group of strains, all 
serologically related to three serotypes, one originated in the 
USA, one in Australia and one in Japan, with the ability to 
fi x about twice the amount of N2 per g nodule (Dobereiner 
et al. 1970). This higher effi ciency was accompanied by a 
20 per cent higher leg-haemoglobin and 100 per cent higher 
Mo content of the nodules (Pedrosa et al. 1970), but was 
independent of the volume of bacteroid tissue within the 
nodule.
 “A laboratory test to differentiate between these two 
types of strains was based on the growth in liquid medium 
where the inhibition by 400 ppm asparagine in comparison 
with 100 ppm was used as differentiation character. The 
group of very effi cient strains was inhibited 75±8.7 per cent 
while the remaining strains only 11 per cent ± 8.6 (Pedrosa 
et al. 1970b). As nodule initiation and growth seem more 
sensitive to adverse soil conditions than nitrogen fi xation 
per se, Rhizobium strains fi xing more nitrogen per unit 
nodule tissue are at advantage in the fi eld compared with 
less effi cient strains; in the greenhouse, where there is no 
limit to nodule formation, the two groups of strains might 
not be distinguished. The group of strains with high nodule 
effi ciency and which was inhibited by DL-asparagine 
contained most of the strains previously selected as the best 
fi eld strains in Australia, USA and Brazil.” Address: Central-
South Agricultural Research Inst. (Instituto de Pesquisa 
Experimentacao Agropecuarias Centro-Sul), Rio de Janeiro, 
Embrapa, Brazil.

466. McLaren, Donald S. 1974. The great protein fi asco: 
Dogma disputed. Lancet ii(7872):93-96. July 13. [42 ref]
• Summary: This stimulating article summarizes the history 
of the world’s preoccupation with the “protein gap” and in 
particular the reasoning by which the UN agencies came to 
identify protein as the weak point in the world’s nutritional 
defences. “The concept of the much-publicised world protein 
‘gap’, ‘crisis’, or ‘problem’ arose from the description of 
kwashiorkor in Africa in the 1930s and the assumption, 
which has turned out to be wrong, that malnutrition in 
children takes this form throughout the world. As a result, 
measures to detect protein defi ciency and treat and prevent 
it by dietary means have been pursued until the present 
time. The price that has been paid for these mistakes is only 
beginning to be realised.” The major protagonist of the 
protein gap theory is the Protein Advisory Group (PAG) of 
the United Nations. “The PAG is now caught in a crossfi re of 
criticism and is experiencing a crisis of identity.”
 In 1959 Dr. Jeliffe introduced the term “protein-calorie 
malnutrition” to cover not only the entire clinical spectrum 
of marasmus, kwashiorkor, and intermediate forms, but also 
mild and moderate subclinical stages.
 “Once the emphasis had been fi rmly placed on 
kwashiorkor and protein defi ciency, it followed that protein 
should be described as the cure.” Yet “more and better 
protein is not the answer. The only exception is those 
populations subsisting largely on starchy roots such as 
cassava and yams, or plantain, which are very low in protein. 
However, these people form only about 5% of the world’s 
malnourished and owing to changing food habits and the 
urban drift they are diminishing actually and relatively.”
 Scores of protein-rich foods have been developed but 
have not helped much in solving the problem of infant 
protein-calorie malnutrition. “The original principle of using 
locally available vegetable-protein sources has been largely 
abandoned, and the major share of the world production 
in 1971 consisted of C.S.M. (corn-soy-milk) and W.S.B. 
(wheat-soy-blend) in the United States. Today ‘Incaparina’, 
the most publicised mixture, costs nearly 4 times as much 
as the cornmeal it replaces, would use up more than one-
sixth of a Central American peasant’s daily wage to feed 
one 12-month-old child, and even in its home country ‘has 
not been consumed in nutritionally signifi cant quantities.’ 
Vitasoy constitutes 25% of the soft-drink industry of Hong 
Kong, but they have had no malnourished children there for 
years. Elsewhere another product sells mainly as a pet food. 
There is not a single study to show that these mixtures can 
justify under practical fi eld conditions the extravagant claims 
made for them.”
 “U.N. Agency Involvement: In the reports of the Expert 
Committee on Nutrition of F.A.O./W.H.O. from 1950 to 
1971 and other documents published by these agencies 
and UNICEF, one can readily trace the involvement of the 
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U.N. agencies in the protein fi asco. The undue emphasis 
put on protein defi ciency and on the measures related 
thereto is clearly documented. After the establishment of 
the Protein Advisory Group in 1955 the approach became 
phrenetic [frenetic = frenzied, frantic], reaching its zenith 
with an unsuccessful attempt to set up a world council on 
protein and an abortive effort to convince the U.N. that 
there was an impending protein crisis [see United Nations. 
1968. “International Action to Avert the Impending Protein 
Crisis”].
 “Food consumption data and dietary surveys incriminate 
energy rather than protein defi cit.” In the cause, “poverty, 
ignorance, bad housing, poor hygiene, and lack of family 
planning all conspire.” Address: Nutrition Research Lab., 
School of Medicine, American Univ. of Beirut, Beirut, 
Lebanon.

467. von Oppen, Matthias. 1974. Soybean processing in 
India: A location study on an industry to come. INTSOY 
Series No. 4. 55 p. July. (College of Agric., Univ. of Illinois 
at Urbana-Champaign). [30 ref]
• Summary: Note: “The material presented in this study 
is based on the author’s Ph.D. thesis entitled ‘Optimal 
Size and Location of Marketing Facilities for Soybeans 
in India.’ The research was undertaken as part of the 
Agency for International Development (AID)–University 
of Illinois at Urbana-Champaign Coordinated Research 
Project (Soybeans), under the direction of Dr. Earl R. Leng, 
Professor of Agronomy.”
 Contents: Introduction.
 Soybeans for India: Potentials and Constraints: The 
Defi ciency of Edible Oil and Protein in the Indian Diet, 
Potential of Soybeans for Increasing Edible Oil and Protein 
Supply, Requirements for Developing a Soybean Processing 
Industry.
 Simulation Model of a Soybean Processing Industry: 
Location of Processing Plants Within a Region, Interregional 
Trade, Spatial Equilibrium Model of Plant Location.
 A Future Soy Industry in India: Basic Assumptions 
and Date: Development Over Time, Regional Supply of 
Soybeans, Processing Costs, Conversion Factors, Demand 
Functions for Soy Meal and Soy Oil as Substitute Products, 
Interregional Transport by Railroad, Intraregional Transport 
by Truck.
 The Indian Soy Economy: Model Results: Quantities 
Demanded per Region, Flows Among Regions, Number and 
Average Size of Plants and Average Processing Costs per 
Region.
 Sensitivity of the System to Changes in the Constraints: 
Effects of Changes in Regional Supplies, Effects of Changes 
in Rail and Truck Rates, Effects of Changes in Modes and 
Volume of Consumption. Address: College of Agriculture, 
Univ. of Illinois.

468. Quad-City Times (Davenport, Iowa). 1974. Get bean 
study grant. Aug. 25. p. 36.
• Summary: “Urbana, Illinois–The University of Illinois here 
has received a $100,000 grant from Rockefeller Foundation 
for soybean research, according to Orville G. Bentley, dean 
of the college of agriculture.
 “Bentley said the grant was made to the International 
Soybean Program (INTSOY), located in the college of 
agriculture, for a cooperative program with the University of 
Puerto Rico.
 “The program is to expand the use of soybeans as a 
means of alleviating the protein-calorie defi ciency problems 
in developing countries, particularly in tropical and 
subtropical countries.
 “Bentley said, ‘We believe that this project will have a 
major impact upon the pattern of production and the use of 
soybeans in the developing countries of the world.’
 “The one-year grant will be used to study improved 
production, plant protection and storage methods. Some of 
the research will be conducted under tropical conditions at 
the University of Puerto Rico.
 “Other fi nancial support is being supplied by the U.S. 
Agency for International Development” [USAID].
 Note: This article also appeared in The Daily Sentinel 
(Woodstock, Illinois) (Aug. 27, p. 3).

469. INTSOY Newsletter (Urbana, Illinois). 1974. What is 
INTSOY? No. 1. p. 1. Aug. [5 ref]
• Summary: “The International Soybean Program (INTSOY) 
is a cooperative program between the College of Agriculture 
of the University of Illinois at Urbana-Champaign and the 
University of Puerto Rico, College of Agricultural Sciences, 
Mayaguez.”
 “INTSOY was formally established in 1973...” 
“INTSOY is concerned with all phases of soybeans from 
planting the seed to consumption. These phases include 
production, harvesting, marketing, processing, and 
utilization. INTSOY’s major interest is in the exploitation 
of the unique potential of soybeans as a source of protein fi r 
direct human consumption. Research centers primarily on the 
problems of tropical and subtropical environments but is also 
concerned with nutrition and processing as ways to expand 
use of soybean protein foods in human diets.”
 “Currently, USAID and the Rockefeller Foundation 
provide most of the fi nancial support, but a broadened base 
of support is needed to attain the full potential that rests in 
INTSOY.”
 On page 2 is brief description of each of INTSOY’s fi ve 
publications; a single copy of each will be mailed on request 
free of charge. Also, a list of the INTSOY professional staff. 
William N. Thompson is director. Address: 113 Mumford 
Hall, Urbana, IL 61801. Phone: (217) 333-6422.

470. INTSOY Newsletter (Urbana, Illinois). 1974. Soybean 
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training programs in 1975. No. 1. p. 1-2. Aug.
• Summary: Note: “The material presented in this study 
is based on the author’s Ph.D. thesis entitled ‘Optimal 
Size and Location of Marketing Facilities for Soybeans 
in India.’ The research was undertaken as part of the 
Agency for International Development (AID)–University 
of Illinois at Urbana-Champaign Coordinated Research 
Project (Soybeans), under the direction of Dr. Earl R. Leng, 
Professor of Agronomy.”
 Contents: Introduction.
 Soybeans for India: Potentials and Constraints: The 
Defi ciency of Edible Oil and Protein in the Indian Diet, 
Potential of Soybeans for Increasing Edible Oil and Protein 
Supply, Requirements for Developing a Soybean Processing 
Industry.
 Simulation Model of a Soybean Processing Industry: 
Location of Processing Plants Within a Region, Interregional 
Trade, Spatial Equilibrium Model of Plant Location.
 A Future Soy Industry in India: Basic Assumptions 
and Date: Development Over Time, Regional Supply of 
Soybeans, Processing Costs, Conversion Factors, Demand 
Functions for Soy Meal and Soy Oil as Substitute Products, 
Interregional Transport by Railroad, Intraregional Transport 
by Truck.
 The Indian Soy Economy: Model Results: Quantities 
Demanded per Region, Flows Among Regions, Number and 
Average Size of Plants and Average Processing Costs per 
Region.
 Sensitivity of the System to Changes in the Constraints: 
Effects of Changes in Regional Supplies, Effects of Changes 
in Rail and Truck Rates, Effects of Changes in Modes and 
Volume of Consumption, Effects of Changes in Export 
Demand, Effects of Changes in Conversion Rates, Effects of 
Changes in Processing Costs,
 Aspects in Designing an Optimum Marketing System: 
Example of a Development According to Model Results, 
The Problem of the Initial Start, Contractual Arrangements 
Between Growers and Processors of Soybeans.
 Conclusions for Different Decision-Makers: 
Implications for Growers, Implications for Processors, 
Implications for Consumers, Implications for Public 
Decision-Makers.
 Summary
 Appendix A
 Appendix B
 Appendix C

471. INTSOY Newsletter (Urbana, Illinois). 1974--. Serial/
periodical. International Soybean Program, University of 
Illinois. Vol. 1 Aug. 1974. Quarterly.
• Summary: This superb, pioneering newsletter was written 
by Bonnie Irwin. Starting in April 1987, with Robert Wynstra 
as editor, as INTSOY’s focus shifted to soybean utilization, 
this quarterly publication adopted a new format and 

became an excellent source of information about soyfoods 
worldwide.

472. Williams, S.W.; Hendrix, W.E.; von Oppen, M.K. 1974. 
Potential production of soybeans in North Central India. 
INTSOY Series No. 5. iv + 21 p. Aug. (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [17 ref]
• Summary: Contents: Preface. Summary.
 Soybean Production and Research in India: Early 
Production and Research Experience, Recent Soybean 
Variety Trials, Current Soybean Production Research.
 Need for Soybean Market Outlets.
 Purposes and Scope of this Study.
 Assumptions and Methods of Analysis: Factors Involved 
in Choice of Crops, Crops and Land Uses with which 
Soybeans Will Compete, Price of Soybeans, Rate and Extent 
of Adoption of Soybeans.
 Study Findings: Comparative Returns from Soybeans 
and Competing Crops, Location and Area of Competing 
Land Uses, Jowar, Small millets, Kharif pulses, Maize, 
Bajra, Cotton, Rice, Kharif-fallow land, Current fallow, Total 
area, Potential Production of Soybeans, Adequacy to Meet 
Plant Needs,
 Conclusions. References. Appendices. Address: 1. 
Prof. of Agricultural Marketing, Univ. of Illinois, Urbana-
Champaign.

473. PAG Bulletin (Protein Advisory Group, WHO / FAO 
/ UNICEF). 1974. PAG’s name changed, scope widened. 
4(3):1-2. Sept.
• Summary: “The Protein-Calorie Advisory Group of the 
United Nations System is the new name assigned by its 
sponsoring agencies (FAO, WHO, UNICEF, IBRD and the 
United Nations) to the Protein Advisory Group of the United 
Nations System. The group’s well-known acronym, PAG, 
will be retained for identifi cation purposes.” Explains the 
reasons for the change.

474. PAG Bulletin (Protein Advisory Group, WHO / 
FAO / UNICEF). 1974. Protein-Calorie Advisory Group. 
4(3):Inside front cover. Sept.
• Summary: Defi nes the functions of the group, its sponsors, 
members for 1974-75, rights and permissions, mailing 
list, and staff members of the PAG Secretariat (names and 
titles). The Protein-Calorie Advisory Group of the United 
Nations System (PAG) is an interdisciplinary committee of 
internationally-recognized experts who advise the United 
Nations and its agencies on technical, economic, educational, 
social and other related aspects of global malnutrition 
problems and the broad programs and new areas of activity 
needed for combating them. Since its inception in 1955, 
the PAG has emphasized protein-calorie malnutrition as a 
primary and continuing threat to the health and survival of 
infants and young children in the developing countries and 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   214

© Copyright Soyinfo Center 2021

has played an active role in promoting the development 
of novel and locally-available protein resources for the 
developing world. The PAG also reacts to socioeconomic 
considerations, trends in world food supply and consumption 
and the need for governmental initiatives and priorities in 
dealing with these problems.
 “The PAG is sponsored by the Food and Agriculture 
Organization of the United Nations (FAO), The World Health 
Organization (WHO), the United Nations Children’s Fund 
(UNICEF), the International Bank for Reconstruction and 
Development (IBRD), and the United Nations.
 “PAG members for 1974 and 1975 are:
 “Prof. Joaquin Cravioto, Chairman (Mexico)
 “Dr. M.S. Swaminathan, Vice-Chairman (India)
 “Dr. Julian Magalhaes Chacel (Brazil)
 “Mr. Sol Chafkin (U.S.A.)
 “Mr. Joseph Hulse (Canada)
 “Mr. Leonard Joy (United Kingdom)
 “Dr. Karl Eric Knutsson (Sweden)
 “Dr. Jean Mayer (U.S.A.)
 “Dr. Asok Mitra (India)
 “Dr. Million Neqniq (Ethiopia)
 “Prof. Dr. Selo Soemardjan (Indonesia)
 “Prof. Thomas Stapleton (Australia)
 “Prof. Nevin S. Scrimshaw, ex offi cio, Retiring 
Chairman (U.S.A.)
 “The purpose of the PAG Bulletin is to promote the 
exchange of information on the world malnutrition problem 
among all those who are motivated to work towards its 
solution. Published quarterly in English, French, and Spanish 
editions, it is sent gratis to individuals, institutions, and 
commercial organizations with an active interest in scientifi c, 
technological, economic or social aspects of protein-calorie 
malnutrition on a worldwide basis.
 “The PAG Bulletin can succeed in its mission 
only insofar as it can comprehensively and objectively 
communicate with its readership. Readers are invited to 
comment in writing on what they read in the Bulletin. In 
addition, the PAG Secretariat welcomes suggestions for 
broadening and deepening the scope of the Bulletin, thereby 
increasing its usefulness.
 “Rights and permissions: With the exception of signed 
articles, permission to quote or republish items from the 
PAG Bulletin is not required. However, the PAG Secretariat 
requests due credit as well as copies of material quoted 
or republished. Please consult the Secretariat regarding 
clearance of signed articles.
 “Mailing list: Every effort will be made to honor 
requests to be added to the PAG Bulletin mailing list. In the 
interests of economy, however, copies should be shared by 
colleagues or borrowed from libraries wherever possible. 
Address requests to:
 “Secretariat, Protein-Calorie Advisory Group of the 
United Nations System 866 United Nations Plaza, New York, 

N.Y. 10017, U.S.A.
 “PAG Secretariat: Staff members of the PAG Secretariat 
are:
 “Max Milner, Ph.D., Scientifi c Secretary and Director of 
Secretariat
 “P.S. Venkatachalam, M.D.. Assistant Secretary
 “Robert L. Wersan, M.A.
 “Charlotte S. Kouris, M.Sc.
 “Mrs. Rosanne Burgaretta
 “Ms. Aurora Rausa Freundlich
 “Miss Milena Peluchova
 “Mrs. Mary Toumayan.”

475. INTSOY Newsletter (Urbana, Illinois). 1974. Soybean 
variety evaluation trials. No. 2. p. 1. Nov.
• Summary: Ninety “soybean variety evaluation trials were 
distributed to 33 countries during the last 9 months of 1973. 
Twenty varieties, representing a wide range of genetic 
material, were tested at each location, with local varieties 
substituted at some locations.
 “The maximum yield reported, based upon data from 
16 countries, was 4,826 kilograms per hectare (72 bushels 
per acre), and the average high yield from 35 locations was 
2,388 kilograms per hectare (36 bushels per acre). Hardee, 
Williams, and Davis were the most consistently high-
yielding varieties.”

476. Shanmugasundaram, S.; Toung, T.S.; Liou, T.D.; Wu, 
H.B.F. 1974. Photoperiod insensitivity in soybean. Agronomy 
Abstracts 1974:78.
• Summary: “One thousand nine hundred and seventy-
eight accessions of soybean representing the 10 U.S. 
maturity groups were screened in the fi eld for photoperiod 
insensitivity. We defi ne a photoperiod insensitive line as 
one which can fl ower within a range of fi ve days difference 
regardless of photoperiod. We have found 212 accessions out 
of 1978 tested to be insensitive under Shanhua conditions. 
From these 212 accessions, we noted that 20 of them 
showed no difference in their fl owering date within each 
line regardless of whether it was in a 12-hour or a 16-hour 
photoperiod. Photoperiod insensitive lines were detected 
from the U.S. maturity groups O0, 0, I, II, III, and IV only. 
Our results provide a clear concept for the soybean breeding 
program in the tropics. The use of materials from U.S. 
maturity groups IV through VIII alone will result only in 
the development of varieties which are season as well as 
location-specifi c. A generous use of photoperiod insensitive 
germplasm from the early maturity groups in combination 
with materials from late maturity groups should enable us 
to breed suitable cultivars with wider adaptability for the 
tropics.”
 Note. This is the earliest document seen (Aug. 2018) 
that contains the term “photoperiod insensitivity” or the term 
“photoperiod insensitive” in connection with the soybean. 
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Address: AVRDC, Shanhua, Taiwan.

477. Daily Chronicle (The) (De Kalb, Illinois). 1974. 
Feeding world’s hungry is conference topic. Dec. 31. p. 16.
• Summary: One of “the most important issues confronting 
society today–’Feeding the World’s Hungry’” will be 
examined “at the up-coming 45th Annual Church and 
Community Institute.
 “The two-day conference is scheduled for Jan. 13-14 at 
the University of Illinois Union...”
 “Related presentations and discussions by U of I 
agricultural economists on such topics as the International 
Soybean Project [sic, Program] (INTSOY) headquartered at 
the University of Illinois and...”

478. SoyaScan Notes. 1974. Chronology of soybeans, 
soyfoods and natural foods in the United States 1974 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: 1974 March. The fi rst issue of Vegetarian Times 
is published by Paul Obis in Chicago, Illinois.
 1974 April. Bob Gerner (of Westbrae) and William 
Shurtleff (guide) travel throughout Japan searching for 
quality sources of traditional miso and soy sauce. Right after 
the trip, Westbrae starts importing these products.
 1974 Aug. 9. President Nixon, elected in 1968 and 1972, 
resigns after the Watergate scandal. Gerald Ford succeeds 
him as president. Butz continues as Secretary of Agriculture.
 1974. Brazil passes West Germany to become the 
world’s second largest soybean crusher, after the U.S.
 1974 late. Miles Laboratories / Worthington introduces 
the Morningstar Farms line of meat analogs based on spun 
soy protein fi ber. Sold nationally at U.S. supermarkets.
 1974 late. The Farm in Summertown, Tennessee, 
publishes Yay Soybeans!, a 14-page booklet containing many 
innovative soyfoods recipes, such as “soy ice cream–ice 
bean,” soy yogurt,” “soy cheese,” “soy cheesecake,” “soy 
mayonnaise,” and “soysage” (a meatless okara & soymilk 
sausage). Most of the dairylike products were made with 
fresh or cultured soymilk. The Farm now grows 150 acres 
of soybeans to feed its community of 800 people. It has just 
established Plenty, a non-profi t corporation “To help share 
out the world’s food, resources, materials, and knowledge 
equitably for the benefi t of all.”
 1974. The Farm in Summertown, Tennessee, publishes 
Hey Beatnik, which contains the earliest know use of the 
term “Soy Dairy.” The Farm’s soy dairy now makes 60 
gallons of soymilk a day at a total cost of $0.30 per gallon.
 1974. Tofu Recipes, the fi rst book on tofu in English, 
written and self-published by Grace Kikuchi in Ann Arbor, 
Michigan. Spiral bound and 47 pages long, it gives a recipe 
for homemade tofu and uses tofu largely with fi sh and meat.
 1974 Nov. World Food Conference in Rome, Italy. 
Delegates from 130 UN member countries adopt an 

international strategy to overcome world hunger and 
malnutrition.
 1974-1975? Eden Foods starts to import natural foods, 
including miso and shoyu, from Japan.

479. Stapleton, Thomas. 1974. Infant feeding in the People’s 
Republic of China. PAG Bulletin (Protein Advisory Group, 
WHO / FAO / UNICEF) 4(4):31-33. Dec. Abstracted from 
Notes by a Visitor to China. [1 ref]
• Summary: “To nearly every medical observer who visits 
China, one of the most remarkable achievements is the 
virtual elimination of infant and childhood malnutrition.” 
Breastfeeding and cow’s milk have played an important role 
in this process. “In the early stages following Liberation, 
when cow’s milk was in short supply, the Chinese developed 
a number of infant foods prepared from locally grown 
products, such as rice and soybeans.” Address: Prof. of Child 
Health, Univ. of Sydney, Australia.

480. von Oppen, Matthias. 1974. Potential for production 
and processing of soybeans in India. ICRISAT, Economics 
Department, Occasional Paper No. 7. 32 p. Dec. 
(Hyderabad, India). [14 ref]
• Summary: “An earlier version of this paper was given at 
the Regional Intsoy Conference on Soybeans, Addis Ababa 
[Ethiopia], Oct. 1974.” See INTSOY Series No. 6, p. 108-23, 
which see. Address: ICRISAT, Hyderabad 500016, India.

481. Duda, Zbigniew. 1974. Vegetable protein meat 
extenders and analogs; with special emphasis on proteins of 
soybean origin. Rome, Italy: Food and Agriculture Div. of 
the United Nations. Animal Production and Health Div. vii + 
89 p. No index. 27 cm. [214 ref]
• Summary: Contents: Author’s preface. Acknowledgements. 
Foreword. Introduction. Raw materials: Soybeans, other 
raw materials. Defi nitions: Meat extenders, meat analogues. 
Protein rich products originating from soybeans: Soy fl our 
and grits, food utilization of soybean fl ours and grits, soy 
protein concentrates, soy protein isolates, texturized soy 
protein. Technological and functional properties of vegetable 
protein. Market considerations. A random selection of 
T.V.P. extenders and analogues with their characteristics and 
uses: Miles Laboratories, Inc., Marschall Division, Elkhart, 
Indiana, USA, Vegetable protein food products (Temptein 
TM spun textured vegetable protein, vegetable protein 
meat analogues, bacon-like fl avoured chips, dehydrated 
ham-like fl avoured cubes, R pepperoni-like fl avoured 
links, Pro-lean 45 TM, Maxten textured vegetable protein, 
Morningstar Farms–breakfast links, patties, slices), Swift 
food protein, General Mills, Inc.–textured vegetable protein 
foods, Worthington Foods, Inc.–textured vegetable protein 
foods, Archer Daniels Midland Co.–textured vegetable 
protein products, Purdy Steak Corp.–textured vegetable 
protein products, A.E. Staley Manufacturing Co.–textured 
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and untextured vegetable protein products (200 series 
textured vegetable protein products, 400 series), Ralston 
Purina Company–textured soy protein products, Central 
Soya International Inc.–soy protein products, Nabisco, Inc. 
Protein Food Division–textured vegetable protein products, 
Lucas Meyer–soy protein products. Possible sources of 
meat substitutes other than soybeans: Protein from beans, 
from rapeseed, from sunfl ower seed, from cottonseed, from 
peanuts, other sources of proteins. General technological 
considerations. Projected consumption and market 
penetration. Cost considerations: The scale of production, 
the degree of processing, the price of raw materials. 
Conclusions. Selected Bibliography. Appendix I: USA 
soybean processors and products manufactured. Appendix 
II: Selected recipes using TVP for type A school lunches. 
Appendix III: Addresses of some companies making soy 
protein products. Appendix IV: Soybean utilization chart.
 This book is compiled from a British viewpoint and 
cites many British journal articles, thus making it a nice 
complement to the American articles and bibliographies on 
this subject. Its bibliography is excellent. Address: Meat and 
Milk Service, Animal Production andf Health Div., FAO, 
Rome, Italy.

482. Hittle, C.N.; Saxena, M.C. 1974. Report of a UNDP 
mission to review a request from the government of 
Sri Lanka for assistance to a project entitled Soybean 
Development. 113 p. Unpublished manuscript.

483. IRAT–Cameroun. 1974. Culture vivrière Ouest–
Bambrui Nord [Food crops West–Bambrui North]. Rapport 
d’synthèse pour 1974. [Fre]*
Address: Cameroon.

484. IRAT–Station de Recherches Agronomiques d’Awassa. 
1974. Rapport analytique d’experimentation–Maïs, Haricots 
et legumineuses [Experimental analysis report–Maize, 
Haricot beans and legumes]. Rapport de la Campagne. [Fre]*
Address: Ethiopia.

485. Mattil, K.F. 1974. Review and comparative analysis 
of oilseed raw materials and processes suitable for the 
production of protein products for human consumption. 
Vienna, Austria: United Nations Industrial Development 
Organization. (Sales No. E. 74.II.B.8). *

486. Yang, Charles Y. 1974. Soybean rust. AVRDC, Seminar 
Series. 22 p. *
• Summary: A good overview of soybean rust. This fungal 
disease “has been recorded in the northeastern, central, and 
southwestern provinces of China. It has also been reported 
in the USSR, Korea, Okinawa, Taiwan, the Philippines, 
Australia, Ceylon, India, Malaysia, Thailand, Cambodia, 
and Vietnam. Cultivated varieties of soybean known to 

be rust resistant in the past are now susceptible. Taichung 
4 had much more fi eld tolerance to soybean rust, with 
relatively fewer pustules, than other cultivated varieties. Two 
physiological races of this rust have been identifi ed through 
their characteristic pathogenic reactions... It is believed 
that there can be 6-8 cycles of the rust produced within 
one growing season” (from AVRDC 1992, #452). Address: 
Kyushu Univ., Japan.

487. Asian Vegetable Research and Development Center. 
1974. Annual report 1972-73. Shanhua, Taiwan. Soybeans: p. 
23-26. *
• Summary: “The AVRDC soybean improvement program 
develops and selects varieties that are particularly well 
adapted to the tropics and subtropics. Soybean rust is the 
most serious soybean disease in Taiwan.” Of 1,996 entries 
screened in the world soybean collection during the summer 
of 1973, no varieties were found resistant to the disease 
(from AVRDC 1992, #9). Address: Shanhua, Taiwan.

488. Bressani, Ricardo; Elías, Luiz G. 1974. Legume foods. 
In: A.M. Altschul, ed. 1974. New Protein Foods. Vol. 1A. 
Technology. New York: Academic Press. 511 p. See p. 230-
97. [300+* ref]
• Summary: In the Mexican-Guatemalan region, from which 
beans are native, they have been cultivated continuously for 
at least 4,000 years.
 The soybean “is a legume, but is rarely eaten as a food 
legume. Instead, it is processed by the oriental technologies 
or by treatment as an oilseed.”
 “In South America, with the exception of Uruguay and 
Argentina, as well as in Central America and Mexico, the 
bean most commonly consumed is Phaseolus vulgaris in all 
its variety of forms and colors.”
 Tables: (1) “Most common legume species,” contains 
a list of the 61 most common legume species with the 
scientifi c name and common name of each. The soybean 
is not listed. (2) “Total world acreage of the major food 
legumes and wheat, rice, and corn” (Source: FAO Production 
Yearbook, 1969). Legume foods: 63.0 million acres produce 
39.6 million metric tons. Soybeans: 33.7 million acres 
produce 40.8 million metric tons. Peanuts: 18.5 million acres 
produce 17.4 million metric tons. Total grain legumes (sum 
of the above 3): 115.3 million acres produce 97.8 million 
metric tons. Wheat: 221.9 million acres produce 298.0 
million metric tons. Address: INCAP, Guatemala.

489. Food and Agricultural Organization of the United 
Nations. 1974. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 28:86-
88.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Surinam [fi rst spelled Suriname in 1978]: Achieved yields 
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of 672 kg/ha in 1963, 1,414 kg/ha in 1964, 1,138 kg/ha in 
1965, 1,452 kg/ha in 1966, 1,163 kg/ha in 1967, 1,111 kg/ha 
in 1968, 1,125 kg/ha in 1969, 1,000 kg/ha in 1970, 952 kg/ha 
in 1971, 974 kg/ha in 1972, 1,000 kg/ha in 1973, and 1,000 
in 1974.

490. International Institute of Tropical Agriculture. 1974. 
Annual report 1972-73. Ibadan, Nigeria. 48 p.
• Summary:  See below. Soybeans are discussed under 
“Grain legume improvement program” (p. 15-18), and soil 
erosion (31-34).
 Page 15: “Soybean Improvement: In spite of higher 
protein content, higher yields and less problems from 
diseases and insects than other grain legumes the soybean 
has yet to establish its place among the staple foods of West 
Africa. Cooking time required and taste preferences are basic 
blocks to soybean acceptance. Research at IITA indicates 
that the soybean has a place in the food production programs 
of the lowland humid tropics. Soybean work during 1972 
obtained yields ranging from 2,000 to 3,000 kg per hectare. 
These yields came from varieties with familiar names such as 
Improved Pelican, Chung Hsing, and Bossier. A well known 
soybean variety, Kent, is used as a standard of comparison 
because of its relatively high yield and early maturity.”
 Table 10 (p. 17) gives soybean yields in kg/ha in 
uniform trials in Ghana and Nigeria 1972-73. Address: 
Ibadan, Nigeria.

491. Leng, Earl R. 1974. Development & food utilization of 
soybeans: Summary report of activities and fi ndings. Urbana-
Champaign: University of Illinois, College of Agriculture. 
151 p. Contract No. AID/csd-3292. July 1, 1971–March 31, 
1973. [4 ref]

• Summary: Contents: Summary of program and activities. 
Agronomy: Trial locations and cooperating agencies. 
Variety trials, inoculum trials, general results from trials at 
overseas locations, computerized soybean germ plasm data 
bank, studies on soybean diseases, agronomy trial results 
by country (Costa Rica, Colombia, Ecuador, Brazil, Sierra 
Leone, Nigeria, Pakistan, India, Thailand, Indonesia).
 Entomology: Soybean Insect Research and Information 
Center, International Synoptic Collection of Soybean 
Arthropods.
 Food utilization: Basic principles and processes, 
prototype foods. Demonstrations of the process and 
prototype foods.
 Appendices: I. Summary: Highlights of University 
of Illinois soybean research in India. II. Summary: 
Development of a dry, stable dal for India and other 
countries. III. Using soybeans as a human food: Basic 
home preparation of cooked soybeans. Home preparation of 
roasted soybeans. Manufacture of whole-soybean powder 
by roller (drum) drying. Manufacture of soybean-corn (1:1) 
powder by roller drying. Manufacture of soybean-rice (1:1) 
powder by roller drying. Manufacture of soybean-banana 
(1:1) powder by roller drying.
 Note 1. The fi le folder in which this contract report 
appears states that Leng was the author; however his name 
does not appear on the document. No publication date is 
given on the document. We have assigned the date 1974 
based on the contract dates; it could have been 1973.
 Note 2. This report was the predecessor of the fi rst 
INTSOY ISVEX report which was published at the 
University of Illinois in Oct. 1975. Its full title: International 
soybean variety experiment: First report of results, by D.K. 
Whigham.
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 Source: University of Illinois at Urbana-Champaign 
(UIUC) archives. 8/1/44 Agriculture, Dean’s Offi ce, Box 
4, Leng. Address: Agronomist, Univ. of Illinois, Urbana-
Champaign, Illinois.

492. Passmore, Reginald; Nicol, B.M.; Narayana Rao, M.; 
Beaton, G.H.; DeMayer, E.M. 1974. Handbook of human 
nutritional requirements. FAO Nutritional Studies (Rome, 
Italy). No. 28. vii + 66 + 14 p. Also: WHO Monographic 
Series No. 61.
• Summary: Contents: Foreword. Recommended intakes 
of energy and nutrients. Energy. Proteins. Vitamins (incl. 
Retinol = A-1; Cholecalciferol = D-3). Calcium. Iron. Iodine. 
Fluorine. Other trace elements essential for human nutrition 
(zinc, magnesium, copper, chromium, selenium, cobalt, 
molybdenum, conclusion). Tables. Address: 1. Reader in 
Physiology, Univ. Medical School, Edinburgh, Scotland.

493. Patterson, H.B.W. 1974. The hydrogenation of 
vegetable oils and the production of vegetable ghee. New 
York, NY: United Nations. viii + 40 p. Illust. 24 cm. Series: 
UN Document ID/124 (ID/WG.120/7/Rev.1). Sales no. E.74.
II.B.7. *
• Summary: The author’s full name is Henry Basil 
Wilberforce Patterson. At head of title: United Nations 
Industrial Development Organization, Vienna.

494. Rachie, K.O.; Roberts, L.M. 1974. Grain legumes of the 
lowland tropics. Advances in Agronomy 26:1-132. See p. 83-
85. [493 ref]
• Summary: The main plants discussed are peanuts, pigeon 
peas, cowpeas, and mung beans. However under “Humid 
Tropics” (p. 83-85) is a rather long discussion of soybeans, 
which “has been extensively grown for a long time as 
a basic food crop of the low elevations in southeastern 
Asia (Indonesia, Philippines, Malaysia). More recently, 
investigations in India, the West Indies, and both East and 
West Africa have demonstrated that soybeans can be very 
successfully grown in the lowland tropics under favorable 
conditions. At present there is no other species that can so 
consistently produce on a hectare per day basis both high 
yields of good quality protein and oil. The main deterrent to 
increasing production of this species in many tropical regions 
is lack of markets and understanding of its cultivation and 
utilization.” Discusses: Adaptation and problems. Utilization 
(“green beans (vegetable),” split, sprouted, soy milk, soy 
sauce, tofu, tempeh). Recent investigations.
 “Perhaps the most successful campaign to introduce 
soybeans and fi nd solutions to production and utilization 
problems has been in India with assistance from a USAID-
sponsored contract with the University of Illinois. In Africa, 
French-sponsored research organizations have centered 
their activities mainly in Madagascar with testing and 
management experiments in the Cameroons [Cameroon] and 

Centralafrique [central Africa].” In English-speaking Africa, 
breeding programs are in place in Tanzania and Nigeria. 
Address: 1. International Inst. of Tropical Agriculture, 
Ibadan, Nigeria; 1-2. The Rockefeller Foundation, New 
York, New York.

495. U.S. Department of Agriculture. 1974. The annual 
report on activities carried out under the Public Law 480, 83d 
Congress, as amended, during the period January 1 through 
December 31, 1973. Washington, DC: U.S. Government 
Printing Offi ce. See p. 94-101.
• Summary: Table 18 is titled “Title II, Public Law 480–total 
commodities shipped by program sponsor, fi scal year 1973.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: CSM (corn soya mix), WSB (wheat 
soya blend), and small amounts of soya fl our. The vegetable 
oil which was shipped to many countries was soybean oil; it 
is not recorded here. The foods containing soy protein were 
sent in the following amounts (in thousands of pounds) to the 
following continents and countries: Africa (24,340 CSM and 
6,8857 WSB): Algeria (1 WSB), Botswana (1,398 CSM), 
Burundi (464 CSM), Cameroon (47 CSM), Central African 
Republic (67 CSM), Chad (1 CSM and 1 WSB), Congo (115 
WSB), Dahomey (124 CSM), Ethiopia (395 CSM), Gabon 
(46 WSB), Gambia (211 CSM), Ghana (843 CSM and 1,272 
WSB), Ivory Coast (546 WSB), Kenya (409 CSM and 400 
WSB), Lesotho (299 WSB), Liberia (1,247 CSM and 487 
WSB), Malagasy (365 CSM and 2 WSB), Malawi (210 
CSM), Mali (230 CSM), Mauritania (235 CSM), Morocco 
(908 CSM and 890 WSB), Niger (289 CSM), Nigeria (1,197 
CSM), Rwanda (82 CSM and 570 WSB), Senegal (643 
CSM), Sierra Leone (2,309 CSM), Sudan (3,826 CSM), 
Swaziland (57 CSM), Tanzania (3,991 CSM and 5 WSB), 
Togo (1,083 CSM and 1,562 WSB), Tunisia (2,368 CSM and 
485 WSB), Upper Volta (878 CSM and 14 WSB), Zaire (419 
WSB and 190 WSB), Zambia (44 CSM).
 Europe (27 CSM): Malta (27 CSM).
 Near East-South Asia (269,188 CSM and 94,141 WSB): 
Afghanistan (1 CSM), Bangladesh (99794 CSM and 54,631 
CSB), Egypt (3,593 CSM and 2 WSB), Gaza [occupied 
by Israel since 1967] (1,509 CSM and 3,564 WSB), India 
(156,216 CSM and 15,768 WSB and 775 soya fl our), Iraq 
(997 CSM), Jordan (2,319 CSM and 536 WSB), Jordan-West 
Bank [occupied by Israel since 1967] (549 CSM and 1,186 
WSB), Lebanon (227 CSM and 411 WSB), Nepal (1,000 
CSM and 55 WSB), Pakistan (9,933 WSB), Sri Lanka (1,000 
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WSB and 50 soya fl our), Syria (470 CSM and 473 WSB), 
Turkey (6,582 WSB), Yemen (People’s Democratic Republic 
of Yemen, or South Yemen) (151 CSM), Yemen (Yemen 
Arab Republic) (2,513 CSM).
 East Asia (41,450 CSM and 20,694 WSB): Fiji (2 CSM 
and 2 WSB), Indonesia (268 CSM and 12,981 WSB), Korea 
(1,997 CSM), Laos (2,378 CSM and 750 WSB), Macao (29 
CSM), Malaysia (1,124 CSM and 65 WSB), Philippines 
(22,416 CSM), Singapore (10 WSB), Vietnam (13,236 CSM 
and 6,886 WSB).
 Latin America (94,598 CSM and 42,404 WSB): Bolivia 
(1,534 CSM), Brazil (33,197 CSM and 5,676 WSB), British 
Honduras [Belize] (333 CSM and 110 WSB), Chile (548 
CSM and 6,038 WSB), Colombia (13,043 CSM and 5,202 
WSB), Costa Rica (2,792 CSM), Dominica (78 CSM), 
Dominican Republic (11,584 CSM and 3,486 WSB), 
Ecuador (2,253 CSM and 5,446 WSB), El Salvador (1,343 
CSM and 2,466 WSB), Grenada (41 CSM), Guatemala 
(4,007 CSM and 1,090 WSB), Guyana (631 CSM), Haiti 
(1,581 CSM and 3,395 WSB), Honduras (1,297 CSM 
and 1,523 WSB), Jamaica (1,150 CSM and 657 WSB), 
Nicaragua (6,850 CSM and 4,126 WSB), Panama (853 CSM 
and 699 WSB), Paraguay (3,385 CSM), Peru (7,522 CSM 
and 1,993 WSB), St. Lucia (81 CSM), St. Vincent (51 CSM), 
Trinidad and Tobago (2 CSM and 1 WSB), Uruguay (442 
CSM and 496 WSB).
 Grand total: 429,603,000 lb of CSM and 164,124,000 lb 
of WSB. Agencies distributing the most CSM and WSB (in 
million lb): CARE 204, UNICEF 163, CRS 151.
 Concerning “veg oil” (soybean oil) shipped under P.L. 
480 Title II in fi scal year 1973: India received 61.881 million 
lb [28,069 metric tons] (p. 97).
 Note: This is the earliest document seen (March 2021) 
concerning soybean products (soy fl our, CSM, or WSB) in 
Chad, Mauritania, and Niger. This document contains the 
earliest date seen for soybean products (cereal-soy blends) in 
Chad, Mauritania, and Niger (1973); soybeans as such had 
not yet been reported by that date. Address: Washington, DC. 
Phone: 703-875-4901 (1991).

496. AVRDC Progress Report. 1974--. Serial/periodical. 
Shanhua, Taiwan: Asian Vegetable Research and 
Development Center (AVRDC).
• Summary: Supersedes AVRDC Annual Report. Also titled 
Progress Report Summaries (from 1982). Address: Shanhua, 
Taiwan.

497. Kang, B.T. 1975. Effects of inoculation and nitrogen 
fertilizer on soybean in western Nigeria. Experimental 
Agriculture (England) 11(1):23-31. Jan. [11 ref]
• Summary: “The effect of inoculation and added nitrogen 
fertilizer on soybean variety TK-5 were studied in pot and 
fi eld experiments. In the former bean yields with IARI and 
CB 1809 inoculants were better than Nitragin-S. In the fi eld 

experiment, inoculation alone was inadequate to supply the 
nitrogen need of the crop, 30 kg. nitrogen/ha. being needed 
with inoculation, and 60 kg. nitrogen/ha. without inoculation, 
for maximum yield. Higher nitrogen application, combined 
with inoculation, increased dry matter, nitrogen-uptake, 
bean yield, pod number, bean weight and nitrogen content of 
seed. Oil content of the seeds decreased with inoculation and 
nitrogen application.” Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

498. INTSOY Newsletter (Urbana, Illinois). 1975. INTSOY 
entomological pest management program. No. 3. p. 1. Feb.
• Summary: “To aid research on soybean insects, two 
computerized systems have been developed–the Soybean 
Insect Research Information Center (SIRIC) and the 
International Reference Collection of Soybean Arthropods 
(IRCSA). SIRIC now contains over 12,000 citations of 
scientifi c notes, papers, and reports that deal with all aspects 
of soybean-associated arthropods. IRCSA contains over 
1,500 different species... from 25 different countries.”

499. Abdel-Aziz, Ali; Nassib, A.; Mahmoud, S. 1975. 
Production of soybean in Egypt. INTSOY Series No. 6. p. 
189-95. D.K. Whigham, ed. Soybean Production, Protection, 
and Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Varieties adaptation. 
Intercropping. Cultural practices. Future program. 
Discussion.
 “Work on soybean was initiated in the 1930s but 
introduction and testing of varieties on a large scale did not 
occur until 1963.”
 In 1973 Egypt participated in the INTSOY variety trials 
at fi ve locations. The best results were given by the soybean 
variety Williams, which yielded 524.3 kg/ha at Bahteem.
 “In the 1974 season about 5,000 acres, mostly in the 
delta and middle Egypt, were grown to soybean with an 
average production of 500 kg/acre and a range of 200 to 
1,250 kg/acre.” Address: Field Crop Research Inst., Orman 
Giza, Egypt.

500. Abu-Shakra, S. 1975. Soil fertility and inoculation 
in soybean production. INTSOY Series No. 6. p. 48-54. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [37 ref]
• Summary: Contents: Introduction. Inoculation. Nodulation 
and fertilization. Phosphorus and potassium. Other nutrients. 
General view of nutrient uptake.
 Discusses: The importance of inoculation of soybeans 
with Rhizobium japonicum where the crop has not been 
previously grown. A method for calculating the nitrogen, 
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phosphorus, and potassium requirements of soybeans. 
Increasing the nitrogen fertilizer rate generally decreases 
nodulation. Address: Chairman, Dep. of Crop Production and 
Protection, American Univ. of Beirut, Lebanon.

501. Amirshahi, M.C. 1975. Soybean cultivation and 
production in Iran. INTSOY Series No. 6. p. 209-10. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soya bean is a new crop in Iran, having been 
introduced only about 36 years ago [i.e., in about 1939]. 
About 6 years ago, interest in soya bean cultivation started to 
increase sharply.
 “Soya is regarded in Iran as a source of edible vegetable 
oil. Reports show that in 1973 the national oil consumption 
was about 250,000 tons, of which some 190,000 tons 
were vegetable oils and the rest animal oils. The national 
vegetable oil production in Iran in 1973 was 70,000 tons and 
the balance–120,000 tons, 80 percent from soya bean–was 
imported. The principal sources of vegetable oil in Iran are 
cotton seed, which supplies 35,000 to 40,000 tons of oil; 
sunfl ower, supplying 25,000 to 30,000 tons; and saffl ower, 
sesame, and soya bean, supplying the rest...
 “The total area under soya bean cultivation and soya 
bean production in Iran have been reported as follows:
 “In 1972, 7,000 ha produced 9,700 tons with a yield of 
1,380 tons/ha. In 1973, 6,360 ha produced 9,540 tons with a 
yield of 1,500 tons/ha. In 1974, 21,794 ha produced 31,000 
tons with a yield of 1,422 tons/ha.
 “Three fourths of the soya bean crop is cultivated in the 
northern littoral plain of Iran–that is, the Caspian Sea area, 
Mazandaran and Gorgan–and only one-fourth in the central 
plateau and the west...
 “It is estimated that by next year the total 
soya bean area will be increased to 60,000 
hectares, of which 50,000 hectares will be in the 
Caspian. It is estimated that in the next 5 years 
the total area for soya bean will be raised up to 
100,000 to 120,000 hectares...
 “The spectacular increase in area under 
soybean is being promoted... (1) By informing 
the farmers of the benefi ts of soya bean farming 
through extension agents. (2) Due to the high 
cost of cotton production the farmers are 
switching to other crops like soya bean. (3) The 
soya bean price has been raised by the Oil Seed 
Company. (4) Subsidies and loans in the form 
of seed, fertilizers, and even money are paid to 
interested farmers by the Oil Seed Company 
and the government.” Address: Vice Dean, 
Faculty of Agriculture, Teheran [Tehran] Univ., 
Karadj, Iran.

502. Ashaye, T.I.; Asenime, I.O.E.; Afolabi, N.O.; Van 
Rheenen, H.A. 1975. Soybean production in Nigeria. 
INTSOY Series No. 6. p. 223-26. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [13 ref]
• Summary:  “It has been rightly observed that prejudice 
and custom are among the factors that prevent people from 
adopting new crops of foods quickly. But Ochse et al. (9) 
had this to say on the future development of soybeans: ‘The 
remarkable progress made in the culture of soybean in the 
United States can be duplicated in many other countries 
provided due attention is paid to the selection of varieties 
adapted to the particular conditions of soil, climate, and 
length of day under which the crop is to be grown. They will 
form a valuable addition to the diet of any area and can serve 
as a source of raw material for a widely diversifi ed chemical 
industry.’
 “It appears the time has come when more attention 
should be paid to the production of soybean in Nigeria. 
At present, our greatest need is to stimulate interest in 
soybean production and use. When the Governments of the 
Federation show interest and are fi nancially ready to back 
up a production campaign, it will not be diffi cult to fi nd 
industries to consume the product. When this happens a 
great revolution can take place in Nigerian agriculture. This 
paper tries to put together data on the production and use of 
soybean in Nigeria.
 “Areas of Production: The main soybean-growing area 
in Nigeria is in the Southern Guinea Zone of Nigeria where a 
rainy season of 5 months or more discourages the cultivation 
of groundnuts.



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   221

© Copyright Soyinfo Center 2021

 “Benue Province in Benue-Plateau State is a center of 
production, followed by the Abuja area in the North Western 
State and Southern Zaria Province in North Central State 
as minor production areas. The crop is produced in small 
holdings of 1 to 2 hectares per farmer, with an average yield 
of 600 to 800 kg/ha. All the areas of production and centers 
where research work is in progress are shown in Fig. 1.
 “By 1964 the highest tonnage of soybeans ever 
produced for export in Nigeria was 26,450 long tons from 
about 32,000 hectares (7). The production of soybeans and 
its market value is shown in Table 1.
 “Nigerian soybeans form a minor part of the total world 
production and most of the crop is sold to United Kingdom 
consumers. Italy, Hungary, and Western Germany are other 
markets for Nigerian soybeans. When compared with other 
world producers such as China and the United States of 
America, Nigerian produce is infi nitesimal (0.05%). Between 
1961 and 1968, world production has risen from 30 to 42 
million tons with the United States of America producing 
more than half and China one-third of the world crop of 
soybean.
 “Nigeria soybean production has been erratic, due 
mainly to the fact that much of the production is left to the 
initiative of the farmers with little governmental control. 
Sharp declines between 1967 and 1969 may be mainly due 
to the Civil War, and the decline between 1970 and 1973 
may be the result of a combination of factors such as lack of 
interest on the part of farmers and drought (Table 1).
 “Primary Uses of Soybean in Nigeria: Onochie (10) 
discussed the potential value of soybean as a protein 
supplement in Nigeria’s diet. He observed that soybean has 
a higher total digestible nutrient percentage (91.99%) than 
cowpeas (79.52%) and therefore more metabolizable energy. 

Soybean also has 
a higher content 
of lysine (6.0 to 
6.5%) than all 
other common 
vegetable protein 
sources. Soybean 
has never become 
popular in the 
Nigerian diet 
because it is very 
diffi cult to cook 
in traditional 
Nigerian ways, 
and it lacks the 
familiar taste. 
Onochie (10) 
noted that its use 
for the common 
‘bean’ recipes 
in Nigeria (olele 

and akara ball) is limited by its poor soaking and cooking 
qualities, lack of palatability, and change of color during 
cooking which renders it unattractive.”
 “Most of the soybeans produced in Nigeria are exported 
as a cash crop, except for a few that are used for human 
consumption in some parts of the northern states. Yuwa (13) 
stated that the Gwarrin Genge around Diko have discovered 
that soybeans can be used for making ‘daddawa’ [dawadawa] 
in place of the usual locust bean. Also the Koros around 
Ija pound it into powder and use it in place of melon seed 
to thicken their soup. Recently, however, because of the 
prevalent kwashiorkor (acute protein defi ciency syndrome) 
in many poor Nigerian children, there appears to be 
stimulated interest in the use of soybean for human food.
 “Incorporating Soybean into the Nigerian Dietary: There 
have been many suggested methods of utilizing soybeans for 
human consumption in Nigeria. Onochie (10) suggested that 
the use of soybean in the Nigerian menu can be improved by 
mixing it with the more desirable cowpeas paste for ‘olele’ 
and ‘akara,’ by using it to fortify wheat fl our for bread, or by 
making it into soybean milk. This soybean milk can then be 
processed into traditional foods such as kosai, alele, panke, 
and wara in the northern states of Nigeria or akara ball, moi-
moi, and puff-puff in the southern states of Nigeria, with 
acceptable taste.
 “Recently, protein-enriched pap (soy-ogi) has been 
developed by the Federal Institute of Industrial Research 
(1). This is made by mixing soybean fl our with corn fl our 
and adding sugar for taste. Soy-ogi is meant for cheap baby 
food and so replaces costly dried skim milk. From test 
results, soy-ogi appeared to be well accepted by children. 
If the product is not expensive this may be the fi rst step 
toward large-scale use of soybean for human consumption in 
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Nigeria. The present cost of frying oil and protein meal for 
livestock in Nigeria points to the great potential for industrial 
uses of this crop when grown in large quantities. The oil will 
supplement groundnut oil and the very rich soybean meal 
will be valuable to the Nigerian livestock industry.
 “Varieties: Until recently, little attention was paid 
to soybean research in the southern states of Nigeria 
because most people did not recognize the nutritional 
value of soybeans for human consumption or their multi-
industrial value. In the northern states, where most of the 
export crop of soybean comes from, attention has been 
paid to variety development. Gowen (5) observed that, in 
variety trials carried out in 1964, the collections from the 
United States exhibited striking differences in yield, plant 
maturity, plant size, pod shattering, standing ability, and 
disease resistance. In Northern State of Nigeria, the variety 
Malayan, the standard recommendation for all soybean 
growing areas (8), has been partly replaced by varieties 
such as Bf-S/58, Hernon No. 107, II G-1-7, and II G-1-1. 
Variety improvement through breeding was reported by 
the Institute for Agricultural Research, Samaru (11). At 
Mokwa Agricultural Research Station, which forms part of 
the Institute for Agricultural Research, Samaru, crosses had 
been made between CNS and Malayan. In a bulk population 
program, selections were made that exceeded yields of the 
recommended varieties in subsequent trials by about 40 
percent. At the International Institute of Tropical Agriculture 
(IITA) in Ibadan, a soybean breeding program was started in 
1970 and work has continued since then.
 “Fertilizer requirement for soybean in the northern states 
of Nigeria has been investigated. Super-phosphate has been 
found to be the best phosphorus fertilizer for soybean and, 
provided sulfur is not limiting, nitrogen fi xation will occur. 
No response to potash has been found.
 “Regional Trials: Active research work in soybean 
started in eastern Nigeria in 1965 but was discontinued 
from 1968 to 1971 (3). Research attention was focused on 
variety trials. Most of the varieties tested were the local, low-
yielding types, and yield results were generally low.
 “Research work in soybean in Western State has 
been inconsistent but has been given more attention since 
1969. The period 1969-1971 was used for collection and 
multiplication of seeds. Variety trials started in 1972 have 
continued until the present.
 “Variety trials were carried out at Mokwa Agricultural 
Research Station and about fi ve other locations in 
the northern states of Nigeria, which resulted in the 
recommendation of new varieties.
 “With the foundation of the IITA in Ibadan, more 
varieties became available for trial and breeding and 
agronomic work are in progress there” (Continued). Address: 
1&3. Inst. of Agricultural Research and Training, Univ. of 
Ife, Ibadan, Nigeria.

503. Ashaye, T.I.; Afolabi, N.O. 1975. The effect of 
pedoclimatic factors and agronomic practices on soybean 
performance in the Western State of Nigeria. INTSOY Series 
No. 6. p. 254-63. D.K. Whigham, ed. Soybean Production, 
Protection, and Utilization: Proceedings of a Conference 
for Scientists of Africa, the Middle East, and South Asia 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[10 ref]
• Summary: Contains a brief history of the soybean in 
Nigeria from 1908 to the present, based largely on earlier 
publications.
 “Ezedinma (1965) reviewed the history of the crop 
in Nigeria. According to him, soybean was introduced 
into Nigeria in 1908. An attempt to grow the crop at Moor 
Plantation at that time failed. In 1937, ten new varieties were 
introduced from the United States, one from Malaya, and one 
from British Guyana. Of these, only one U.S. introduction 
(oto otan), the Malayan, and Creole from British Guyana 
survived; the rest either failed to germinate or failed in the 
second year of planting due to poor handling. Between 1954 
and 1960, the number of varieties in the Samaru collection 
increased from 38 to 60.” Note: This citation for Ezedinma 
is incorrect. It should be: Ezedinma. 1964. “The soybean in 
Nigeria.” Proceedings of the Agricultural Society of Nigeria 
3:13-16.
 “A number of varieties were introduced to Western 
Nigeria by the International Development Service Mission 
(IDS). There was hardly any trace of this latter collection by 
1969. Gowen (1965) reported that two variety collections–
imported in 1960 and 1963–failed to germinate.
 “The success of the early introduction into Samaru in 
1928 led to the introduction of the crop into other parts of 
Northern Nigeria. With the high demand for oilseeds during 
the second World War, the Malayan variety, which had a 
promising yield of over 1,100 kg per hectare, was rapidly 
multiplied and led to an initial export of 10 tons in 1947. 
Soybean soon became a cash crop in the Tiv division of 
Benue province. Its cultivation later extended to Ogoja and 
Abakaliki provinces of Eastern Nigeria.” Address: 1. Acting 
Director, Inst. of Agricultural Research and Training, P.M.B. 
5029, Moor Plantation, Ibadan, Nigeria; 2. Research fellow.

504. Ashaye, T.I.; Asenime, I.O.E.; Afolabi, N.O.; Van 
Rheenen, H.A. 1975. Soybean production in Nigeria. 
INTSOY Series No. 6. p. 223-26. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [13 ref]
• Summary: (Continued). “Research and Production: 
Average yield of the commercial soybean varieties on a 
farmer’s farm is 400 to 800 kg/ha of threshed grains (13). 
Low yields have been attributed to poor maintenance.
 “Results from experimental plots from the Federal 
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Agricultural Research Stations at Bende and Umudike, 
the Institute of Agricultural Research and Training, Moor 
Plantation, Ibadan, and the International Institute of Tropical 
Agriculture, Ibadan, showed high potentials for soybean 
yield. Some exotic varieties such as Bossier, Hardee, CES 
407, CES 486 and Improved Pelican yielded over 1,800 kg/
ha with Bossier leading with 3,389 kg/ha at Bende, 3,246 kg/
ha at IITA, 2,646 kg/ha at Ikenne, and 2,164 kg/ha at Moor 
Plantation.
 “Trial results from the northern states showed 
satisfactory results (11). At Mokwa, yields of well over 2,000 
kg/ha were obtained. Experiments at Ganye and Jalingo 
yielded well. The variety Jackson gave the best yield at 
Jalingo with 2,162 kg/ha. The variety Bossier has been tested 
at Mokwa but gave disappointing results. However, in the 
south the prospects look very good for introducing Bossier as 
the best adapted variety (6).
 “Future Outlook: From the projected fi gures for 1972 to 
1980 for Benue-Plateau State, it is estimated that area under 
soybean will rise from 36,951 hectares in 1972 to 40,405 
hectares in 1980: This is an increase of 1 percent per year. 
Rise in seed production is estimated at about 2.5 percent per 
year, from 10,266 long tons in 1972 to 12,629 in 1980. This 
is a very conservative projection. Considering the stimulated 
interest in other parts of the country, by 1980 a larger area 
of land from the southern rain forest will have been devoted 
to soybean growing. With the introduction of high-yielding 
varieties and an increased knowledge of soybean culture, 
coupled with the awareness of its industrial potentials and its 
role in human nutrition, it may be assumed that Nigeria has 
the factors that are likely to stimulate increased production of 
this crop. In Benue-Plateau State, for example, a feasibility 
study was carried out on vegetable oil seeds processing. It 
was established that soybean was one of the oil seed crops 
that has great potential (12). It is not unlikely therefore that 
Nigeria may turn out to be a major producer in the future.” 
Address: 1&3. Inst. of Agricultural Research and Training, 
Univ. of Ife, Ibadan, Nigeria.

505. Assa, A.D.; Edi, K. 1975. Soybean production in 
the Ivory Coast. INTSOY Series No. 6. p. 215-16. D.K. 
Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: The government is sponsoring soybean 
research. “From seeds bought from the United States (2.5 
tons of Bossier) and from planting material received from 
northern Nigeria and Brazil, seed multiplications have been 
established at fi ve different points, of which three are in the 
northern part, one in the northwest and one in the central part 
of the country. The total area under seed multiplication is 
about 66 hectares.
 “Field trials are also being conducted with varieties 

received from the cooperative trials of the International 
Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, 
and from the International Soybean Program (INTSOY).” 
Address: 1. Asst. Prof. of Soil Science, Univ. of Abidjan, 
Ivory Coast; 2. Farm manager, Ensa School of Agriculture, 
Abidjan, Ivory Coast.

506. Bulungu, C.K. 1975. Some potentially useful mutants 
induced by ethyl methanesulphonate in soyabean (Glycine 
max L. Merrill). INTSOY Series No. 6. p. 264-66. D.K. 
Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “In 1966 the Department of Crop Science, 
Makerere University, started soyabean research. The 
objectives have been, fi rst, to improve the genotypes 
available to growers by means of selection from the 
assembled pool of varieties and by hybridization, and, 
second to examine critically all aspects of crop management 
suitable to the local conditions in East Africa.” Address: Dep. 
of Crop Science, Makerere Univ., P.O. Box 7062, Kampala, 
Uganda.

507. Camerman, A. 1975. Soybeans in Rwanda. INTSOY 
Series No. 6. p. 233. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Soybeans were introduced into Rwanda by 
INEAC [Institut National pour l’Étude Agronomique du 
Congo Belge] in the 1920s. Farmers started showing interest 
in soybeans in 1960. In 1969 production amounted to 550 
ha and in 1973 there were 1,640 ha. The main reasons for 
such interest are: 1. Intensive extension work by the nutrition 
centers scattered around the country. These centers have 
demonstrated how to cultivate and how to prepare soybeans 
in the form of milk, cheese, fl our. 2. Soybeans are more 
resistant to diseases than beans (Phaseolus vulgaris), which 
are a basic staple of Rwandans. 3. Soybeans are ecologically 
plastic (fl exible).
 “The most widespread variety is Palmetto from 
Colombia.”
 Inoculated soybeans at the Rubana station give yields 
of 1,800–2,000 kg/ha, and on peasant farms 1,400 kg/ha. 
ISAR has shown that inoculation is very important, being the 
equivalent to the application of fertilizer containing 50–100 
kg of nitrogen per hectare.
 “The government of Rwanda envisages building, by 
1976, a polyvalent oil mill based mainly on peanuts and 
soybeans. As soon as the mill is completed, 5,000 ha could 
be put under soybeans.
 “Starting in 1975, ISAR hopes to cooperate with the 
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International Soybean Program (INTSOY) in order to 
introduce new high-yielding varieties as soon as possible.” 
Address: Head, Botany Section, Inst. des Sciences 
Agronomiques du Rwanda (ISAR), Rubana, BP 167, Butare, 
Rwanda.

508. Costa, S.I. da; Arkcoll, D.B. 1975. The industrial 
production of an organoleptically acceptable soybean 
milk. INTSOY Series No. 6. p. 174-77. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [3 ref]
• Summary: VITAL soymilk, developed by ITAL, is readily 
accepted by school children. The most popular fl avors were 
strawberry, chocolate, vanilla, and banana, in that order. 
Address: 1. Head; 2. Advisor. Lipids & Proteins Section, 
ITAL, C.P. 139, Campinas, S.P., Brazil.

509. Eskandari, F. 1975. Problems of soybean diseases 
in Iran. INTSOY Series No. 6. p. 211. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Since 1971, along with the development of 
soybean cultivation in Iran, efforts have been made by the 
Department of Plant Protection, College of Agriculture, 
University of Tehran, to identify the important diseases of 
this crop. Three important diseases have been so far reported: 
Soybean Downy Mildew, Soybean Mosaic Virus, Soybean 
Wilt.” Address: Assoc. Prof., Faculty of Agriculture, Univ. of 
Teheran [Tehran], Karadj, Iran.

510. Fadhil-Alzubaidi, -. 1975. Planting soya bean in 
Iraq. INTSOY Series No. 6. p. 212-14. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “In the past, soya bean was unknown to Iraqi 
farmers and its cultivation was not practiced on the state 
farms and it was not used by the technicians. It was known 
only theoretically in colleges and agricultural institutes. 
Within the last four years, however, soya bean cultivation has 
been started in Iraq in the form of tests by Iraqi agricultural 
technicians. Broad research studies and scientifi c tests 
have been initiated to fi nd out the best ways of soya bean 
cultivation in Iraq and many training stations have been 
opened (in Mosul, Alhawijah, Suweira, Allatifi yah, Abu 
Guraib). The varieties that have been cultivated are Lee and 
Bragg.
 “The General State Company for Plant Production 
planted 2,000 donum (1 donum = 0.25 ha) of soya bean in 

Suweira during the planting season of 1974, to fi nd out the 
best methods for cultivation, including the best system and 
time for planting, and the machinery needed.”
 A table of the results from the “wettable system” in 1974 
shows that the soybeans were fi rst planted on June 5.
 Another table (p. 213) of a 1973 test on Allatifi yah farm, 
where Bragg and Lee varieties were planted, shows that 
Bragg was fi rst planted on 12 April 1973.
 “Summary: Based on the planting at Suweira in 1974, 
the following conclusions have been reached: 1. The 
wettable system [using a cotton seed drill] is the best way 
of planting soya bean. The furrowing system using the grain 
seed drill is also successful... 4. The best time for planting 
soya bean is June.”
 Note: This is the earliest document seen (Dec. 2007) 
concerning soybeans in Iraq, or the cultivation of soybeans 
in Iraq. This document contains the earliest date seen for 
soybeans in Iraq, or the cultivation of soybeans in Iraq (12 
April 1973). The source of these soybeans was probably 
INTSOY, at the Univ. of Illinois, USA. Address: Agricultural 
Engineer, General State Co. for Plant Production, Baghdad, 
Iraq.

511. Ferrier, L.K. 1975. Simple processing of whole 
soybeans. INTSOY Series No. 6. p. 178-88. D.K. Whigham, 
ed. Soybean Production, Protection, and Utilization: 
Proceedings of a Conference for Scientists of Africa, the 
Middle East, and South Asia (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [17 ref]
• Summary: A review of the work at the University of 
Illinois with drum-dried fl akes, home cooked and canned 
soybeans, soybean beverages and beverage products (incl. 
soy ice cream, yogurt, custard, and margarine), spreads (incl. 
a chip dip and a “soybean butter” that resembles peanut 
butter), snack foods (incl. dry roasted soynuts resembling 
peanuts and puffed snacks). Soy ogi is also discussed.
 “The drum-dried fl akes are made by preparing a smooth 
slurry of the cooked soybeans in water and drum-drying the 
slurry on a double drum drier. If the fi nal product contains 
other materials, such as fruit or cereals, these are mixed in 
the soybean slurry and the combination is drum-dried. The 
dried fl akes may be ground to any fi neness desired. These 
fl akes may be used directly, as a weaning food, or they may 
be mixed into other food such as baked goods to increase the 
protein content.”
 Concerning soy beverages and beverage products: A 
simple process was developed at the University of Illinois 
which allows the use of blanched soybeans to produce a 
stable soy beverage with no beany fl avor. (A patent has 
been granted in France and Belgium, and is pending in 
other countries.) The major advantages of this process 
are an excellent mild fl avor, no off-fl avor, destruction of 
antinutritional factors, and increased nutritional value 
relative to most other soybean beverages. The major 
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disadvantage is the necessity of homogenization in order to 
produce a stable suspension. The beverage based has been 
used to replace milk in products such as soy ice cream, soy 
yogurt, custard, and diet margarine, all of which are prepared 
by conventional methods. Soy beverage base is presently 
marketed by G.B. Pant University, Pant Nagar, India. The 
selling price (which allows some profi t) is about one-third 
that of cow’s milk. Address: Asst. Prof., Dep. of Food 
Science, International Soybean Program (INTSOY), Univ. of 
Illinois, INTSOY.

512. Finlay, R.C. 1975. Intercropping soybeans with cereals. 
INTSOY Series No. 6. p. 77-85. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [35 ref]
• Summary: “Soybean has become the most important 
legume in the Western Hemisphere. Probably the most 
important food legume in Africa is cowpea. Ninety-eight 
percent of cowpeas grown in Africa are intercropped.
 “Mixed cropping or intercropping is a husbandry system 
in which different crop mixtures are grown at the same time 
on the same area of land.
 “As a cultural practice, the reasons for the popularity of 
intercropping among small farmers in tropical environments 
are: Flexibility, profi t maximization, resources maximization, 
risk minimization, soil conservation, soil fertility 
maintenance, weed control, nutritional reasons, sustenance 
income, traditional popularity.” Address: Visiting Research 
Fellow, Dep. of Crop Science & Production, Univ. of Dar es 
Salaam, P.O. Box 643, Morogoro, Tanzania.

513. Funnah, S.M. 1975. Soybeans in Sierra Leone. INTSOY 
Series No. 6. p. 235-38. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [2 ref]
• Summary: “As in many other developing countries, there 
is a protein shortage in Sierra Leone. Whole soybeans are 
an excellent source of protein, in both quantity and quality. 
About 40 percent of the total dry matter content of whole 
soybean is protein. Whole soybeans are also high in caloric 
value, containing about 20 percent fat. Thus if soybeans 
can be successfully grown in Sierra Leone, they would help 
reduce the present widespread calorie and protein shortage 
both in human diets and in livestock feed. In spite of the 
apparent advantage that soybeans possess, they are still not 
cultivated on a commercial scale in Sierra Leone. The total 
number of hectares under soybeans seems to be limited to the 
small area under fi eld experiments.
 “However, with the identifi cation of high-yielding 
cultivars, two factors may induce commercial soybean 

production in Sierra Leone. The fi rst is the establishment of 
a number of poultry farms by private individuals. Second, 
the Sierra Leone Produce Marketing Board, which serves 
as the government’s buying agent for agricultural produce, 
is interested in soybeans both for export and for local 
consumption.
 “Primary Use of Soybeans in Sierra Leone: Current 
soybean research in Sierra Leone has concentrated mainly on 
identifying high-yielding cultivars. No attempts have been 
made to fi nd ways of processing soybeans for local uses. 
It does seem, however, that soybeans will have a place in 
livestock and poultry feeds in Sierra Leone, more so with the 
establishment of feedmills that are under-used because of 
corn shortage.
 “In the rainy season, which is a time of food scarcity 
in Sierra Leone, some people could eat whole soybeans by 
boiling and preparing them as they would pigeon peas. Many 
Sierra Leoneans use imported soybean oil, soya sauce, and 
other soybean products. Thus when soybean production 
reaches a commercial level in Sierra Leone, if there are 
processing facilities, there is no doubt that consumption of 
soybean products will increase.
 “Status of Soybean Research in Sierra Leone:
 “Previous Work: Weibel (2; 1967) conducted three 
separate soybean yield trials on upland and river terrace 
soils, using 5 varieties imported from Illinois. He obtained 
yields ranging from 17 to 21 bu per acre. Kamara (1; 1973) 
tested 6 varieties of soybeans, with 2 inoculum levels under 
irrigation. The yields ranged from 1,984 to 2,562 kg/ha for 
the normal inoculation and from 2,127 to 3,035 kg/ha for the 
additional inoculation–not a signifi cant difference. In June 
1972, Kamara conducted another yield trial under rainfed 
conditions. Because of the low germination percentage, 
no meaningful data could be obtained from this trial. W.E. 
Taylor (personal communication, 1974) conducted some 
trials on storage conditions for soybeans. He found that, at 
low moisture content, storage in an air-conditioned room 
resulted in the highest germination percentage. In 1973, the 
Department of Agronomy at Njala University College started 
cooperating in the International Soybean Program (INTSOY) 
trials. The results that have so far been obtained under this 
program are reported below.
 Improved Pelican gave a seed yield of 2,025 kg/ha in 
1973 and of 1,167 in 1974. There is now a Soybean Research 
Project at the University. Address: Dep. of Agronomy, Njala 
University College, P.M.B. Freetown, Sierra Leone.

514. Gangrade, G.A. 1975. Some aspects of soybean 
entomological work in Madhya Pradesh, India. INTSOY 
Series No. 6. p. 141-46. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [13 ref]
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• Summary: Contents: Insects of seeds and germinating 
seedlings. Insects of stems. Insects of foliage. Insects of 
fl owers and pods. Insects of stored soybean grain. Address: 
Prof. and Principal Investigator, Dep. of Entomology, 
Jawaharlal Nehru Agricultural Univ., Jabalpur, India.

515. Hammar, O.; Haraldson, L.G. 1975. Introduction of 
soybeans in Ethiopia. INTSOY Series No. 6. p. 196-97. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybeans were tentatively tried in Ethiopia 
in the 1950s. A growers’ manual was even published in 
Amharic and instructions on how to use the “foreign pea,” as 
the soybeans were called at that time in Ethiopia, were also 
included.
 “Yields were rather discouraging though. At the research 
station in Debre Zeit, belonging to the agricultural college, 
average yields of 1,090 kg/ha were obtained in the years 
1958-1963. Jimma Agricultural College had one trial in 
1956. Top yielder was Acadian with 1,100 kg/ha.
 “The efforts were then discontinued for some time. 
But in 1967-70 the Chilalo Agricultural Department Unit 
(CADU) tried some varieties from both America and 
Germany. A yield of 1,600 kg/ha was obtained from Amsoy 
in 1970 at 2,100 meters altitude. This was considered 
promising and thus CADU and the Ethiopian Nutrition 
Institute (ENI) launched a joint introduction program. The 
aim of this program was two-fold: (1) to replace the soybean 
fl our imported by ENI for use in the children’s food product 
Faffa with locally produced soybean products, and (2) to 
introduce soybeans in the diet of the peasant farmers because 
of their high nutritional value.”
 The article then discusses: Identifi cation of suitable 
varieties and suitable growing areas, cultural practices, 
seed multiplication, and introduction to farmers. ENI has 
developed a number of soybean recipes for use in extension 
work. “In Ethiopia ENI’s Supplementary Food Program is 
the only big user of soybeans. Due to lack of processing 
machinery we are still importing soy fl our from the United 
States, but we believe that we will be self-suffi cient by 
1976.” Address: Ministry of Agriculture, Addis Ababa, 
Ethiopia.

516. Herath, H.M.E. 1975. Soybean cultivation in Sri 
Lanka: A progress report. INTSOY Series No. 6. p. 239-51. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary:  “Soybean was fi rst introduced to Sri Lanka in 
1947. Various trials were carried out in the dry zone and hill 
country but, because soybean was unable to compete with 

other pulses, little attention was given to it...
 “Failure of attempts to grow soybeans in the past has led 
to a general belief that they cannot be grown in Sri Lanka in 
suffi cient quantities for commercial exploitation. In 1973, 
however, with the introduction of the fi rst International 
Soybean Program (INTSOY) kits to Sri Lanka, it has been 
found that soybean does very well in most locations, and 
research since then has shown that there is a possibility of 
intercropping certain plantations with soybean...
 “Soybean is mainly consumed in Sri Lanka as a 
substitute for lentils. There is also an increasing demand 
for soy fl our used in a mixture with rice and wheat fl our. 
Pilot projects for the production of soy milk, soy oil and 
blending of cowmilk for spray-drying have been initiated. 
Since there is a severe shortage of animal feed, soybean and 
its by-products are being increasingly used in the livestock 
industry.
 “The acreage under soybean is increasing annually, from 
a few acres in 1971 to nearly 5,000 acres in 1974.”
 Detailed information on soybean production research is 
given, including yields for many varieties tested, nutritional 
composition of varieties, nodulation data, effect of spacing 
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on yield, effects of pesticides on nodulation, and effect of 
storage at various temperatures and times on germination of 
different varieties.
 A map of Sri Lanka shows the “General agro-climatic 
zones of Sri Lanka and International Soybean Program 
(INTSOY) locations for 1974.” Colombo and CARI are both 
in the West Zone in the southwest of the country. Address: 
Central Agricultural Research Inst., Peradeniya, Sri Lanka.

517. Hittle, Carl N. 1975. Soybeans around the world. 
INTSOY Series No. 6. p. 6-17. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [20 ref]
• Summary: Contents: Origin and history of the soybean. 
Current status of the soybean. Soybean production research 
in the United States. The India story. INTSOY–The 
international soybean program. Summary.
 This is a very original and valuable document. Address: 
International Soybean Program, Agronomy Dep., Univ. of 
Illinois.

518. Hiwot, B.G. 1975. Home preparation of soybeans in 
Ethiopia. INTSOY Series No. 6. p. 198-99. D.K. Whigham, 
ed. Soybean Production, Protection, and Utilization: 
Proceedings of a Conference for Scientists of Africa, the 
Middle East, and South Asia (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: “Work on soybeans in the experimental 
kitchen of the Ethiopian Nutrition Institute started some fi ve 
years ago with defatted soy fl our. This was tried out in the 
traditional sauces and was quite successful.
 “In February 1972, the unprocessed beans were sent to 
the Institute by United Nations Children’s Fund (UNICEF) 
to be made into the different traditional dishes. Some recipes 
were developed, but cooking the whole beans presented a 
problem.
 “The beans were fi rst processed in three different ways: 
Plain soybean fl our... Roasted soybean fl our... Blanched 
soybean fl our...
 “Each of the three kinds of soybean fl our was added to 
the main ingredients of traditional dishes in eight different 
proportions...
 “Some traditional foods that were tested were: Injera–a 
fermented fl at, pancake-like bread used by almost all 
highland Ethiopians... 20 percent soybeans could be added 
successfully to teff (a type of cereal)... Wots and allichas... 
100 percent roasted soybean fl our could be made into highly 
acceptable wot or allicha... Kitta (unleavened bread)... 10 
and 20 percent... Dabbo–the traditional leavened bread... 
As much as 30 percent soybeans could be added... Dabo 
kolo, a snack food... Results showed that either plain or 
blanched soybean fl our worked for this product at 9 percent... 

Porridge... blanched soybean fl our gave acceptable results 
in porridges, and 20 percent soybeans could be added 
successfully to barley and corn.
 “Ethiopian Nutrition Institute... uses soybeans in two 
of the products that it makes: Faffa, a weaning food, and 
SWF, an enriched wheat fl our. In 1973 Faffa sold 700 tons 
and in 1975 it sold 1,000 tons. In 1973 SWF sold 1,000 tons 
and in 1975 it sold 2,600 tons. The Institute is, therefore, 
also interested in processing its own soybeans to be used in 
these products.” Address: Head, Nutrition Dep., Ethiopian 
Nutrition Inst., P.O. Box 5654, Addis Ababa, Ethiopia.

519. Johnson, D.W. 1975. Soybean processing, products, 
characteristics, and uses. INTSOY Series No. 6. p. 157-73. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: Table 14 shows “estimated current annual 
production of various edible soy products in the United 
States (1,000 metric tons): Soy fl our and grits 340-450, soy 
protein concentrates 30, isolated soy proteins 25, textured 
soy proteins 90, spun protein fi bers 8. Discusses processing 
techniques, products made from soybeans and their yields, 
other uses of soy products (pet foods, lecithin, soymilk incl. 
Vitasoy, cereal-soy blends such as CSM, soy fl our products 
[incl. calf milk replacer]), and factors infl uenced by soy fl our 
in various products.
 It is estimated that 330,000 to 450,000 metric tons of 
soy meal, grits, fl our, and textured soy proteins (fl our) are 
used in U.S. pet foods each year. “On a protein basis, this 
undoubtedly makes up over 50 percent of the total protein 
consumed by pets, mainly dogs.”
 In Hong Kong, Vitasoy reportedly outsells carbonated 
beverages. In 1973 an estimated 150 million bottles of 
Vitasoy were sold. Address: Food Ingredients, Wheeling, 
Illinois.

520. Jowana, M.Z. 1975. Soybean in Saudi Arabia. 
INTSOY Series No. 6. p. 234. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Soybean is not presently grown in Saudi 
Arabia. In 1973 the Ministry of Agriculture and Water started 
fi eld trials and observations to study the possibilities of 
growing this crop in some parts of the Kingdom.
 “The 1973 variety trials were conducted at four locations 
using six varieties from Taiwan...
 “Four varieties were planted at Uneizah on 6 October 
1973 and were harvested on 14 January 1974. Yields in kg/ha 
were: Kaohsiung No. 3, 340; Wakashina, 115; Tainung No. 4, 
174; and Shih-shih, 193. All four varieties were affected by 
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rust diseases.”
 Note: This is the earliest document seen (Dec. 2007) 
concerning soybeans in Saudi Arabia, or the cultivation 
of soybeans in Saudi Arabia. This document contains the 
earliest date seen for the cultivation of soybeans in Saudi 
Arabia (Oct. 1973; one of two documents). Address: 
Director, Plant Production Div., Dep. of Research and 
Development, Ministry of Agriculture and Water, Riyadh, 
Saudi Arabia.

521. Mercer-Quarshie, H.; Nsowah, G.F. 1975. Soya bean in 
Ghana. INTSOY Series No. 6. p. 200-08. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [3 ref]
• Summary: “Introduction of soya bean into Ghana through 
offi cial channels began in 1909. The aim was to get farmers 
to grow the crop as an additional food item and also as a 
possible export item. Between 1909 and 1956, seventeen 
annual trials, spread over 12 locations stretching from 
Asuansi on the coast to Tono on the northern border of 
Ghana, were conducted with about 40 varieties. The initial 
results of trials up to 1942 were discouraging, but later, 
probably as the trial offi cers learned to handle the crop better, 
yields began to rise. In the early 1950s yields of 1,457 kg/ha 
could be recorded in some trials.
 “Among the problems that frustrated the attempt to 
introduce soya beans into Ghana in the early 1900s was 
the complaint by growers that soya beans took too long to 
cook and also that their taste was unappealing. The aim of 
the investigations now is to develop soya beans for meal to 
be used in feeds, and for oil for various cooking purposes. 
Therefore nothing is being done now in determining the 
acceptability of the soya bean seed as food for humans. This 
is not to say this will not be done in future.”
 Note: This document contains the earliest date seen for 
soybeans in Ghana, or the cultivation of soybeans in Ghana 
(1909). The source of these soybeans was probably England. 
Address: 1. Senior Research Offi cer, Crops Research Inst., 
Kumasi, Ghana; 2. Lecturer, Faculty of Agriculture, Univ. of 
Science & Technology, Kumasi, Ghana.

522. Mmbaga, E.T. 1975. Highlights of soybean production 
in Tanzania. INTSOY Series No. 6. p. 252-53. D.K. 
Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean... was fi rst introduced at Amani, 
Tanga [region of today’s Tanzania], in 1907 by the Germans, 
and during the second World War (1939-1947) the British 
tried to grow soybean in the West Lake Region but their 
efforts were in vain. The yields were terribly low due to poor 

varieties.
 “The potential of soybean was realized later and a 
breeding program was initiated in 1955 and completed 
successfully in 1963 at Nachingwea, which was a good target 
for soybean improvement after the failure of a groundnut 
scheme. Nachingwea varieties proved suitable for low 
altitudes...
 “General Agricultural Products Export Corporation 
(GAPEX) and National Milling Corporation are the two 
agents that buy all seed crops. These corporations are 
extremely dependable and, as a result, the farmers’ interest in 
going into soybean production has been accelerated to some 
degree...
 “Village soybean projects, United Nations Children’s 
Fund, and nutrition extension services are the three main 
bodies involved in a campaign for better nutrition levels 
for the whole nation... Soy fl our is at present being used 
in making porridge, at a ratio of one part soy fl our to three 
parts maize fl our. Breads of 10 percent soy fl our and 90 
percent wheat fl our are common, especially in the Morogoro 
region. Porridge and soymilk are generally used extensively 
in school feeding programs and the acceptability of these 
products is very high.
 “The processing of soybeans to soy fl our is 
accomplished by using the locally existing mills...
 “Future prospects for the soybean in Tanzania are 
absolutely bright.” Address: Agricultural Research Inst. 
Ilonga, Private Bag, Kilosa, Tanzania.

523. Moutia, S. 1975. Soybean: An old crop with a new 
outlook in Mauritius. INTSOY Series No. 6. p. 218-20. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [11 ref]
• Summary: An excellent history of soybean research and 
production in Mauritius, drawing on many original sources, 
from the pioneer P. Boname who grew the country’s fi rst 
soybeans several years prior to 1909.
 “In Mauritius soybean meal was never popular as a 
constituent of animal feed, mainly because of its price and 
the distance from important centers of production. In the 
human diet, however, it never fell out of favor with the 
Mauritians of Chinese origin. In some places in Port Louis, 
soymilk and soybean curd are prepared in the home, and 
the curd is sold in the market and is available in meals in 
Chinese restaurants.” Address: Principal Agricultural Offi cer, 
Agricultural Services, Ministry of Agriculture, Natural 
Resources and Environment, Reduit, Mauritius.

524. Noor-Mohammadi, G. 1975. Problems of growing 
soybeans in Khuzistan [southern Iran]. INTSOY Series No. 6. 
p. 217. D.K. Whigham, ed. Soybean Production, Protection, 
and Utilization: Proceedings of a Conference for Scientists of 
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Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “A few years ago the College of Agriculture 
at Jundi Shapur University in Ahwaz and the Agricultural 
Research Center in Dezful started experiments on oil seed 
crops, particularly sunfl ower, saffl ower, sesame, and also 
recently, soybean...
 “The late ripening varieties that were sown at about July 
20 brought a better yield than the others.” Address: Asst. 
Prof., Agronomy Dep.; Vice Dean, College of Agriculture, 
Jundi Shapur Univ., Ahwaz, Iran.

525. Panday, M. 1975. Soybeans in Nepal. INTSOY Series 
No. 6. p. 221-22. D.K. Whigham, ed. Soybean Production, 
Protection, and Utilization: Proceedings of a Conference 
for Scientists of Africa, the Middle East, and South Asia 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean is the centuries-old crop in Nepal. 
Growing of soybean with maize and millet in intercropping 
is an old practice in Nepal. Not only soybeans, but almost all 
kinds of edible summer and winter legumes, are grown in an 
intercropping pattern...
 “Due to lack of marketing facilities, our farmers grow 
the soybeans only for their self-suffi ciency, leaving a very 
little amount to sell in the market. Our farmers feed the 
soybean fl our to their cattle, especially cows and buffalo, 
during their lactating period in order to get more milk.
 “Local methods of using soybeans in the human diet are: 
(a) Roasted soybeans mixed with roasted corn are eaten in 
the daily tiffi n. (b) Roasted soybean cotyledons mixed with 
garlic, onion pieces, salt, and chili are served as a cocktail. 
(c) Sprouted soybeans mixed with other sprouted pulses are 
used in vegetable soup. (d) Green soybean pods are eaten 
after steaming.
 “Nowadays the soybean eating habits have been 
changed by the people. Some have started preparing milk, 
yogurt, and the like from soybean. Rice cooked in soya milk 
with some coconut pieces is becoming popular. People have 
started using soybean fl our in their baby food.” Address: 
Dep. of Agriculture, Education and Research, Khumaltar, 
Lalipur, Nepal.

526. Quyen, Nguyen H. 1975. Improvement of soybean in 
Vietnam. In: John Trevor Williams, Charles H. Lamoureux 
and N. Wulijarni Soetjipto, eds. 1975. Symposium on South 
East Asian Plant Genetic Resources. Bogor, Indonesia: 
International Board for Plant Genetic Resources. 272 p. See 
p. 137-46. Held 20-22 March 1975 at Kopo, Cisarua, Bogor, 
Indonesia. [9 ref]
• Summary: Sponsored by: UN Food and Agriculture 
Organization, SEAMEO Regional Center for Tropical 
Biology / BIOTROP, and Lembaga Biologi Nasional-LIPI.
 Contents: Introduction. The importance of soybean in 
Vietnam. The soybean production programme: introduction 

methods, pure line selections, hybridisation, genetic 
variability in soybean. Appendixes: (1) Grain legumes 
cultivated in Vietnam. (2) Soybean germplasm resources,
 “Introduction: The history of soybean in Vietnam is 
meagre, but cultivation was documented as long ago as 
1790 (J. de Loureiro, “Flora Cochinchinensis”), and in 1877 
Harmand collected wild soybean (Glycine laotica) in the Hue 
[central Vietnam] and Bassac area. Specimens of the latter 
are available at the herbarium of the Institute of Agricultural 
Research (IAR) of the Ministry of Agriculture, Saigon. The 
history of Vietnam has been inter-related with that ‘of China, 
and doubtless soybean has in fact been cultivated for a very 
long time. However, it has remained unimproved and only in 
recent years has soybean become developed as a commercial 
food crop in Vietnam.”
 Pages 137-38: “In Vietnam numerous foods such as soy 
sauce, tuo’ng, chao tau hu or da phu (bean curd), vermicelli, 
soybean oil, soymilk, soybean wine, bean sprouts and green 
pods are very popular, particularly among vegetarians. 
Chinese references are still made to the use of the soybean in 
medicinal remedies.”
 “Culture of soybean in Vietnam uses 2 types: (a) a rainy 
season type and (b) a dry season type. The rainy season type 
prevails in Long-Khanh Province (August–September to 
October–November). The dry season soybean is grown in 
the fl oating rice area at An-Giang and Kien Phong, Provinces 
of the Mekong Delta. The seed is sown after the decrease of 
fl ood and harvested March-April. Seed is sown in December-
January and harvested in March-April in Binh Dinh and Phu 
Yen Provinces. In central Vietnam, soybean is grown only in 
areas under irrigation.
 “In the early 1960’s, most varieties grown by farmers 
were local ones, with purple and white fl owers and maturity 
in 90-100 days.
 Contains many tables. Address: Dep. of Agronomy, 
Univ. of Cantho, Vietnam.

527. Rachie, K.O.; Plarre, W.K.F. 1975. Breeding 
methodology for tropical soybeans. INTSOY Series No. 6. p. 
29-47. D.K. Whigham, ed. Soybean Production, Protection, 
and Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [11 ref]
• Summary: Contents: Opting for improvement. Climatic 
considerations. Problems in breeding methodology: 
Improving agronomic characters, improving seed quality, 
effi ciency of nitrogen fi xation, economic factors. Adapted 
methodology: Varietal improvement, seed multiplication, 
land preparation, planting and inoculation, weed and 
pest control, fi eld plot technique, harvesting-threshing-
storage, fi eld evaluation, equipment requirements, supplies. 
Conclusion and summary.
 The authors note that soybeans are already well 
established in the tropics at intermediate elevations and 
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in the subtropics. They hasted to add, however, that it is 
questionable whether soybeans can be established in the 
low latitude, low elevation tropics and suggest that success 
depends upon favorable conditions and good management. 
Address: 1. Asst. Director and Grain Legume Improvement 
Program Leader, IITA, Ibadan, Nigeria.

528. Tattersfi eld, J.R. 1975. Soya beans in Rhodesia. 
INTSOY Series No. 6. p. 227-32. D.K. Whigham, ed. 
Soybean Production, Protection, and Utilization: Proceedings 
of a Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [15 ref]
• Summary: Contents: Introduction. Research: breeding, 
rhizobium inoculants, fertilizers, weed control, agronomy, 
entomology, plant physiology, mechanization. Extension.
 Introduction: “Soya beans have, until now, played 
a minor role in the agricultural economy of Rhodesia. 
Production has been confi ned to commercial farms. Farmers 
of communal land have not produced soya beans to any 
extent, preferring to grow groundnuts, fi eld beans, and 
cowpeas as edible legume seeds both for home use and for 
sale.
 “Soya beans can be grown successfully as a summer 
crop in rotation with irrigated winter wheat. Timing of the 
two crops is very satisfactory, soya beans occupying the land 
from late November to early April and wheat from early May 
until late October. The same machinery can be used for both 
crops and the irrigation necessary for wheat is also available 
for soya beans if rainfall is inadequate, thus ensuring high 
yields. As to fertility, the crops are complementary; soil 
nitrogen is enhanced somewhat by soya beans for use by 
wheat and, after heavily fertilized wheat, residual phosphate 
and potash can sustain the soya beans.
 “Soya beans also rotate well with maize and cotton. 
Benefi ts from preceding maize and cotton with soya beans 
include residual nitrogen, easy ploughing and soil moisture 
conservation, good tilth, ability to plant maize and cotton 
early, more fl exibility with chemical weed control systems, 
and better utilization of labor and machinery by spreading 
peak demands. Although these are real benefi ts, economic 
considerations of costs and prices will be the main factors 
determining the popularity of soya beans compared with 
the other Crops. Under present conditions, given good 
management, the profi tability of maize and soya beans 
appear to be similar.
 “Yields of soya beans have until recently been 
disappointingly low, but with better varieties, better growing 
methods, and favorable prices, an improvement has been 
noted (Table 1). National average yields are usually below 
those expected by effi cient producers. Farm yields of soya 
beans of 2,700 kg/ha are being achieved by a number of 
profi cient growers and fi eld yields as high as 4,400 kg/ha 
have been recorded. Recently, in variety trials, yields of 

5,500 kg/ha were achieved. The indications are, therefore, 
that with the general application of good management 
practices and a satisfactory cost/price relationship, a marked 
improvement in the national average yield should occur.
 “Research: In the late 1950s it was considered that soya 
beans could play an important role in Rhodesian agriculture. 
At that time yields and prices were low but it was anticipated 
that research could lead to increased yields and that the 
demand for such a valuable food crop would inevitably 
rise. To increase yields, a research program was initiated 
involving various disciplines in the Department of Research 
and Specialist Services. Some soya bean research has also 
been conducted at the University of Rhodesia in the fi elds 
of plant physiology and microbiology, and the Department 
of Conservation and Extension has studied mechanization 
problems. A brief account of the research to date, and some 
key references of published work are given below.
 “Breeding: The fi rst soya bean breeding in Rhodesia 
occurred in the 1920s and 1930s, resulting in the release 
of a number of ‘Hernon’ strains (1, 9). A second and much 
larger program was started in 1963 (13) which is now well 
established and to which the comments below apply.” It is 
based at the Salisbury Research Station. Since 1963 three 
varieties have been released for commercial use: Rhosa from 
South Africa, Bragg from the USA, and Orbi from Rhodesia. 
Address: Principal Research Offi cer, Salisbury Research 
Station, Salisbury, Rhodesia.

529. von Oppen, Matthias. 1975. Economic evaluation of 
simultaneous development of production and processing 
of soybeans in India. INTSOY Series No. 6. p. 108-23. 
D.K. Whigham, ed. Soybean Production, Protection, and 
Utilization: Proceedings of a Conference for Scientists of 
Africa, the Middle East, and South Asia (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [13 ref]
• Summary: Contents: Introduction. Agricultural production 
of soybeans. Marketing and processing of soybeans and soy 
products. Role of government. Conclusion. “Over the past 
ten years several countries have experienced large increases 
in soybean production. Some of these countries, such as 
Argentina, Paraguay, Romania, and India, have started their 
soybean production from virtually zero levels...
 “The higher the absolute levels of production the more 
rapid are the increases in area under soybeans until an 
upper limit is approached. During the early stages, soybean 
development is restricted by a lack of processing facilities, 
and processing facilities generally are slow to come up until 
certain minimum quantities of soybeans are available in 
suffi cient densities for processing in large-scale industrial 
operations...
 “When a production density of 0.1 tonnes/sq. km is 
reached, it will be possible for a plant with a capacity of 
50 tonnes/day to assemble its required 15,000 tonnes/year 
from an area of about 150,000 sq. km, i.e., an area which, if 
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circular, would have a radius of about 230 km. Even though 
the radius would be the maximum and the average distance 
would be about 150 km, these are fairly long but feasible 
distances to assemble soybeans by truck. It is at this level 
of about 0.1 tonnes/sq. km that we expect several sizeable 
plants to begin to process soybeans quite economically. In 
the soybean development program special efforts should be 
made to concentrate, rather than spread, further development 
and extension work, preferably in areas where there is 
already a processing plant.”
 Tables: (1) “Production and export-import of soybeans 
and soy products in selected countries.” Gives statistics for 
Brazil, Argentina, Paraguay, Mexico, Romania, Thailand, 
and India–for four time periods: 1961-65, 1970, 1971, and 
1972. For each country and time period the following are 
given: (1) Soybean production (1,000 metric tons). Net 
exports or imports of: (2) Whole soybeans, (3) Soy oil, 
and (3) Soy meal. Footnote (a) states that in each of these 
countries, the area planted to soybeans has increased by at 
least about 200% or more between 1961-65 and 1972. (2) 
“Weekly prices of soybeans and competing crops in selected 
primary markets of North India in November and December 
of 1972 and 1973 in rupees per quintal.” Groundnuts in the 
shell bring the highest price, followed by soybeans, with 
Jowar (yellow) and maize (white) far behind. (3) Recorded 
soybean processing [crushing] capacity in India in 1974 
and 1975, producing either edible quality soy meal or 
industrial quality soymeal. Statistics are given for screw 
press / expeller plants and solvent extraction plants. (4) 
Average costs of processing soybeans by different methods. 
(5) Production costs of protein and energy for soybeans, 
groundnuts, jowar, and maize.
 Figures: (1) A semi-log graph (p. 110) shows the 
increase in area planted to soybeans in each of the countries 
in table 1. (2) “Agricultural production costs per kilogram 
of protein from different crops in Madhya Pradesh, India”–
graph from 1970 to 1973. Soybean is by far the least 
expensive, followed by groundnut, maize, and jowar. (3) 
“Agricultural production costs per million calories from 
different crops in Madhya Pradesh, India”–graph from 
1970 to 1973. Soybean is the least expensive, followed by 
groundnut. (4) Average costs of crushing soybeans in India 
based on the capacity of the crushing machinery. Economical 
operation requires a capacity of at least 100-200 tons per 
day. Address: Economist, International Crops Research Inst. 
for the Semi-Arid Tropics (ICRISAT), Hyderabad 500-016, 
India.

530. Whigham, D. Keigh. ed. 1975. Soybean production, 
protection, and utilization. INTSOY Series No. 6. 266 p. 
March. Proceedings of a Conference for Scientists of Africa, 
the Middle East, and South Asia. Held 14-17 Oct. 1974 at 
Addis Ababa, Ethiopia (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [100+ ref]

• Summary: Contents: Foreword, by William N. Thompson, 
Director of INTSOY. List of Participants (directory of 97 
people). Introduction (3 papers). Invited papers: Production 
(8 papers). Protection (4 papers). Utilization (3 papers). 
Country reports (18 papers). Volunteered papers (2 papers). 
Individual papers are cited separately. Address: Dep. of 
Agronomy, Univ. of Illinois, Urbana, IL 61801.

531. Whigham, D.K. 1975. Soybean variety evaluation. 
INTSOY Series No. 6. p. 18-28. D.K. Whigham, ed. Soybean 
Production, Protection, and Utilization: Proceedings of a 
Conference for Scientists of Africa, the Middle East, and 
South Asia (College of Agric., Univ. of Illinois at Urbana-
Champaign). [15 ref]
• Summary: “Summary: 1. Maturity groups must be 
reassigned when varieties are moved to new environments. 
2. Yield increased as seed weight, plant height, and days to 
maturity increased. 3. Yield decreased as latitude increased. 
4. Plant height increased as latitude increased. 5. Days 
to maturity increased as altitude and latitude increase.” 
Address: Dep. of Agronomy, Univ. of Illinois.

532. Shanmugasundaram, S. 1975. The soybean 
improvement program at the Asian Vegetable Research and 
Development Center. Soybean Genetics Newsletter 2:5-6. 
April 1.
• Summary: “In 1971, the Asian Vegetable Research 
and Development Center (AVRDC) was created as an 
international research organization responsible for improving 
the production and nutritional quality of vegetable crops 
in the humid tropics. The Center is located to the north of 
Tainan City in southern Taiwan (between 23º07’07” and 
23º06’36” north latitude, and between 12Oº16’45” and 
120º17’28” east longitude at an elevation of nine meters 
AMSL [Above Mean Sea Level]).
 “In March 1973, AVRDC selected the soybean as one 
of the six crops to receive initial emphasis in its research 
program.
 “The goal of AVRDC’s soybean improvement program 
is to develop and select varieties that are especially well 
adapted to the tropics and subtropics, where too few 
soybeans are grown today and where yields on farmers’ 
fi elds are low.
 “Currently, our soybean research is focused on: (1) 
exploring the factors limiting the soybean’s yield potential 
in the humid tropics; (2) studying the effects of different 
photoperiods which limit the adaptability of the soybean; and 
(3) breeding for multiple disease resistance.
 “Our fi rst activity was to collect germplasm from around 
the world. To date we count 5133 cultivars from 42 different 
countries in our world collection. We, of course, are most 
interested in increasing our collection and welcome any 
assistance from fellow breeders in this aspect.
 “Yield trials of our elite selections have indicated 
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the possibility of obtaining yields of around seven tons 
per hectare under our conditions at Shanhua. Further 
experimentation is in progress to confi rm this high yield 
potential.
 “Our opinion is that the tropical soybean should have 
low photoperiod sensitivity, and should not fl ower too 
early in hot weather (some varieties when grown in the 
tropics start fl owering before they have developed suffi cient 
vegetative growth to produce a satisfactory crop). From a 
fi eld screening of 2041 accessions, we tentatively identifi ed 
505 cultivars as photoperiod insensitive. Further screening 
identifi ed 168 accessions as photoperiod insensitive in both 
the spring and fall seasons.
 “Accessions carrying resistance or different degrees of 
tolerance to soybean rust, SMV, bacterial pustule, downy 
mildew, purple seed stain, and root-knot [nematode] disease 
have been identifi ed through fi eld screening under natural 
infection. In some cases, resistance has been confi rmed in the 
greenhouse with artifi cial inoculation.
 “Our hybridization program to combine resistance to the 
various diseases with a high yield potential has produced a 
number of highly promising selections which are presently in 
the F4 and F5 generations. Nearly 10,000 single plants from 
over 800 different cross combinations have been advanced in 
this program.
 “During 1974 we sent out 4719 cultivars, as well as 
11 selections in the F3 generation, and 340 in the F4, to 33 
scientists in 21 countries. We hope to expand our scientist-
to-scientist outreach activities considerably in the future. 
We have also sought to cooperate fully with INTSOY and 
the other international agricultural research centers to better 
meet our common goal to produce more food for mankind.
 “An annual report is published every year (1974’s will 
be ready in July); you are welcome to write AVRDC’s Offi ce 
of Information Services to be included in our mailing list.
 “Specifi c germplasm or early and advanced segregating 
populations (or both) are available to fellow researchers. 
You may direct your correspondence and requests to: S. 
Shanmugasundaram...” Address: AVRDC, P.O. Box 42, 
Shanhua, Tainan (741), Taiwan.

533. Mustakas, G.C. 1975. Trip report to Jamaica, Haiti, 
Dominican Republic, Trinidad, Guyana, Venezuela, 
Colombia, Ecuador, Panama, Costa Rica, El Salvador, 
Guatemala, and Mexico, March-April 1975. *
• Summary: G.C. Mustakas of the Northern Regional 
Research Center, Peoria, Illinois, made this trip in March-
April 1975 to learn about uses of soybeans in Latin America. 
The trip was sponsored by the American Soybean Assoc. and 
the U.S. Foreign Agricultural Service (FAS).
 Colombia: Soybeans are not used as foods in this 
country. Although considerable effort is being made to 
introduce soy foods here, they are all in the experimental 
stages. In 1975 some 156,000 tons of soybeans were grown 

in Colombia, which has 5 oilseed processors. Grasas S.A. has 
a 220 tons/day solvent extraction plant that now processes 
soybeans and other oilseeds.
 Costa Rica: Soybeans are not produced or consumed as 
a food, though experimentation is being carried out at the 
University of Costa Rica and also with CARE.
 Dominican Republic: Soybeans are not grown or used 
as food here. About 6,250 ha were planted in 1974 on an 
experimental basis. Soybean oil is imported. Industria 
Lavador’s oilseed crushing plant plans to increase production 
to 300 tons/day, and with the expansion hopes to produce soy 
food products in some form.
 Ecuador: In 1974 the country produced 1,000 tons of 
soybeans.
 Guyana: Soybeans are not grown or used at foods in 
homes or villages. Food imports are very restricted. Some 60 
acres of soybeans have been grown experimentally, and plans 
are underway for the government to build a soybean and rice 
bran crushing plant.
 Jamaica: Soybeans are not grown in Jamaica and are not 
used for food in the home or village. However considerable 
interest was shown in using soybeans in school lunch 
programs.
 Mexico: During 1974-75, thirty sets of village process 
equipment for making soy fl our were delivered to Mexico 
through the auspices of UNICEF. One unit was delivered to 
the National University of Mexico where workers studied 
the process and its applications for traditional Mexican food 
products.
 Panama: Panama grows no soybeans and does not 
use soybeans in foods. They use fairly large quantities of 
soybean meal (39,000 tons in 1973) for animal feeding and 
some fi rms are interested in using defatted soy fl ours and 
textured soy protein (TSP) for foods.
 Trinidad: Soybeans are not grown or used as food in 
homes or villages. Local experiments are being conducted 
under a project agreement between the governments of 
West Germany and Trinidad and Tobago. Trinidad has 
considerable interest in soybeans but no processing plants. A 
chain of Hi-Lo supermarkets sells a soy-protein beef-burger 
that contains 25% textured soy fl our.
 Venezuela: With a population of 12 million people, 
soybeans were still not being produced by 1975, although 
about 55,000 tons of soybeans and 83,000 tons of soybean 
meal were imported in 1974. Soybeans are not used as foods 
in homes or villages. Venezuela has a few small soybean 
crushers. One company (Proteinal S.A.) makes edible soy 
fl ours. Address: Northern Regional Research Lab., Peoria, 
Illinois.

534. INTSOY Newsletter (Urbana, Illinois). 1975. INTSOY 
pathology program. No. 4. p. 1-2. May.
• Summary: “This article continues our series describing 
aspects of the INTSOY program. The objectives of 
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INTSOY’S research in pathology are to identify the limiting 
soybean diseases in the tropics and subtropics, to generate 
basic information about, soybean pathogens that can be used 
to predict their spread and importance, to devise methods 
to control or reduce the impact of soybean diseases, and to 
assist in breeding tropically adapted soybean cultivars with 
resistance to important pathogens.
 “Soybeans are historically a crop of the temperate 
regions, and so our knowledge of soybean diseases is based 
primarily on experience in temperate latitudes. Therefore, 
our fi rst important objective is to identify diseases that occur 
in soybeans in the tropics and subtropics.
 “INTSOY pathologists from the University of Illinois 
at Urbana-Champaign and the University of Puerto Rico, 
Mayaguez Campus, are closely observing soybeans and 
other more common tropical legumes at various substations 
of the Estacion Experimental Agricola in Puerto Rico. 
Diseased tissues are collected, and the pathogens are 
isolated and identifi ed. INTSOY personnel also cooperate 
with other pathologists around the world to keep abreast of 
developments in soybean pathology elsewhere.
 “Preliminary studies on soybean diseases in the tropics 
and subtropics indicated several areas that will require more 
detailed research. Further studies are now underway to 
determine the nature of the whitefl y-transmitted pathogen 
that causes a severe yellow mosaic disease of soybeans in 
Puerto Rico and Asia. Other studies are designed to measure 
the fi eld spread of soybean viruses that are also seedborne. 
Attention will be given also to viruses not usually found in 
soybeans in temperate areas and to multiple virus infections 
that may be important in the tropics.
 “Another important area of research is in the role of 
seedborne microorganisms in seed deterioration and death. 
Studies by INTSOY pathologists center on the nature of 
the microorganisms involved, the mechanisms of seed 
or embryo death, and control measures to exclude the 
microorganisms during seed production or to mitigate their 
effects. Results of studies at Illinois indicate that a bacterium 
found in the soybean seed coat may contribute to poor stand 
establishment of soybeans in the tropics.
 “A third area of study is now under consideration. 
Cooperative studies on soybean rust disease are being 
planned with other U.S. and Asian pathologists to develop 
effective, inexpensive ways to control the disease until rust-
resistant germplasm can be incorporated into agronomically 
desirable cultivars.
 “Methods of controlling plant diseases vary, depending 
on the properties of the pathogen and host and the 
circumstances under which the crop is grown. Control of 
virus diseases usually depends upon the plants’ resistance to 
infection or upon control of vectors that spread the virus. In 
practice, only a few viruses are controlled by controlling the 
vectors, and so our emphasis is on breeding of virus-resistant 
cultivars.

 “Diseases caused by seedborne fungi and bacteria, 
on the other hand, can in some cases be controlled by 
application of fungicidal or antibiotic chemicals. Results 
of studies at Illinois show that fungicides are useful to 
control some seedborne fungi. A similar approach is 
being investigated for control of the seedborne bacterium 
mentioned earlier. When appropriate, changes in cultural 
practices may also be effective in reducing or avoiding 
disease occurrence.
 “INTSOY pathologists, like other INTSOY personnel, 
attach great importance to their role in promoting exchange 
of scientifi c information and in communicating results of 
their research to other scientists in soybean development 
programs abroad. They maintain frequent contact with 
soybean scientists in national, university, and international 
soybean programs. Dr. Prateung Sangawongse, Senior Plant 
Pathologist in the Oil Crop Branch, Ministry of Agriculture, 
Thailand, has recently completed a six-month study at the 
University of Illinois on the interaction of the soybean 
cyst nematode and the charcoal rot pathogen. His work 
was sponsored by INTSOY and the Department of Plant 
Pathology.
 “INTSOY pathologists are completing work on 
an international soybean disease compendium and 
bibliographies of the soybean disease literature and the 
soybean virus literature. These publications will become 
available from INTSOY during 1975.
 “The INTSOY pathologists are Victorio Garcia (Puerto 
Rico), Robert M. Goodman (Illinois), Pedro L. Melendez 
(Puerto Rico), and James B. Sinclair (Illinois). Drs. Garcia 
and Melendez study fungal diseases of soybeans; Dr. 
Goodman, virus diseases and virus epidemiology; and Dr. 
Sinclair, seed-borne fungi and bacteria.”

535. INTSOY Newsletter (Urbana, Illinois). 1975. Soybean 
processing course completed. No. 4. p. 2. May.
• Summary: “Certifi cates were awarded on April 10 to 13 
persons from 10 countries who completed the fi rst INTSOY-
sponsored short course, ‘Soybean Processing for Food 
Uses.’” The name and country of each participant is listed. 
“Leaders of the course were Professors A.I. Nelson and 
Leslie K. Ferrier of the Department of Food Science.”

536. Agronomie Tropicale (France). 1975. Documentation: 
Travaux conduits sur le soja en Afrique au sud du Sahara–
Liste bibliographique [Documentation: Bibliography of 
work/research conducted on soya in Africa south of the 
Sahara]. 30(2):187-91. April/June. [177 ref. Fre]
• Summary: This is a superb bibliography focusing on 
French soybean research in Africa. The citations are arranged 
in two parts under the following headings: Part I: General 
bibliography: Africa (7 references). West Africa (2): Cote 
d’Ivoire (Ivory Coast; 1), Ghana (6), Upper Volta (3), 
Nigeria (11). Central Africa: [Belgian] Congo (5; Note: The 
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Congo Republic, a former French overseas territory, is not 
mentioned). East Africa (6): Ethiopia (1), Kenya (5), Uganda 
(9), Tanzania (12). Southern Africa: Malawi (2), Republic of 
South Africa (4), Rhodesia (6), Zambia (2).
 Part II: The work of IRAT. Cameroon (14), Comoros 
(2), Cote d’Ivoire (10), Ethiopia (1), Madagascar (special 
reports–21, annual reports–14), Mali (2), Central African 
Republic (1), Senegal (16), central services (14).

537. Agronomie Tropicale (France). 1975. Note de synthèse 
sur les connaisances acquisés par l’IRAT sur le soja dans 
divers pays d’Afrique [Summary of knowledge acquired 
by IRAT on the soybean in various African countries]. 
30(2):182-86. April/June. [Fre]
• Summary: This is one of the best publications seen on 
soybeans in French-speaking Africa. IRAT stands for Institut 
de Recherches Agronomiques Tropicales (Tropical Institute 
of Agronomic Research).
 Contents: Introduction. Variety development. Mineral 
nutrition and nitrogen fi xation. Cultural practices. Diseases 
and enemies. Economics of production and perspectives on 
development.
 Starting in 1965 and in the course of the following 
years, soybeans have been introduced by various countries, 
and trials were conducted with the help of IRAT, especially 
in Cameroon, the Ivory Coast (1970-1972), Ethiopia, 
Madagascar (1966-72), Central African Republic [RCA; 
1968-69], and Senegal (1972-74).
 A 4-column table gives: The variety names, the source 
of the germplasm (from the USA, South Africa, Taiwan, and 
China), the maturity group of each variety, and the names 
of the countries in which each variety was tested. Later, the 
yields in the various locations tested are also given.
 Note 1. This document contains the second earliest date 
seen for soybeans in Senegal, or the cultivation of soybeans 
in Senegal (1972). In Senegal, the fi rst soybean trials were 
conducted at Bambey where the rainy season, which is very 
short, forces one to plant soybeans like peanuts, starting with 
the fi rst signifi cant rains. Yields of more than 2,500 kg/ha 
have been obtained, as in 1973.
 Note 2. Immediately following this article is a 
bibliography of research conducted on soya in Africa south 
of the Sahara (177 references), cited separately.

538. Ayanaba, A. 1975. Diurnal variation in nitrogenase 
activity in nodulated cowpea and soybean. Tropical Grain 
Legume Bulletin 1(1):7. July.
• Summary: Nitrogenase activity was greatest in mid-
morning, reducing considerably after 1000 hours. Acetylene 
reduction by cowpea, but not soybean, increased again 
between 1400 and 1600 hours. No measurements were made 
after 1600. Address: IITA, Ibadan, Nigeria.

539. INTSOY Newsletter (Urbana, Illinois). 1975. Simple 

processing of whole soybeans. No. 5. p. 1. Aug.
• Summary: Describes many ways of processing and using 
whole soybeans for food.

540. INTSOY Newsletter (Urbana, Illinois). 1975. Soybean 
production short course underway. No. 5. p. 1-2. Aug.
• Summary: “Since May 14, 16 persons from 15 countries 
have been participating in a 17-week course entitled, 
‘Technical and Economic Aspects of Soybean Production.’” 
The name and country of each participant is listed.

541. Shanmugasundaram, S.; Toung, T.S. 1975. Soybean 
breeding at the Asian Vegetable Research and Development 
Center. Agronomy Abstracts 1975:40.
• Summary: “Breeding soybeans (Glycine max (L.) Merrill) 
for the tropics and the sub-tropics is one of the major 
programs at the Asian Vegetable Research and Development 
Center (AVRDC). Germplasm collection, screening, 
evaluation, maintenance, and distribution has become an 
integral part of the program. The prime problem areas of our 
research include the study of yield potential, investigation 
of photoperiod insensitivity, and identifi cation of resistance 
to different diseases. A pure line selection (2120) produced 
yields as high as 7 tons per hectare in fi eld yield trials. More 
than 100 accessions with photoperiod insensitivity have been 
identifi ed. Several sources of resistance to soybean rust, 
soybean mosaic virus, downy mildew, bacterial pustule and 
other diseases have also been identifi ed.
 “Emphasis is also exercised in selecting non-shattering, 
non-lodging types with good quality seeds. The direction is 
toward development of duration fi xed cultivars suitable for 
various multiple cropping patterns. Promising F4 to F6 bulk 
segregating populations and selected pedigrees having the 
above parents are available for interested scientists all over 
the world for evaluation and selection.” Address: AVRDC, 
P.O. Box 42, Shanhua, Tainan 741, Taiwan.

542. Times (The) (Streator, Illinois). 1975. Woodford Co. 
extension adviser in S. America. Sept. 4. p. 12.
• Summary: Mike Sager “will be one of fi ve members of a 
task force being sponsored by the United States Agency for 
International Development and the International Soybean 
program [INTSOY].
 “Other members of the task force are Dr. Carl N. Hittle, 
professor of plant genetics at University of Illinois, who is 
the project leader; Alvin Nelson. specialist in food science 
and Sheldon W. Williams, specialist in marketing and 
processing economics, both of the U of I; and Raul Abrams 
of the University of Puerto Rico.
 “According to Sager, the country has a shortage of 
edible oils and proteins. Their job will be to try and interest 
them in growing soybeans for this. He said that Peru 
presently is buying large quantities of soybeans from the 
U.S.”
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543. Courier News (The) (Blytheville, Arkansas). 1975. 
Agricultural trainees from 13 foreign countries toured the 
University of Missouri’s Delta Center here last week... Sept. 
5. p. 3.
• Summary: “... and were impressed with the wide scope of 
research aimed at solving soybean production problems.
 “The group was part of INTSOY, an international 
soybean program sponsored by the University of Illinois. The 
trainees represented the countries of Iran, the Philippines, 
Jamaica, Chile, West Africa, Sri Lanka (Ceylon), Lesotho 
(southern Africa), Ghana, El Salvador, Nicaragua, Zambia, 
Burma, and Costa Rica.”

544. Freeport Journal-Standard (Freeport, Illinois). 1975. 
Far East teams to study U.S. bean industry. Sept. 23. p. 2.
• Summary: “Kansas–Two teams from the Far East will be 
in Illinois this week to learn more about the U.S. soybean 
industry, the new soybean crop and uses of soy protein in 
human diets.
 “Their visits are arranged by the American Soybean 
Association as part of its overseas market development 
program according to Wayne Fell of Kansas, president of the 
Land of Lincoln Soybean Association.
 “A team from Korea will study the use of soy protein 
products–textured soy protein, soy fl our, meat analogues and 
dairy analogues–to improve human diets.
 While in Illinois it will visit Central Soya at Chicago, 
ADM Milling Co. and Staley Co. at Decatur and INTSOY 
(International Soybean Program) and the department of 
home economics at the University of Illinois, Champaign.
 “The other team consists of representatives of all facets 
of Japan’s soybean industry. It will study the U.S. soybean 
situation ‘across the board’ Fell said.
 “’With the recent sharp increase in production of 
Brazilian soybeans, it becomes important for us to educate 
our overseas customers to the fact that the U.S. is the most 
dependable and reliable supplier of soybeans in the world,’ 
he said.”

545. Sager, Mike. 1975. Our weekly visit. Woodford County 
Journal (Eureka, Illinois). Oct. 23. p. 2.
• Summary: “To Peru and Back: Because we were busy, the 
four weeks spent in Peru, South America, passed quickly. 
The assignment of the International Soybean Program team, 
under leadership of Dr. Carl N. Hittle of the University 
of Illinois, was to investigate the possibilities of soybean 
production in Peru.
 “We spent half the time in Lima meeting with Peruvian 
offi cials of the Ministry of Food and those of our own Unites 
States Agency for International Development. The other half 
of our time was spent traveling over the northern part of Peru 
to examine agricultural areas to assess their potential for 
soybean production.”

 There follows a long and detailed description of life in 
Peru and two trips they took within the country.
 “Peru has the potential to produce soybeans. But they 
will not be able to grow as many as we produce each year in 
Woodford County.” Address: Extension Adviser [Woodford 
County, Illinois].

546. Kromah, Lasana. 1975. Improving grain legumes 
in Liberia. In: R.A. Luse and K.O. Rachie, eds. 1975. 
Proceedings of IITA Collaborators Meeting on Grain 
Improvement. Ibadan, Nigeria: International Institute of 
Tropical Agriculture. iii + 179 p. See p. 29-30.
• Summary: “The legume program in Liberia was formerly 
carried on by large concessions, mainly the Firestone 
plantation, which deal with tree crops such as rubber, cocoa, 
and coffee.” Their three objectives are outlined.
 “At the Government Research Centre at Suakoko, which 
is attached to the Ministry of Agriculture, a grain legume 
program has been recently initiated using methods different 
from that of Harbel Firestone. Here the legumes are used 
in rotation with paddy rice in the dry season after the rice 
harvest. Two variety trials have been carried on since 1973... 
Both soybeans and cowpeas have been involved in these 
experiments. They were introduced from both Nigeria and 
the United States as well as Taiwan... Soybean varieties 
Jupiter and TK-5 have been successful. Here two tons per 
hectare have been obtained with growth duration of 65 
days.”
 “The early study dealing with the possibility of soybean 
production in Liberia was begun in 1964 at the University 
[Univ. of Liberia, Monrovia] by Dr. C.C. Chen, an FAO 
Tropical Crop Expert. He introduced the variety Polmetto 
[sic, Palmetto] from Taiwan. He also initiated in 1965 a 
variety trial with 10 varieties introduced from Taiwan. 
Results from this trial were indeed encouraging. The yield of 
soybean seed was estimated as 1,200-1,500 kg/ha. In 1966 a 
Chinese Agricultural Mission to Liberia reported that a few 
varieties produced successfully at Gkedin about 180 miles 
from Monrovia, Liberia.”
 Note: This is the earliest document seen (March 
2021) concerning soybeans in Liberia, or the cultivation of 
soybeans in Liberia. This document contains the earliest date 
seen for soybeans in Liberia, or the cultivation of soybeans 
in Liberia (1964). The source of these soybeans (Palmetto 
variety) was Taiwan. Address: College of Agriculture and 
Forestry, Univ. of Liberia, Monrovia, Liberia.

547. Luse, R.A.; Rachie, Kenneth O. eds. 1975. Proceedings 
of IITA Collaborators Meeting on Grain Legume 
Improvement: held at IITA on 9-13 June, 1975. Ibadan, 
Nigeria: International Institute of Tropical Agriculture. iii + 
179 p. Oct. Illust. 28 cm.
• Summary: The proceedings are divided into the following 
main sections, each consisting of various presentations 
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followed by a “Summary of Discussion”:
 Contents: Plant Improvement (p. 1-40). Entomology (p. 
41-60). Pathology (p. 61-96). Seed quality / Biochemistry 
(p. 97-126). Physiology / Agronomy (p. 127-164). 
Recommendations [in each of the above areas] (p. 165-176). 
List of Participants (p. 177-79).
 Soy-related papers include: “Soybean improvement 
work at IITA,” by T.P. Singh (p. 19-20). “Improving grain 
legumes in Liberia,” by L. Kromah (p. 29-30). “Soybeans 
in the northern states of Nigeria,” by H.A. Van Rheenen (p. 
158-59).
 The two presentations with the word “Soybean(s)” in the 
title are cited separately. Address: IITA.

548. Singh, T.P. 1975. Soybean improvement work at IITA. 
In: R.A. Luse & K.O. Rachie, eds. 1975. Proceedings of IITA 
Collaborators Meeting on Grain Legume Improvement: held 
at IITA on 9-13 June, 1975. Ibadan, Nigeria: IITA. iii + 179 
p. See p. 19-20.
• Summary: “The soybean offers a promising solution 
to the challenge of feeding the world population, a high 
proportion of which live in the tropics and suffer from 
hunger and malnutrition. Soybean improvement work at 
IITA has been able to identify certain cultivars which have 
good yield potential and are well adapted to humid tropical 
environments. The cultivar Bossier has yielded up to 3000 
kg/ha in several trials in West Africa. Moreover, some newer 
selections tested at Ibadan have yielded up to 3600 kg/ha. 
Unfortunately, the popularity of soybeans in the African 
tropics is low because of certain constraints. Some of the 
major problems associated with the production of soybean in 
tropical environments are:
 “1. Low seed viability and germination potential
 “2. Susceptibility to disease and insect pests
 “3. Lodging and shattering
 “4. Limited range of adaptation
 “Seed Viability and Germination: Perhaps the most 
serious production bottleneck in soybean is the poor 
germinability of seeds under certain conditions. This 
problem has two aspects: poor seed viability and poor 
emergence. Poor seed viability may occur when harvest and 
storage conditions are suboptimum, while poor emergence 
results when the seedling is weak and becomes susceptible to 
high soil temperatures and soil or seed borne diseases.
 “Soybean seed is known to lose its viability when 
stored under ambient conditions. Seeds can also lose 
germinability at harvest depending on the weather conditions 
at maturity and delay in harvesting. Most of the available 
information suggests that well-dried seeds stored in the cold 
maintain their viability for periods up to one year. There are 
indications that genetic differences do exist for retention 
of viability in storage. Cool storage does not seem to be a 
practical solution at the farmer level and thus there is an 
urgent need for varieties which can withstand suboptimum 

storage conditions without loss of seed viability.
 “The second problem of seed emergence relates to 
conditions at sowing time. Generally, high soil temperatures 
prevail in most tropical areas at the time of sowing 
which tend to inhibit seed germination. Also sowing time 
coincides with the onset of the rainy season and it is a 
general observation that after heavy showers the soil surface 
becomes crusted when dry and the seed is unable to emerge. 
On the other hand, if the surface remains moist at the time 
of emergence, germination is excellent. All this indicates 
the need to search for or to develop genotypes with good 
retention of viability in storage as well as the ability to 
germinate and emerge even under suboptimum conditions. 
Association of seed characteristics like seed size and specifi c 
gravity with germinability will be studied.
 “Experiments with 25 cultivars have been initiated to 
study the effect of harvesting time on the seed germination 
potential of fresh seed and after variable storage periods. In 
addition the effect of high temperature on seed germination 
in a group of cultivars is being investigated by the GLIP 
[Grain Legume Improvement Program] physiologist.
 “Susceptibility to Disease and Insect-pests: At present 
the disease and insect problems in soybean are not as 
acute as for cowpeas in southern Nigeria. The only disease 
observed to be serious in soybeans is bacterial pustule 
although virus and premature senescence symptoms are 
sometime observed. Field screening for resistance to 
bacterial pustule in soybean genetic stocks in a limited 
number of soybean lines has revealed that a few strains are 
free from this disease. Some of the varieties like Bilomi-3 
showing resistance to bacterial pustule have agronomic 
defects. Therefore, a hybridization program to incorporate 
resistance genes in agronomical superior commercial 
varieties has been undertaken.
 “Leafhoppers, thrips and leaf-feeding beetles may 
occasionally become serious in soybeans. Resistance against 
leafhoppers has been observed but these lines are either 
spreading types or have black testas (Wilson Black and 
Bilomi-3). Bilomi-3 has also been found resistant to bacterial 
pustule and leafhoppers and is being used extensively as one 
of the parents in the soybeans improvement program.
 Lodging and Shattering: Some high yielding cultivars 
have a tendency to lodge at the fruiting stage, causing loss 
in yield and making harvesting more diffi cult. Similarly, 
strains susceptible to seed shattering result in considerable 
loss when harvesting is even slightly delayed. Therefore, 
selection in breeding nurseries is directed towards identifying 
genotypes with strong, erect stems to resist lodging and 
possessing shattering resistance. As a result of continuous 
selection for these trials most of the IITA nursery is resistant 
to lodging and shattering (TGm 280-3, TGm 294-4).
 “Adaption [Adaptation]: Soybean is well known for 
its sensitivity to temperature and photoperiod, making it 
diffi cult to develop strains and lines adapted to diverse 
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growing situations. Some investigations conducted on a 
limited number of genotypes at Ibadan and at the University 
of Reading (UK) have resulted in identifying insensitive 
strains. Development of lines with temperature and 
photoperiod insensitivity combined with high yield, disease 
and insect resistance, good seed viability and acceptable 
grain qualities is the major objective of this subprogram.” 
Address: IITA, Ibadan, Nigeria.

549. Van Rheenen, H.A. 1975. Soybeans in the northern 
states of Nigeria. In: R.A. Luse & K.O. Rachie, eds. 1975. 
Proceedings of IITA Collaborators Meeting on Grain 
Legume Improvement: held at IITA on 9-13 June, 1975. 
Ibadan, Nigeria: IITA. iii + 179 p. See p. 158-59.
• Summary: “The main centers of growing soybean in 
Nigeria are (a) Benue Province in Benue Plateau State, (b) 
Kwali-Koton Karifi  area in Niger Province of North Western 
State and Kabba Province of Kwara State, and (c) Southern 
Zaria Province of North Central State.
 “The soybeans grown are of the indeterminate type, 
have a growing season of 130-140 days, are vigorous and 
tall (1.5-1.75 m), susceptible to bacterial pustule and produce 
yellowish rather small seeds. The estimated yield of a good 
farmer’s crop is 800-1000 kg per ha.
 “Almost all the seed produced is exported to Europe 
and the total export per year has varied over the last 20 
years between 5,000-20,000 tons. “Only recently soybean 
has started to be locally consumed. The Federal Institute for 
Industrial Research at Oshodi processes soybeans to fl our 
and uses the fl our in combination with different ingredients 
to form products for human consumption like soy-ogi, 
biscuits etc. Dr. Theodore Kay of Ahmadu Bello University, 
Zaria, has successfully tried to popularize soybeans for the 
production of akara balls, moinmoin and other local foods.
 “Research on soy beans is carried out at Samaru, Shika 
and Mokwa, with trials laid out at different Provincial 
Stations. Only three research workers study the crop and 
spend only part of their time on it.
 “At Mokwa improvement work on soybeans started 
about 15 years ago by establishing a germplasm collection, 
which presently contains about 500 entries. Screening and 
testing in replicated trials has resulted in recommendation 
and release of different cultivars. In 1964 a breeding and 
selection program was initiated, using the cultivars C.N.S. 
and Malayan as parents. C.N.S. shows insuffi cient plant 
vigour, but possesses desirable characters as good growth 
habit, resistance to bacterial pustule and seed shattering, 
close setting of pods, and even maturity. Malayan was the 
commonly grown cultivar in the areas of soybean production. 
Seed from the F3 of the bulk population programme was 
divided with the help of a sieve into a large and a small seed 
size portion, and in the F4 the fi rst single plant selections 
were made. Progeny testing and further mass selection 
resulted in yield increases of 40-60% over Malayan. 

Presently single and three way crosses are being grown for 
pedigree selection.
 “A series of planting date trials at different places in the 
Northern Slates showed that for cultivars with a growing 
season of 120-140 days the optimal planting date is the 
middle of June.
 “Inoculum application to the seed using Nitragin from 
Dumman, Wisconsin, caused an increase of root nodules per 
plant, both in weight and number, in the order of 25%, but 
yield increases were only about 5% over the control.
 “The soybean crop in the Northern States of Nigeria 
has been considered a clean crop in respect of diseases and 
pests. However, during the last three years serious problems 
were experienced for seedling emergence. Seedlings, if 
emerged, often showed cotyledons with brown, round 
spots and developed weakly, and Fusarium and aspergillus 
appeared frequently from material plated out in petri dishes. 
The application of plarex improved the emergence and fi nal 
stand percentage before harvest signifi cantly. In 1974 pod 
anthracnose, caused by Colletotrichum, was responsible for 
seed losses estimated at 30%.
 “Collaboration between IITA and Mokwa Agricultural 
Research Station was on cultivar testing in replicated trials 
during 1971 and 1974. An interaction between location and 
varieties was observed. Pot trials with soil from both places 
would reveal whether the observed interaction is caused by 
soil or climatological differences.
 “It is thought that exchange of segregating populations 
could lead to the selection of widely adapted material.” 
Address: Agricultural Research Station, Mokwa [Nigeria].

550. Whigham, D.K. 1975. International soybean variety 
experiment: First report of results. INTSOY Series No. 8. 
161 p. Oct. (College of Agric., Univ. of Illinois at Urbana-
Champaign). [4 ref]
• Summary: Contents: Foreword. Introduction. Materials 
and methods. Results and discussion. Summary. References. 
Information and summary tables. Agronomic data from 1973 
and 1974 trials is given for the following countries and sites: 
Africa: Egypt (Bahteem), Ethiopia (Awassa), Ghana (Legon), 
Lesotho (Ralinku), Sierra Leone (Njala), Somalia (Afgoi), 
Tanzania (Ilonga, Njombe).
 Asia: Afghanistan (Kabul), India (Jabalpur, Pantnagar), 
Indonesia (Bogor, Citayam, Jogjakarta), Malaysia (Serdany), 
Pakistan (Mansehra, Swat), Philippines (La Granja, Los 
Baños), Sri Lanka (Alutharama, Angunukulapalessa, 
Bandarawela, Gannoruwa, Maha Illuppallama, Paranthan, 
Ratmalagara), Taiwan (Ping Tung, AVRDC–Shanhua), 
Thailand (Chiangmai University, Khon Kaen, Lop Buri, 
Maejo Experiment Station, Suwan Farm), Vietnam (Darlac 
Province).
 Mesoamerica: Belize (Central Farm), Costa Rica 
(Hacienda Tempisque, Taboga), Mexico (Chiapas, Tampico), 
Nicaragua (Leon), Puerto Rico (Isabela, Lajas, Mayaguez).
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 Middle East: Jordan (Deir Alla), Syria (Douma).
 South America: Colombia (Palmira), Ecuador (Boliche, 
Pichilingue, Portoviejo), Peru (La Molina).
 Note 1. This is the earliest document seen (Nov. 
2021) that clearly refers to the cultivation of soybeans in 
Afghanistan. This document contains the earliest date seen 
for the cultivation of soybeans in Afghanistan (23 May 
1973). Eight varieties were tested at Kabul by cooperator 
S.A. Rahman Mohmand. Cutler 71 gave the highest yield, 
2,952 kg/ha.
 In Belize, twenty varieties were tested at Central Farm 
by cooperators D. Cole and J. Cal, being planted on 5 Nov. 
1973. Improved Pelican gave the highest yield, 1,680 kg/ha.
 Note 2. This is the 2nd earliest document seen (Jan. 
2001) that clearly refers to the cultivation of soybeans 
in Nicaragua (25 Jan. 1974). On 25 Jan. 1974, under the 
direction of Fermin Balerdi, twenty varieties of soybeans 
were planted at Proyecto Adelante, Leon, Nicaragua. 
Improved Pelican gave the highest yield, 2511 kg/ha.
 Note 3. This is the earliest document seen (Dec. 2007) 
that clearly refers to the cultivation of soybeans in Pakistan 
after the country became Pakistan. On 16 May 1973 nineteen 
varieties were planted at Swat. Lee 68 gave the highest yield, 
4,826 kg/ha. On 24 May 1973 sixteen varieties were planted 
at Mansehra. Jupiter gave the highest yield, 4,911 kg/ha. The 
cooperator at both locations was S. Badshah.
 Note 4. This is the 2nd earliest document seen (Dec. 
2007) concerning soybeans in Jordan, or the cultivation 
of soybeans in Jordan. This document contains the 2nd 
earliest date seen for soybeans in Jordan, or the cultivation 
of soybeans in Jordan (9 April 1974). Sixteen varieties were 
tested at Deir Alla by cooperators Nabil Katrhuda and A. 
Hammoudeh. Semmes gave the highest yield, 3,688 kg/ha.
 Note 5. This document contains the 2nd earliest date 
seen for soybeans in Lesotho, or the cultivation of soybeans 
in Lesotho (21 Dec. 1973). It describes the fi rst systematic 
soybean trials in Lesotho. Seventeen varieties were tested at 
Ralinku, Quthing District. Bragg gave the highest yield, 673 
kg/ha.
 Note 6. This is the 2nd earliest document seen (Jan. 
2001) concerning soybeans in Somalia, or the cultivation of 
soybeans in Somalia. This document contains the 2nd earliest 
date seen for soybeans in Somalia, or the cultivation of 
soybeans in Somalia (1974; no month is given). The earliest 
document was by Vivenza (1928). Twenty varieties were 
tested at Afgoi. Bonus gave the highest yield, 1,171 kg/ha.
 Note 7. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Syria, or the cultivation of soybeans 
in Syria. This document contains the earliest date seen for 
soybeans in Syria, or the cultivation of soybeans in Syria 
(25 April 1974). Sixteen varieties were tested at Douma by 
Syria’s Ministry of Agriculture and Agrarian Reform–the 
cooperator. Cutler 71 gave the highest yield, 1,223 kg/ha.
 The source of all these soybeans was INTSOY (at the 

University of Illinois in the USA) for ISVEX trials.

551. INTSOY Newsletter (Urbana, Illinois). 1975. Soybean 
seed storage research. No. 6. p. 1. Nov.
• Summary: “Maintaining the germinability of soybean seed 
is a major concern in the development of soybeans as a crop 
in tropical and subtropical areas of the world. Soybeans that 
are to be used for seed must fi rst be carefully harvested and 
dried to prevent damage that would cause a reduction in 
germination. The seed must then be stored under conditions 
that will minimize further damage.
 “Favorable conditions for soybean seed storage are 
10ºC and 50-percent relative humidity. These conditions 
can be provided easily, although at considerable expense, 
where sophisticated environmental control equipment can 
be obtained and serviced. In areas of the world where such 
equipment is economically or technically impractical, 
alternatives must be developed to meet soybean seed storage 
requirements.
 “Working under a grant from the Rockefeller 
Foundation in support of INTSOY activities, Assistant 
Professor Eliodoro J. Ravalo, Department of Agricultural 
Engineering, University of Puerto Rico, Mayaguez Campus, 
and Professor Errol D. Rodda, Department of Agricultural 
Engineering, University of Illinois at Urbana-Champaign, 
are studying the relationship between seed moisture content 
and storage condition requirements, with the cooperation of 
the agricultural engineering, agronomy, and plant pathology 
departments at both universities.
 “These studies are designed to evaluate the storage of 
soybean seed of various moisture contents under humid, 
tropical conditions. Woodworth seed with moisture contents 
of approximately 7, 10, and 13 percent prior to storage are 
being used. Samples are stored at Mayaguez and at Isabela 
in various containers: sealed tins, polyethylene bags in 
unsealed tins, fertilizer bags with a plastic lining, and cloth 
bags. The seed will be stored for periods of three, six, and 
nine months. Local average weather conditions are 25ºC 
and 80-percent relative humidity. Samples having the same 
moisture contents are stored at Urbana in sealed tins under 
constant conditions corresponding to the average temperature 
and relative humidity in Puerto Rico.
 “A companion program is being conducted by M.D. 
Tedia as part of his Ph.D. thesis research in agronomy at 
UIUC under the direction of Dr. Carl N. Hittle. Mr. Tedia 
is studying the storage of soybean seed of various moisture 
contents under constant laboratory conditions that represent 
two climatic conditions to which soybean seed would be 
subjected during storage in central India.
 “Before storage, seed lots are conditioned to moisture 
contents of 7, 10, and 13 percent. Samples taken from each 
of these lots are then stored at either 25ºC and 35-percent 
relative humidity (representing mean conditions) or 
35ºC and 35-percent relative humidity (representing hot 
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weather conditions). Samples are packaged in heat-sealed 
polyethylene bags of 1-, 5-, and 8-mil thicknesses, and also 
in sealed tins. Evaluations will be made at intervals of two, 
four, and six months.
 “The INTSOY soybean seed research program has 
concentrated on storage without environmental control. 
However, environmental control can be provided in a 
relatively simple way in the humid tropics where reduction 
of temperature and humidity is always required. It is 
necessary only that electric power be available and that 
equipment can be serviced on an exchange basis. For 
example, a large window air conditioner can be used to 
control the temperature in an insulated room. Humidity can 
be controlled by a small desiccant dehumidifi er operated 
independently by a humidistat. In most cases, however, 
the temperature control on the air conditioner will need 
improvement to prevent excessive cycling of the humidistat 
and icing of the air conditioner cooling coils.
 “The fi rst professional paper on the current soybean 
seed storage research program will be presented at the 1975 
Winter Meeting of the American Society of Agricultural 
Engineers to be held December 1518 at the Palmer House, 
Chicago, Illinois. The complete citation is ASAE Paper No. 
75-3509, ‘Soybean Seed Vigor and Viability Under Various 
Storage Conditions,’ M.D. Tedia, graduate research assistant, 
Agronomy Department; E.D. Rodda, professor, Agricultural 
Engineering Department; and C.N. Hittle, professor, 
Agronomy Department, University of Illinois, Urbana, 
Illinois 61801.
 “Anyone with soybean storage problems or research 
and fi eld experience in storage of soybeans under small-farm 
tropical conditions is invited to exchange information with 
INTSOY.”

552. Howell, Robert W. 1975. Golden beans from China now 
our No. 1 cash crop. Yearbook of Agriculture (USDA) p. 225-
36. For the year 1975. [2 ref]
• Summary: This is an excellent historical overview of 
soybeans in America. Contents: Introduction. Travels in 
Manchuria (Dorsett and Morse, U.S. Regional Soybean 
Industrial Products Laboratory, U.S. Regional Soybean 
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s 
immediate superior, Herbert W. Johnson, Lincoln variety 
released in 1943, Richard Bernard, C.R. Weber, E.E. 
Hartwig). Phytophthora rot (The fi rst major threat to the 
soybean crop, fi rst observed in 1948). China variety saved 
day (Peking variety contained resistance to cyst nematode). 
Living together (nitrogen fi xation, chemical control of 
weeds, mechanized agriculture). Deodorizers developed 
(deodorized soybean oil, shortening & margarine, food uses 
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois). 
Beans and the world scene (India, INTSOY, NSPA, National 
Soybean Crop Improvement Council).
 “By 1973, soybeans had become our No. 1 cash crop, 

the leading export commodity, the major alternative crop of 
midwestern and southern farmers, the world’s most effective 
producer of protein per acre, and the hope of starving 
millions for a better diet.
 “How was this miracle achieved? It was made possible 
by a combination of fortuitous conditions... a need for oil 
and protein, accentuated by war-time demands and post-war 
population growth... land newly available as production of 
other crops outpaced demand, partly because there were 
fewer draft animals and thus less need for land for feed grain 
production... the ability of soybeans to adapt to a wide range 
of climates and to farming methods already known to corn 
and cotton farmers... and removal of legal restrictions on 
margarine.
 “But there was another element, just as important 
or even more so. First a few and then many more men 
and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential of 
the soybean and worked hard to make that potential a reality.
 “First mentioned by Mease in 1804 in Pennsylvania, the 
soybean (Glycine max (L.) Merr.) increased in importance 
slowly. Few varieties were available by the turn of the 
century, perhaps no more than eight in 1898. Early varieties 
selected in experiment station programs included Haberlandt 
from North Carolina; Dunfi eld, Mandell, and Richland from 
Indiana (Purdue); Scioto from Ohio, Illini and Chief from 
Illinois, Mukden from Iowa, and Arksoy from Arkansas.
 “C.A. Mooers of Tennessee noted in 1908 that the 
fl owering habit of soybeans was infl uenced by the date of 
planting. His observation led to the discovery, 10 years later, 
by W.W. Garner and H.A. Allard of the U.S. Department 
of Agriculture (USDA) that the length of the day controls 
the initiation of fl owering. This phenomenon is called 
‘photoperiodism’ and is now known to affect fl owering in 
many plants and reproductive behavior of some birds.
 “Soybean research in USDA in the early part of the 
20th century was the responsibility of C.V. Piper. But the 
man who deserves the most credit for establishing soybeans 
as a signifi cant crop in the United States was W.J. Morse. 
Morse began his work with USDA in 1907 and soon was 
responsible for soybean research. For more than 40 years, 
until he retired in 1949, he was the guiding light and 
inspiration of soybean researchers in USDA and the States 
alike.
 “He cooperated with all who responded to his invitation, 
and promoted soybean production by direct face-to-face 
contact with farmers. Morse was one of the founders of 
the American Soybean Association and was its president 
three times. He published more than 75 articles about the 
soybean, and in 1923 was co-author with Piper of a book The 
Soybean.
 “Travels in Manchuria: Morse made a plant exploration 
trip to Manchuria, Korea and China with P.H. Dorsett from 
1929 to 1931. Most of the soybean varieties now in use in the 
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United States are descended from lines which he collected on 
that trip or which Dorsett had collected on an earlier trip.
 “The potential of the soybean was recognized by many 
people of great vision in the State Agricultural Experiment 
Stations in the early decades of this century. Nearly every 
State had a ‘Mr. Soybean’, some more than one, and the titles 
were well deserved.
 “These experiment station and USDA leaders were 
joined by industry leaders of comparable vision. Firms such 
as A.E. Staley Co., which in 1921 offered a soybean contract 
to farmers with a guaranteed price of $1.35 per bushel, 
encouraged farmers to grow soybeans and offered them a 
market.
 “Offi cial coordination of the soybean programs in 
experiment stations and USDA began in 1936. In that year 
the U.S. Regional Soybean Industrial Products Laboratory 
was established at the University of Illinois in Urbana 
under authority of the Bankhead-Jones Act. Utilization 
research was transferred to the Northern Regional Research 
Laboratory in Peoria, Illinois, in 1942.
 “Production research, mainly plant breeding and 
production practices, remained at Urbana as the U.S. 
Regional Soybean Laboratory. A cooperative effort of State 
Agricultural Experiment Stations and USDA, the program 
of the Soybean Laboratory is still defi ned in Memoranda of 
Understanding between USDA and the stations of the North 
Central and the Southern States. USDA has located most of 
its soybean production research staff at State Agricultural 
Experiment Stations.
 “Little or no distinction was made between a ‘Federal’ 
and ‘State’ program in many States. Much of the credit for 
fi xing this cooperative philosophy in soybean research is due 
to O.S. Aamodt, who was Morse’s immediate superior and 
had been head of the Agronomy Department at Wisconsin 
before joining the USDA staff in 1939.
 “Aamodt was dedicated to the importance of cooperative 
USDA-State effort. He counseled new Federal employees at 
great length to this effect. Cooperation became the tradition, 
the norm, in soybean research and has continued so.
 “The most signifi cant expansion of soybean production 
research in both numbers and scope occurred under the 
leadership of Herbert W. Johnson, who was leader of 
soybean investigations from 1953 to 1964, and is now head 
of Agronomy and Plant Genetics, University of Minnesota. 
He emphasized the importance of basic research and 
interdisciplinary studies, and the need to relate research 
to practical problems. Following Aamodt’s counsel, he 
stressed the importance of State-Federal cooperation. The 
fi rst soybean variety to come from the cooperative USDA-
State program was Lincoln, released in 1943. Actually the 
hybridization from which Lincoln was selected was done by 
C.M. Woodworth of Illinois several years before the Soybean 
laboratory was established. Later came Hawkeye, Ogden, 
Roanoke, Clark, Lee, Amsoy, Corsoy, Beeson, Calland, 

Cutler, Wayne, Pickett, Jackson, Hardee, Williams, and many 
others. Previous varieties had been the result of selection 
from introductions, not hybridization to combine the good 
points of two parents.
 “The variety development program is based on a strong 
foundation of genetic fundamentals. Soybean breeder-
geneticists have, therefore, been able to make major 
contributions to genetic theory.
 “An example is the study of the genetic controls of 
maturity by R.L. Bernard, with USDA at Illinois. Maturity of 
a variety is governed by numerous genes and is infl uenced by 
environmental conditions. Using a ‘back-crossing’ technique 
to produce closely related genotypes which differed by 
a single morphological trait such as leaf shape, Bernard 
discovered that a single gene can condition a difference 
of as much as 23 days in time to fl owering and 18 days to 
maturity.
 “Most breeding effort has been on so-called industrial 
varieties as contrasted with ‘vegetable’ types. But C.R. 
Weber, with USDA at Iowa State, developed Kanrich and 
Kim, and later the large-seeded Disoy, Magna, and Prize, 
varieties intended for vegetable use, as contrasted with 
crushing for oil and protein.
 “In 1961 the Minnesota legislature authorized several 
soybean research positions. This was the fi rst State action 
specifi cally directed toward building a soybean research 
program” (p. 242).
 “A signifi cant private (commercial) soybean breeding 
effort began during the 1960s. Stuart and Hampton varieties 
were developed at Coker Pedigree Seed Co. in South 
Carolina. In 1964 a group of seed producers organized 
Soybean Research Foundation, Inc. to conduct a breeding 
program based at Mason City, Illinois. In 1967 a soybean 
breeding program was initiated by Peterson Seed Co. 
of Waterloo, Iowa, now a division of Pioneer Seed Co.” 
[Pioneer Hi-Bred].
 “Enactment of the Plant Variety Protection Act in 1970 
has stimulated more companies to begin breeding soybean 
varieties.” (p. 235).
 Photos show: (1) Geneticist Richard L. Bernard. (2) A 
food plant making spun soy protein fi bers. Address: Head, 
Dep. of Agronomy, Univ. of Illinois.

553. PAG Secretariat. 1975. Marketing basic consumer 
goods in Mexico: The CONASUPO system. PAG Bulletin 
(Protein Advisory Group, WHO / FAO / UNICEF) 5(4):16-
18. Dec.
• Summary: In 1961 the Mexican government organized 
CONASUPO (Compañia Nacional de Subsistencias 
Populares, or National Company for Popular Subsistencies). 
In a short time it has become a major agency in the 
marketing of essential consumer goods, or “popular 
supplies,” consumed mainly among the lower income 
masses.
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554. Shurtleff, William; Aoyagi, Akiko. 1975. Soymilk 
(Document part). In: W. Shurtleff and A. Aoyagi. 1975. The 
Book of Tofu. Hayama-shi, Kanagawa-ken, Japan: Autumn 
Press. 336 p. See p. 199-210. Chap. 10.
• Summary: Contents: Making soymilk in a Japanese tofu 
shop as part of the tofu-making process. Comparative 
analysis of the composition of soymilk, dairy milk, and 
mother’s milk (human), each adjusted to the same percentage 
of water (88.6%) (with table). “Vegetable milks” prepared 
from other nuts (almonds, peanuts, walnuts, and coconut) 
and seeds (sunfl ower and sesame). Low cost of fresh 
soymilk, in East Asia and on The Farm (Summertown, 
Tennessee). Soymilk in Taiwan. History of Vitasoy and K.S. 
Lo. UNICF / FAO / WHO soymilk plant making Saridele dry 
soymilk in Indonesia. Smaller plants in Manila, Philippines, 
and Bangkok, Thailand. History of the work of Dr. Harry W. 
Miller in China (starting in 1936) and the USA (Soya Lac / 
Soyalac, 1939). Current status of soymilk sold as a beverage 
in Japan: Sold in tetrapak cartons or, in condensed form, in 
cans.
 “In the West, the growing recognition of the value of 
soymilk has been greatly stimulated by the work of Dr. Harry 
W. Miller, now a resident of Southern California. Strong, 
alert, and very active at age 95, he is a living testimony to 
the health-giving virtues of soymilk. In 1936, while working 
as a medical missionary in Shanghai, Dr. Miller started the 
fi rst soy dairy where soymilk was prepared on a large scale, 
sterilized in bottles, and distributed daily. Largely through 
Dr. Miller’s efforts, soymilk fortifi ed with vitamins and 
minerals has fi nally come to be used in the United States, 
too, primarily for feeding infants. His life’s dream has 
been to see soymilk made available to people throughout 
the world, especially to the increasing number of children 
suffering from malnutrition.
 “The research work of Dr. Miller and other nutritionists 
around the world, based on experiments with large 
numbers of infants and young children, shows clearly and 
conclusively that soymilk can be used as a complete and 
effective substitute for dairy or human milk. When fortifi ed 
with sulphur-containing amino acids, calcium, and vitamins 
A, B, C, and D, the nutritional balance of the product 
approaches its ideal as a baby food. In 1937, when Dr. Miller 
patented the fi rst such formulated drink, he was advised that 
if he called it by its common and obvious name, soymilk, 
he would be fought by the dairy industry; so he latinized the 
name to Soyalac. The actual cost of preparing this milk in 
the United States is about one-half the cost of obtaining dairy 
milk (before bottling and distribution). Reports in various 
publications suggest that, for this reason, the American dairy 
industry may be growing increasingly concerned about the 
use of soymilk and other soy products to extend, or even 
replace, dairy products.
 “In Japan, soymilk is prepared by a number of large 

companies and sold in tetrapak cartons or, in condensed 
form, in cans. Now available in a variety of fl avors (plain, 
honey, barley-malt, strawberry or chocolate) in virtually all 
natural and health food stores and at most supermarkets; 
some types are even dispensed from vending machines or 
delivered door to door.
 “Many Japanese tofu makers used to deliver a bottle 
of soymilk each morning to a large number of their regular 
customers, but the tradition has gradually declined with the 
increasing availability of commercial soymilk and the post-
war trend toward drinking dairy milk.
 “A formulated, canned soymilk for infants (and 
those allergic or sensitive to dairy milk) and at least four 
varieties of powdered, spray-dried soymilk packaged in 
cartons are available at most pharmacies or natural food 
stores. Plain powdered soymilk contains 44 to 52 percent 
protein, 28 percent fat (mostly polyunsaturated), and 12 
percent carbohydrates; stored at room temperature, it will 
keep its fl avor indefi nitely and is an excellent lightweight 
ingredient for use on camping trips or picnics. One type of 
powdered soymilk, called Bonlact, is especially formulated 
for infants and growing children. Another, used primarily 
as a health food by adults on low-fat or reducing diets, is 
fortifi ed with lecithin and linoleic acid, methionine, fruit 
sugar, plus vitamins and minerals. The most popular spray-
dried soymilk is packaged together with a small envelope 
of lactone solidifi er and sold at most food markets as instant 
homemade tofu.
 “Soymilk is well thought of by medical practitioners 
as well as laymen. Many Japanese doctors view it as an 
effective natural medicine and prescribe it as a regular part 
of the diet for diabetes (because it is low in starch); heart 
disease, high blood pressure, and hardening of the arteries 
(because it is free of cholesterol, low in saturated fats, and 
rich in lecithin and linoleic acid); and anemia (because it 
is rich in iron and is thought to stimulate the production 
of hemoglobin). It is also used to strengthen the digestive 
system (since health-giving lactic acid bacteria thrive and 
multiply in its presence) and alkalize–hence fortify–the 
bloodstream (since it is among the most alkaline sources of 
protein).” Address: Lafayette, California.

555. Sinclair, J.B.; Dhingra, O.D. 1975. An annotated 
bibliography of soybean diseases 1882-1974. INTSOY Series 
No. 7. 280 p. Dec. (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [2263 ref]
• Summary:  “Whenever possible, the annotation is based 
upon the author’s original abstract or summary, edited to 
maintain consistency in length and style. Abstracts that have 
been presented at conferences were taken directly from the 
proceedings.
 “The index is organized into fi ve major sections 
according to the agent of disease: fungi, bacteria, nematodes, 
viruses and other agents. Major diseases are subdivided 
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according to geographical distribution, symptoms, causal 
agent, epidemiology, pathogenesis, resistance and resistant 
cultivars and methods of control other than resistance. 
Fungicides, nematicides and antibiotics used as seed 
treatments, soil treatments or sprays are indexed also.
 “The U.S. Agency for International Development (AID) 
and the International Soybean Program (INTSOY) of the 
Univ. of Illinois provided fi nancial support for the project. 
The publishing of this bibliography marks the fi rst time that 
the world literature on soybean diseases has been brought 
together and annotated in a single volume. The detailed 
index will assist research workers and educators in locating 
pertinent publications.”
 Available postpaid from Soybean Digest for $12.00 
cash. Address: Univ. of Illinois.

556. Williams, Sheldon W. 1975. Sri Lanka Soybean 
Development Program. Report No. 1. University of Illinois, 
Urbana, Illinois: INTSOY. *
• Summary: Williams was in Sri Lanka from Oct. 14 to Dec. 
20, 1975. Discusses soybean marketing and research on 
comparative advantage of soybeans. Address: Agricultural 
Economist, Univ. of Illinois.

557. De, S.S. 1975. Tecnología de la producción de harinas 
comestibles y productos proteínicios a partir de la soya 
[Technology for the production of edible fl ours and protein 
products from soybeans]. Boletin de Servicios Agricolas 
(Rome, FAO) No. 11. AGS: ASB/11. [Spa]*

558. Hubert de Fraisse, C. 1975. Essai comparatif soja. La 
Bretagne. Saison fraîche [Comparative soybean trial, at the 
station of La Britagne, during the cool season]. Reunion: 
IRAT-Réunion. 5 p. [Fre]*
• Summary: In 1975, two INTSOY trials were conducted at 
the stations of La Bretagne and of Mon Caprice in Réunion 
using the varieties Jupiter and Davis. Jupiter yielded 1,990 
kg/ha at La Bretagne and 2,070 kg/ha at Mon Caprice 
(average 2,030 kg/ha). Davis yielded 1,670 kg/ha at La 
Bretagne and 2,445 kg/ha at Mon Caprice (average 2,055 kg/
ha).
 Looking at the INTSOY Third Report of Results for 
1975 (p. 142, 146) it seems that the station of La Bretagne 
is at St. Denis; the soybeans were planted on 23 June 1975 
and harvested in September. The station of Mon Caprice is 
at St. Pierre; the soybeans were planted on 30 June 1975 
and harvested in October. Address: 97487 St. Denis Cedex, 
Island of Reunion.

559. IRAT-Paris. 1975. L’Agriculture pluviale Sahelo-
soudanienne au Sénégal: Quelques résultats de 
l’expérimentation plurilocale variétale 1974 [Sahelo-
Sudanian rainfed agriculture in Senegal: Some results of the 
multi-locale varietal experiment in 1974]. IRAT Informations 

(Paris) [Fre]*
• Summary: The varieties included rainfed / upland rice, 
millet, sorghum, peanuts, grape vine, and soybeans. (Riz 
plurial, mil, sorgho, arachide, vigne, soja).

560. Roughley, R.J. 1975. The large scale preparation of 
rhizobium inoculants for soybean. FAO Working Paper No. 
12. FAO-AG. 25 p. *

561. Asian Vegetable Research and Development Center. 
1975. Annual report 1974. Shanhua, Taiwan. Soybeans: p. 
1-28. *
• Summary: “A soybean rust nursery was established to 
provide a year-round supply of rust inoculum for fi eld 
screening trials. All varietal collections planted in different 
locations in Taiwan were susceptible to rust. Various 
degrees of fi eld resistance to rust were identifi ed among 
some soybean breeding lines and segregating populations. 
A detached whole leaf technique was used successfully as a 
means of growing the fungus. Results from chemical control 
showed that fi eld loss and disease intensity were signifi cantly 
related. Several isolates of Phakopsora pachyrhizi were 
designated by their local origin. Two physiological races of 
this rust fungus were identifi ed” (from AVRDC 1992, #10). 
Address: Shanhua, Taiwan.

562. Ayemou, Assa. 1975. Agro-pédologie: 1. L’analyse des 
sols. 2. Production et protection de Soja. 3. Comportement 
de six varieties de Soja (Glycine max L. Merrill) [Agro-
pedology, or soil science. 1. Analysis of soils. 2. Production 
and protection of soybeans. 3. Performance of six varieties 
of soybeans in the Ivory Coast]. Universite d’Abidjan, 
Departement des Sciences de la Terre No. 12. 63 p. (Ivory 
Coast). [7 ref. Fre]
• Summary: The soybean was introduced to Europe in 1712 
and to the USA in 1804. The fi rst factory to crush soybeans 
in Europe or the Western world was located at Hull, England. 
The year 1908 marked the start of the modern era for 
soybeans when this mill began processing soybeans. After 
the Russo-Japanese war of 1905 and the acquisition by the 
Japanese of a part of the soybean industry of Manchuria, the 
Manchurian railway, and the port of Dairen, 9,000 tons of 
soybeans were sent to England.
 Three uniform trials (following a protocol supplied by 
the International Institute of Tropical Agriculture, IITA), 
were conducted in the Ivory Coast at Abidjan (southern 
region), Bouaké (central region), and Dekokaha (northern 
region). The goal of these trials was to obtain information 
on the interactions of genotype x environment, to identify 
soybean varieties that would give good yields in the Ivory 
Coast, and to determine what these yields might be under 
eventual conditions of production. Six varieties were tested: 
Bossier, Kent, Improved Pelican, Jupiter, CES 486, and 
IGM–280–3.
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 In the 3 sites, the time from planting to harvest varied 
from 89 to 116 days, the height of the plants from 26 cm 
(Bossier) to 81 cm (Jupiter). The majority of varieties 
showed resistance to lodging, shattering, and diseases and 
insect pests. Address: Maître-Assistant, Faculté des Sciences, 
Univ. of Abidjan, Dep. of Soil Science, Ivory Coast.

563. Danson, K.A.; Nangju, D. 1975. Initial studies on the 
legume-Rhizobium symbiosis. In: R.A. Luse, K.O. Rachie, 
eds. 1975. Proceedings of IITA Collaborators Meeting on 
Grain Legume Improvement held at IITA on 9-13 June, 
1975. Ibadan, Nigeria: IITA. iii + 179 p. Illust. 28 cm. *

564. Egli, M. 1975. Le soja; Physiologie appliquée. 
Bibliographie [The soybean: Applied physiology. 
Bibliography]. Paris: IRAT. 145 p. IRAT Document No. B 
367. [379 ref. Fre]*
• Summary: Contains references from 1961 to 1974. IRAT 
stands for Institut de Recherches Agronomiques Tropicales 
(Tropical Institute of Agronomic Research). Address: IRAT, 
France.

565. FAO Nutrition Policy and Programmes Service, Food 
Policy and Nutrition Division. 1975. Food composition 
tables: Updated annotated bibliography. Rome, Italy: FAO. 
xii + 181 p. 21 x 28 cm. [200+* ref]
• Summary: The references are listed alphabetically by 
continent (starting with International, then Africa), then 
alphabetically by country within each continent. Address: 
USDA Agricultural Research Service, Indiana.

566. Food and Agricultural Organization of the United 
Nations. 1975. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 29:103.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. India: Harvested 32,000F ha in 1973, 
13,000 ha in 1974, and 160,000F in 1975. Note: In 1971 
India harvested about 10,000 metric tons of soybeans from 
25,000 ha, but by 1980 these fi gures had skyrocketed to 
about 450,000 metric tons from 550,000 ha
 Sri Lanka: Harvested 1,000 ha in 1974 and 1,000F in 
1975.
 New Zealand: Achieved a yield of 3,000 kg/ha in 1975.
 Name changes: Laos is changed to Lao P. D. Rep. 
[People’s Democratic Republic]. Vietnam DR and Vietnam 
Rep. are merged to create Vietnam CR [Communist 
Republic?].

567. Hussain Chaudhry, A. 1975. Soybean enters the 
cropping pattern of Sind province. Information Bulletin on 
Near East Cereal Improvement and Prod. Project (FAO) 
12(3):54-55. *
Address: Pakistan.

568. International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT). 1975. International workshop on Grain 
Legumes, January 13-16, 1975. Hyderabad, India: ICRISAT. 
ix + 350 p. Illust. 28 cm.
• Summary: Contents: Foreword, by R.W. Cummings, 
Director, ICRISAT. Preface: Introductory remarks, by J.S. 
Kanwar, Assoc. Director, ICRISAT, Hyderabad, India. 
Participants (directory of). Sessions 1-8 (on pigeonpeas and 
chickpeas, chickpeas, pigeonpeas, pigeonpea and chickpea, 
chickpea, breeding self-pollinated crops, increasing 
effi ciency in breeding partially outcrossing grain legumes, 
breeding soybeans resistant to diseases), each with a paper 
and a review of the session or paper. Plenary session with 
fi ve reports. Highlights of the workshop. Appendix 1.
 Session 8, Breeding soybeans resistant to diseases, 
by E.E. Hartwig (Delta Branch Experiment Station, 
ARS/USDA, Stoneville, Mississippi; p. 305-310, with 9 
references) with a review of his paper by Y.L. Nene of 
ICRISAT.
 Content of Hartwig’s paper: Introduction. Diseases: 
Bacterial pustule, development of resistance to bacterial 
pustule, target spot, phytophthora rot, methods of control of 
phytophthora rot, root knot nematode, breeding for root knot 
resistance, soybean cyst nematode control, soybean mosaic 
virus, breeding for control of soybean mosaic virus, breeding 
objectives, discussion.

569. International Institute of Tropical Agriculture. 1975. 
Annual report 1974. Ibadan, Nigeria. 199 p. No index.
• Summary: On page 5 is the impressive Board of Trustees, 
15 men, mostly PhDs, from Africa and abroad. Soybeans are 
discussed on pages 10-11, 18-19, 78-81 (Soybean breeding), 
91, 111-14, 120-21.
 A bibliography appears on pages 195-199. Address: 
Ibadan, Nigeria.

570. INTSOY. 1975. Proposal for soybean processing and 
development of village-based utilization: Sri Lanka. Urbana, 
Illinois: International Soybean Program. 32 p. 28 cm. 
Typewritten.
• Summary: “Project title: Development and demonstration 
of soybean foods for village and commercial uses.”
 “Project No.: This is an ancillary project of contract No. 
UNDP / SRL / 73 / 007-1 / AGOF covering several levels of 
product and process technology for the development and use 
of soybean food products. Funding of this project will cover 
equipment for a pilot plant, for rural extension processing 
and for training grants. A total of U.S. $454,000 is requested 
for this project. This will include all items of equipment for 
the fi rst phase of operation and support for extension of the 
technology to the village level. It is proposed that UNICEF 
will contribute U.S. $227,000 and that CARE will contribute 
U.S. $227,000.”
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 Contents: Part I–Background. A: Background of the 
project. The problem. Description of government’s efforts to 
solve the problem and the proposal: Village level processing 
(weaning foods and meat substitutes, soy beverages, soy 
dhal), intermediate level technology, commercial type soy 
foods (full-fat soy fl our, soy dhal, soy beverage, infant 
weaning foods), extension of technology to village, legume 
inoculant production. Institutional framework. Assistance 
already received by UNICEF. Justifi cation for assistance.
 B: Objectives of the project. Long range. Immediate. 
Part C: Management of project. Activities and targets. Time 
schedule. Work plan.
 Part II–Commitments of government. Part III–
Commitments of UNICEF and other International Agencies. 
Note: Equipment to be obtained in the U.S. includes much 
expensive high-tech equipment such as Gaulin Homogenizer 
$20,000. Proctor-Swartz tray drier pilot plant $20,000. 
Fitzpatrick Hammermill–Model DAS06 $8,000. Small drum 
drier and fl aker GF model $20,000. Spray drier (pilot size) 
$50,000. Pin mill–Alpine contraplex 250 CW $30,000. Size 
classifi er for fi ne powder–Alpine $30,000. Grand total U.S. 
$277,500.
 Appendix I. Government provided building, equipment 
and supplies. II. Description of government inputs. Address: 
INTSOY.

571. Lyonet, G.; Hubert de Fraisse, C. 1975. Essai 
comparatif de variétés de soja à la Bretagne et à Mon Caprice 
[Comparative trial of soybean varieties at La Bretagne and at 
Mon Caprice (Réunion)]. In: IRAT-Réunion Rapport Annuel. 
1975. Ile de Réunion: IRAT-Réunion. See p. 117-20. [5 ref. 
Fre]
• Summary: In 1975, soybean culture and yield trials were 
conducted at the stations of La Bretagne and of Mon Caprice 
in Réunion during the cool season using 15 varieties supplied 
by INTSOY. Tables show: At La Bretagne, the highest 
yields (in kg/ha) came from Jupiter (1,990), Davis (1,670), 
and Hardee (1,420). At Mon Caprice, the highest yields 
came from Davis (2,450), Jupiter (2,070), Forrest (2,060), 
Hardee (1,840) and Williams (1,800). The varieties with 
the best cumulative yield from the two trials were Davis 
(4,120), Jupiter (42,060), Forrest (3,320), Hardee (3,240) and 
Williams (3,040).
 Looking at the INTSOY Third Report of Results for 
1975 (p. 142, 146) it seems that the station of La Bretagne 
is at St. Denis; the soybeans were planted on 23 June 1975 
and harvested in September. The station of Mon Caprice is 
at St. Pierre; the soybeans were planted on 30 June 1975 
and harvested in October. Address: 97487 St. Denis Cedex, 
Island of Reunion.

572. U.S. Department of Agriculture. 1975. The annual 
report on activities carried out under Public Law 480, 83d 
Congress, as amended, during the period July 1, 1973 

through June 30, 1974. Washington, DC: U.S. Government 
Printing Offi ce. See table 17.
• Summary: Table 17 is titled “Title II, Public Law 480–total 
commodities shipped by program sponsor, fi scal year 1974.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: CSM (corn soya mix), CSB (corn 
soya blend), WSB (wheat soya blend), and small amounts 
of soya fl our. The vegetable oil which was shipped to many 
countries was soybean oil; it is not recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas:
 Africa: Botswana, Burundi, Cameroon, Central African 
Republic, Chad, Congo–Belgian, Dahomey, Ethiopia, 
Gabon, Gambia, Ghana, Ivory Coast, Kenya, Lesotho, 
Liberia, Malagasy, Mali, Mauritania, Morocco, Niger, 
Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, Somali 
Republic, Sudan, Swaziland, Tanzania, Togo, Rhodesia, 
Upper Volta, Zaire, Zambia.
 Near East–South Asia: Bangladesh, British Solomon 
Islands, Egypt, Gaza, India (incl. soy fl our), Gaza, Jordan–
East, Jordan–West Bank, Nepal, Pakistan, Sri Lanka, Turkey, 
Yemen, Palestine Refugee Program.
 East Asia: Cambodia, Indonesia, Korea, Laos, Malaysia, 
Philippines, Singapore, Vietnam.
 Latin America: Antigua, Bolivia, Brazil, British 
Honduras, Chile, Colombia, Costa Rica, Dominica, 
Dominican Republic, Ecuador, El Salvador, Guatemala, 
Guyana, Haiti, Honduras, Jamaica, Nicaragua, Panama, 
Paraguay, Peru, St. Kitts, St. Lucia, St. Vincent, Uruguay.
 Concerning “veg oil” (soybean oil) shipped under P.L. 
480 Title II in fi scal year 1974: India received 43.325 million 
lb [19,652 metric tons] (p. 84). Address: Washington, DC. 
Phone: 703-875-4901 (1991).

573. USDA National Agricultural Library. comp. 1975--. 
AGRIS International (Computerized bibliographic database). 
USDA NAL, Beltsville, MD 20705. [1126959 ref]
• Summary: A comprehensive inventory of international 
(especially Third World) agricultural literature, that refl ects 
research results, food production, and rural development. 
The fi le corresponds in part to AgrIndex, published monthly 
by the Food and Agricultural Organization (FAO) of the 
United Nations. First available for use in computerized form: 
1975. Earliest records: 1975. Total records (1/90): 1,126,959 
records.
 AGRIS is a cooperative decentralized system in which 
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over 100 national and multinational centers take part. It 
collects and makes available current information on the 
agricultural literature of the world appearing in journals, 
books, etc. Each country which participates in AGRIS does 
so by submitting information about documents published 
within its own territory. All contributing sources are of 
non-U.S. origin. FAO acts as a coordinating agency within 
this global information system, facilitating the exchange of 
agricultural information to its member countries. Contact: 
Mr. Abe Liebowitz, AGRIS Coordinating Center, FAO, Via 
delle Terme di Caracalla, 00100 Rome, Italy. Phone: 57971. 
In the USA, questions about this fi le should be directed to: 
Gary McCone, head, Information Systems Division, National 
Agricultural Library, Beltsville, Maryland 20705, USA. 
Phone: 301-344-3813 (as of 9/90). Address: NAL, Beltsville, 
Maryland.

574. IRAT–Awassa Agricultural Research Station. 1975? 
Brulage, discage Labour. Pluviométrie. Soja. Variété 
nodulation, inoculation. Résistance aux maladies. Rendement 
[Burning. Discouraging Labor. Soybeans. Measuring rainfall. 
Variety nodulation, Inoculation. Resistance to diseases. 
Yield]. Paris: IRAT. [Fre]*
Address: Ethiopia.

575. Huxley, P.A.; Summerfi eld, R.J.; Hughes, A.P. 1976. 
Growth and development of soyabean cv. TK5 as affected 
by tropical daylengths, day/night temperatures and nitrogen 
nutrition. Annals of Applied Biology 82(1):117-33. Jan. [26 
ref]
• Summary: Longer daylength produced taller, more 
branched, later fl owering plants, but seed yield was hardly 
affected. A day temperature kept at 33ºC with a night 
temperature of 24º adversely affected all yield components. 
The experiments showed that night temperature, which 
promotes early vegetative growth and induces early 
fl owering, is a factor of major importance for the growth of 
this cultivar.
 “This paper describes results from a research programme 
on the physiology of tropical grain legumes in collaboration 
with the International Institute of Tropical Agriculture 
[IITA], Nigeria, and sponsored by the British Ministry 
for Overseas Development. Additional data from these 
experiments are contained in two internal communications 
which can be made available on request.
 “Dr P.J. Dart and Dr J. Day of Rothamsted provided 
helpful discussion at the start of the second experiment and 
they were responsible for assaying nitrogenase activities and 
carrying out nitrogen determinations.”
 “The Root Nodule Pty (Ltd) Australia provided the 
Rhizobium.
 Note: P.A. Huxley is now at: University of Dar-es-
Salaam, Faculty of Agriculture, P.O. Box 643, Morogoro, 
Tanzania. Address: Univ. of Reading, Dep. of Agriculture 

and Horticulture, Plant Environment Lab., Shinfi eld Grange, 
Shinfi eld, Reading, Berkshire RG2 9AD, England.

576. Hymowitz, T.; Carmer, S.G.; Newell, C.A. 1976. 
Soybean cultivars released in the United States and Canada: 
Morphological descriptions and responses to selected foliar, 
stem, and root diseases. INTSOY Series No. 9. 31 p. Jan. 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[39 ref]
• Summary: This book consists mainly of tables generated 
from a computerized database. Information is given on 
331 soybean cultivars. The introduction states: “The data 
contained in this bulletin were compiled from progress 
reports issued by Drs. Bernard and Hartwig, which were 
based in part on contributions made by collaborating 
pathologists, as well as from articles and bulletins authored 
by many investigators. The data were coded, punched on 
cards, and subsequently transferred to a computer storage 
system. The program used to retrieve the stored data was 
based upon the TAXIR system developed at the University 
of Colorado. References used in compiling the data can be 
found on pages 4 to 7 of this bulletin.
 “We wish to thank those scientists who have contributed 
their data to the germplasm data bank and the following 
individuals who spent many hours coding, punching, 
proofreading, and programming the data: Dr. Satish Chandra, 
Billie Porter, Marsha King, and Barbara Worosz.”
 Table 1 is “Morphological descriptions of soybean 
cultivars released in the United States and Canada.” 
Cultivars are listed in alphabetical order: Acadian, Acme, 
Ada, Adama, Adelphia, Agate, AK (FC 30761), AK 
Harrow, AK Kansas, Aksarben, Altona, Amsoy, Amsoy 
71, Anoka, Aoda, Arisoy, Arksoy, Arlington, Armredo, 
Austin, Avoyelles, A100, Bansei, Bansei, Barchet, 
Bavender Special, Bavender Special A, Bavender Special 
B, Bavender Special C, Beeson, Bethel, Bienville, Biloxi, 
Black Eyebrow, Blackhawk, Bombay, Bonus, Boone, 
Bossier, Bragg, Burwell, Calland, Capital, Carlin, Cayuga, 
Charlee, Cherokee, Chestnut, Chief, Chippewa, Chippewa 
64, Chusei, Clark, Clark 63, Clay, Clemson, Cloud, CNS, 
Cobb, Coker Hampton 266, Coker Hampton 266a, Coker 
338, Columbia, Columbus, Comet, Corsoy, Creole, Crest, 
Curtis, Custer, Cutler, Cutler 71, Cypress No. 1, Dare, Davis, 
Delmar, Delsoy, Delsta, Disoy, Dixie, Dorman, Dortchsoy 
31, Dortchsoy 67, Dunfi eld, Dunn, Dyer, Early White 
Eyebrow, Earlyana, Easy Cook, Ebony, Elton, Emperor, 
Ennis 1, Essex, Etum, Evans, Fabulin, Flambeau, Ford, 
Forrest, Fuji, Funk Delicious, Funman, Gatan, Georgian, 
Giant Green, Gibson, Goku, Goldsoy, Granger, Grant, 
Green & Black, Guelph, Habaro, Haberlandt, Hahto, Hahto 
Michigan, Hakote, Hampton, Harbinsoy, Hardee, Hardome, 
Hark, Harly, Harman, Harosoy, Harosoy 63, Harrel, 
Hawkeye, Hawkeye 63, Hayseed, Henry, Hidatsa, Higan, 
Hill, Hinn, Hodgson, Hokkaido, Hollybrook, Hongkong, 
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Hood, Hoosier, HP-963, Hurrelbrink, Hutton, Illington, 
Illini, Ilsoy, Imperial, Improved Pelican, J.E.W. 45, Jackson, 
Jefferson, Jogun, Jogun Ames, Jupiter, Kabott, Kagon, 
Kanrich, Kanro, Kanum, Kent, Kim, Kingston, Kingwa, 
Kino, Korean, Kura, LA. Green, Laredo, Lee, Lee 68, Lee 
74, Lexington, Lincoln, Lindarin, Lindarin 63, Linman 533, 
Little Wonder, Luthy, Mack, Macoupin, Madison, Magna, 
Magnolia, Majos, Mamloxi, Mammoth Yellow, Mamotan 
6640, Mamredo, Manchu, Manchu (Lafayette), Manchu 
(L55-153), Manchu (Madison), Manchu Hudson, Manchu 
Lafayette, Manchu Montreal [Montreal Manchu], Manchu 
2204, Manchu 3 Wisconsin, Manchu 606 Wisc, Manchukota, 
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin, 
Mandarin (Ottawa), Mandarin 507, Mandell, Manitoba 
Brown, Mansoy, Medium Green, Mendota, Merit, Midwest, 
Miller 67, Mingo, Minsoy, Missoy, Monetta, Monroe, Morse, 
Morsoy, Mukden, Nanda, Nansemond, Neia, Norchief, 
Norman, Norredo, Norsoy, OAC211, Ogden, Ogemaw, 
Oksoy, Old Dominion, Ontario, Osaya, Otootan, Ottawa, 
Ottawa Mandarin, Pagoda, Palmetto, Pando, Patoka, 
Patterson, Peking, Pennsoy, Perry, Pickett, Pickett 71, Pine 
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Polysoy, 
Potage, Portugal, Pridesoy 57, Prize, Protana, Provar, 
Ralsoy, Rampage, Ransom, Renville, Richland, Roanoke, 
Roe, Rokusun, Rose Non-Pop, Ross, S-100, Sac, Sanga, 
Sato-3, Scioto, Scott, Seminole, Semmes, Seneca, Shelby, 
Shingto, Shiro, Sioux, Sooty, Sousei, Soysota, Steele, 
Stuart, Swift, Tanner, Tarheel Black, Tastee, Tenn Non-
Pop, Toku, Tokyo, Tortoise Egg, Tracy, Traverse, Vansoy, 
Verse, Viking, Virginia-N, Virginia-S, Volstate, Wabash, 
Waseda, Wayne, Wea, Wells, White Biloxi, Wilkin, Williams, 
Willomi, Willomi B, Wilson, Wilson B, Wilson 5, Wilson 5 
B, Wilson 6, Wing Jet, Wirth, Wisconsin Black, Wolverine, 
Woods Yellow, Woodworth, Wye, Yellow Marvel, Yelnanda, 
Yelredo, York.
 The following information is given for each cultivar 
(variety): Maturity group, fl ower color, pod color, seed 
coat color, hilum color, pubescence color, pubescence type 
(normal, appressed, semiappressed, dense).
 Table 2 is “Responses to selected foliar diseases of 
soybean cultivars released in the United States and Canada.” 
The diseases are bacterial blight, bacterial pustule, frogeye, 
frogeye race 2, and soybean rust.
 Table 3 is “Responses to selected foliar, stem, and root 
diseases of soybean cultivars released in the United States 
and Canada.” The diseases are brown spot, downy mildew, 
brown stem rot, pod and stem blight, and phytophthora root 
rot.
 Talk with Ted Hymowitz. 1998. July 5. Ted and his 
colleagues created a computerized database, with the data 
entered on 80-column paper punch cards, using software that 
Sam G. Carmer borrowed from Washington State University. 
Carmer, a statistician, did the technical computer work. 
The data was stored on a magnetic tape on the University’s 

mainframe computer; there were no personal computers 
in those days. They got a small grant to fund the project. 
This database was the fi rst of its kind–and was used as the 
basis for a number of similar subsequent publications by 
other authors. Address: Dep. of Agronomy, Univ. of Illinois, 
Urbana.

577. Scrimshaw, Nevin S. 1976. Strengths and weaknesses 
of the committee approach: An analysis of past and present 
recommended dietary allowances for protein in health and 
disease–Shattuck lecture. New England J. of Medicine 
294(3):136-42, 198-203. Jan. [62 ref]
• Summary: The main type of committee discussed is the 
expert committee. The subject of protein requirements has 
fascinated physicians and nutrition scientists for more than 
100 years and continues to spark a lively debate.
 In April, 1971, a Joint FAO/WHO Expert Committee on 
Energy and Protein Requirements (1), convened in Rome, 
lowered the estimated safe allowances for protein and 
thereby redefi ned dietary protein malnutrition. Nutritionists 
working with the planning commissions of several 
developing countries suddenly found themselves preparing 
a vigorous attack on a problem that no longer existed as 
a priority, if the decisions of the Rome committee were 
applied to existing dietary consumption data. “Nevertheless, 
the hospitals and clinics of these countries were still fi lled 
with children who had clinical evidence of various forms 
of protein-calorie defi ciency. If their protein intake was no 
longer to be regarded as defi cient, it was logical to conclude 
that calorie defi ciency was primarily responsible for their 
illness.” Address: Dep. of Nutrition & Food Science, MIT, 
Cambridge, Massachusetts 02139.

578. Singh, T.P. 1976. Seed quality in soybeans. Tropical 
Grain Legume Bulletin No. 3. p. 10-12. Jan. [9 ref]
• Summary: “Germinability of soybean seed is of major 
concern in the development of soybean as a crop in the 
tropical and sub-tropical areas of the world. A number 
of factors like seed quality, storability, planting time and 
method, seed size, etc. determine the germinability of 
soybean seed. Seed quality, in terms of seed weathering, 
embryo damage during threshing, and infection by certain 
fungi is one of the important causes of poor germination, and 
much work has been done on various aspects of the problem 
(1, 2, 3, 8 and 9). The effects of planting and maturity dates, 
fi eld weathering, seed moisture, and combine cylinder speed 
on seed quality has been studied (4, 7). Heritability and 
inheritance of seed quality have also been studied (5, 6). The 
effect of weather, fungi, and threshing was studied in the 
present experiment on yield tests carried out on a group of 73 
cultivars.
 “Cultivars were planted in 4 m 4 row replicated plots in 
April 1975. Mature seeds were harvested from 3 m of two 
central rows, and threshed with a small Seedburo thresher. 
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A sample of 100 seeds was taken from each replication for 
all 73 cultivars and graded as follows: Apparently clean 
seed; Purple stained seed; and weathered, shrivelled and 
broken seeds. The percentage of seed in each category for all 
cultivars was recorded for each replication and averaged over 
the replications.
 “The range of variation for clean seeds was 15-85%, 
for purple stained 2-50%, and for weathered, shrivelled and 
broken seeds 13-56%. Frequency distribution with 10% class 
interval for each of the three categories of seeds is presented 
below (Figs. 1-3). In some cultivars (TGm 298-2-1) almost 
85% of all seeds were clean and only 2% showed purple 
coloration. On the other hand, Bossier, a very high yielding 
cultivar, had about 14% clean and 50% purple stained seeds. 
The highest (56) and lowest (15) percentage of weathered, 
shrivelled and broken seeds were shown by cvs [cultivars] 
Kent 4205 and TGm 210-1-2317, respectively. Table 1 shows 
seed categories of some cultivars with the best and poorest 
seed quality.
 “Table 1. Percentage clean, purple stained and weathered 
seeds in 1975 fi rst season harvest of some of the best and 
poorest cultivars.”
 The four columns are: cultivar, clean seed (%), purple 
seed (%), weathered seed (%).
 The cultivars are:
 “TGm 298-2-1
 “TGm 220-1
 “TGm 397-3-b
 “TGm 236-5
 “TGm 245-4-2301
 “Kent 4205
 “TGm 256-1-b
 “TGm 197-3-3-4323
 “TGm 292-1
 “Bossier.” Address: International Inst. of Tropical 
Agriculture, P.M.B. 5320, Ibadan, Nigeria.

579. Wenger, O.E. 1976. Performance of some soybean 
varieties in Liberia. Tropical Grain Legume Bulletin No. 3. p. 
8-9. Jan.
• Summary: “Soybean trials were conducted at the Liberian 
Agricultural Company (LAC) with varieties supplied by 
the International Institute of Tropical Agriculture, Ibadan, 
Nigeria, most of which were reported to have performed well 
in both the fi rst and second rainy seasons (April and August 
plantings) at Ibadan.”
 All varieties were planted on 2 April 1974 and were 
harvested as soon as they were mature enough to dry 
normally. The highest yield was obtained by Jupiter (3,011 
kg/ha), followed by CES 486 (2,754 kg/ha) and TGm 280-
3 (2,710 kg/ha). Address: Liberian Agricultural Company, 
Liberia.

580. INTSOY Newsletter (Urbana, Illinois). 1976. INTSOY 

genetic improvement program. No. 7. p. 1-2. Feb.
• Summary: “To identify or develop high-yielding, highly 
nutritious soybean varieties that are suitable for tropical and’ 
subtropical zones is the primary goal of INTSOY’s soybean 
improvement program. While INTSOY is concerned with 
all aspects of soybeans, from production to consumption, 
genetic improvement of soybean varieties is a major interest.
 “The genetic improvement program is founded upon 
a strategy that calls for (1) testing of existing, improved 
varieties under many environmental conditions, (2) 
identifi cation of traits that will improve the adaptation and 
productivity of these varieties in tropical and subtropical 
climates, (3) introduction of these desirable traits into 
existing varieties, and (4) establishment of linkages among 
soybean breeders that will enhance generation, testing, and 
use of these improved varieties. Each phase relies heavily 
upon the cooperation of scientists around the world.
 “Implementation of this strategy was given impetus 
in 1973 by the establishment of the International Soybean 
Variety Evaluation Experiment (ISVEX). The experiment 
was designed to (1) evaluate soybean performance under 
different environmental conditions, (2) identify areas of 
the world that have a potential for soybean production, (3) 
provide an opportunity for researchers to compare local and 
introduced varieties, and (4) make available a source of new 
germplasm to cooperating scientists.”
 “Modifi ed soybean variety experiments similar to 
ISVEX are being conducted cooperatively with the Southeast 
Asian Regional Center for Graduate Study and Research in 
Agriculture (SEARCA) in the Philippines, Indonesia, and 
Thailand and with the International Institute of Tropical 
Agriculture (IITA) in African countries between the latitudes 
of 20ºN. and 20ºS. Cooperative relationships such as these 
between institutions engaged in soybean research help to 
reduce unnecessary duplication of experiments.”
 “Lines and varieties adapted to the tropics have been 
crossed with varieties that performed well in the ISVEX 
trials. Accessions from the United States Department 
of Agriculture germplasm collection site at Stoneville, 
Mississippi, are now being evaluated in Puerto Rico. About 
400 lines from the latest maturity groups have undergone 
preliminary evaluation. These lines are being tested for 
resistance to seed-borne pathogens causing deterioration in 
seed quality, especially in the tropics. Cultivars possessing 
various degrees of photoperiod sensitivity have been 
identifi ed and crossed with sensitive types to study the 
inheritance of photoperiod insensitivity and its relationship 
to maturity and other agronomic traits. A highly heritable 
source of insensitivity to daylength would greatly facilitate 
the transfer of traits from temperate to tropical varieties.”
 “To test these experimental lines as well as superior 
cultivars and lines from other sources, the Soybean 
Preliminary Observation Trial (SPOT) is being established.”
 Also discusses: INTSOY outreach program. Thailand 
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regional conference.

581. INTSOY. 1976. The Sri Lanka Soybean Development 
Program. Interim Report of Progress. 1 March 1975 to 30 
Sept. 1976. Urbana, Illinois: International Soybean Program. 
28 p.
• Summary: On the cover: “Submitted to Food and 
Agriculture Organization of the United Nations, Rome, Italy. 
Submitted by International Soybean Program, INTSOY, 
University of Illinois College of Agriculture at Urbana-
Champaign, Urbana, Illinois.”
 Contents: I. Summary statement of accomplishments. 
II. Report of progress: A. General background information. 
B. Project objectives. C. Continued relevance of objectives. 
D. Progress toward meeting objectives: 1. Assignment of 
national staff. 2. Expert assistance. 3. Training activities. E. 
Administration and budget.
 “The fi rst phase, of 30 months duration, offi cially 
commenced March 1, 1975.” Address: INTSOY.

582. INTSOY Newsletter (Urbana, Illinois). 1976. INTSOY 
country outreach program. No. 8. p. 1-2. May.
• Summary: Reaching out with projects in Sri Lanka, 
Guyana, Peru, Bangladesh, Uruguay, Zaire, and Ecuador.

583. Rodale, Robert. 1976. Looking for Chinese health 
secrets. Prevention (Emmaus, Pennsylvania). May. p. 23-30.
• Summary: Three years ago Mr. Rodale had the good 
fortune to be able to travel throughout China for 27 days, 
“As I sat on the Northwest Orient plane, eating an airline 
meal of chicken, potatoes, bread and a salad, I thought how 
I would rather be eating some rice, bean sprouts and perhaps 
some tofu, or bean curd... Recently we learned the Chinese 
lesson that sprouted seeds are much more nutritious than 
dry, dormant seeds. Protein and vitamin values are improved 
dramatically by sprouting, and minerals in the seeds are 
absorbed much more easily. I think there is tremendous 
potential in the U.S. for wide use of sprouts as food...
 “Bean curd is another great Oriental food that is making 
friends here rapidly. It is a creamy, mild-tasting kind of 
‘cheese’ made from soybeans–inexpensive and rich in 
protein. Most people here call it tofu, which is the Japanese 
name for bean curd. The Chinese call it dofu. No matter what 
you call it, bean curd is a much better soybean food than the 
fake meats and meat fi llers made from spun soybean fi bers 
that are being sold to American consumers now. They are 
hoked up with additives to give the resulting food color and 
fl avor, and are far more expensive per ounce of protein than 
bean curd. The white color and mild fl avor of tofu are part 
of its appeal, so why load yourself up with harmful additives 
just to make believe that soybeans are really bacon?”
 A photo (p. 29) shows six large, square fl ats of pressed 
tofu stacked atop one another, separated by boards. The 
caption reads: “Bean curd, Taiwan style, is not sold in 

fancy packages. But it’s clean, fresh, low in cost, and full of 
excellent protein.”
 In Taiwan, Dr. Doris C.N. Chang (photo, p. 27) is an 
American-trained scientist looking for better ways to sprouts 
soybeans and mung beans. Ton Yen Street in Taipei, known 
as “the street of sprouts,” is where soybeans and mung beans 
are grown in large crockery sprouting urns and watered 
every 5 hours. A secret “hormone accelerator” may be added 
to the water bath to make the sprouts grow faster, and have 
them end up fatter with shorter roots. Doris Chang thinks it’s 
an auxin-like material, probably a common weed killer like 
2,4-D or 2,4,5-T; those herbicides kill plants by making them 
grow too fast in a short time. In Taiwan Mr. Rodale also 
visited AVRDC in Tainan; they were growing amaranth and 
sweet potatoes.
 Note: This is the earliest English-language document 
seen (Nov. 2014) that contains the term “fake meats” (or 
“fake meat”). Address: Emmaus, Pennsylvania.

584. Shaughnessy, Daniel E. 1976. Food for Peace Program: 
Past, present, and future. LEC Report No. 1. p. 141-44. D.E. 
Wilson, ed. Low-Cost Extrusion Cookers: International 
Workshop Proceedings. (Fort Collins, CO: Dep. of Agric. 
and Chemical Engineering, Colorado State Univ.).
• Summary: “The Past and Present:
 “Footnote 1: The factual and background material 
presented in this section represents a combination of 
several documents prepared recently by the AID Offi ce of 
Food For Peace. In particular, a paper dealing with U.S. 
Public Law 480 foods recently presented to the United 
Nations Committee on Food Aid Policies in Rome by 
Peggy Sheehan, Chief, Food For Peace Program Operations 
Division, has been heavily drawn upon.
 “Public Law 480, the Agricultural Trade Development 
and Assistance Act of 1954, authorizes the United States 
Government to fi nance long-term credit sales of U.S. 
agricultural commodities to friendly countries that cannot 
pay on normal commercial terms. It also authorizes donation 
of commodities to feed underfed, undernourished, and 
disaster-stricken populations of developing nations. The 
overall P.L. 480 Program is generally referred to as Food for 
Peace. In recent years, it has accounted for U.S. agricultural 
exports valued at approximately $1 billion Sales of food 
and fi ber are made through private trade channels, generally 
from privately owned commodity stocks. The Commodity 
Credit Corporation (CCC) of the United States Department 
of Agriculture (USDA) fi nances the sales and is reimbursed 
through appropriations.
 “The donation program authorized under Title II of 
the Act is administered by the Agency for International 
Development (AID), with the Department of Agriculture 
determining commodity availability and purchasing 
the commodities for overseas shipment. Actual foreign 
distribution is made by voluntary agencies (PVO’s), 
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international organizations, or foreign governments and is 
monitored by AID.
 “As originally enacted, P.L. 480 stated as its general 
purpose ‘To increase consumption of United States 
agricultural commodities in foreign countries, to improve 
foreign relation of the United States, and for other purposes.’ 
The original law was not substantially changed until 1966. 
During the fi rst 12 years of the program, the period from 
1955-1966, United States surplus stocks played a major role 
in maintaining the balance between world food consumption 
and world food production. It was in this period that the 
U.S. food aid program reached its highest volume levels. 
From 1955 to 1966 the total food aid program, i.e., donations 
and concessional sales, averaged 14 million tons per year 
with a peak of 18.8 million tons in 1962. Of this amount, 
the donation program averaged about 2 million metric tons 
per year, reaching the peak of 2.9 million tons in 1962. The 
principal commodities shipped under the donation program 
during this period were wheat, feed grains, rice, nonfat dry 
milk (NFDM) and oil. Since these were surplus years in 
the United States, the program served the dual purpose of 
feeding the hungry while at the same time reducing surplus 
commodities held in U.S. warehouses and grain elevators. 
The quantity of food aid available for shipment under 
P.L. 480 during this period was limited by a legislative 
dollar ceiling of $1.9 billion for concessional sales and 
$600 million for donations. During the early part of this 
period, there was not a great deal of emphasis placed on the 
development of fortifi ed foods; nor was the development 
potential of food aid fully recognized.
 “In 1966 there were major shifts in P.L. 480 policy. 
The commodities are now determined by the Secretary 
of Agriculture to be ‘available’ if using them for food aid 
purposes will not reduce the supply needed for domestic 
consumption, carry-over and commercial export needs. 
The 1966 Amendment added reference to self-help efforts 
on the part of the recipient country. It is required, before 
an agreement is made, that an evaluation be done of the 
country’s attempt to achieve self-reliance, including its 
efforts to meet food production and population growth 
problems. Since 1967, agreements have included self-help 
measures. The Congress also included a requirement in 
the 1966 legislation that a progressive transition be made 
from foreign currency sales to long-term credit sales. This 
transition was completed at the end of 1971. In addition, 
an amendment to Section 203 authorized the CCC ‘To pay, 
with respect to commodities made available under Title II 
of the Act, cost for packaging, enrichment, preservation, 
fortifi cation, processing, transportation, handling and other 
incidental costs up to the time of their delivery free on board 
vessels in the United States ports...”
 “These changes in P.L. 480 legislation added a [new] 
dimension to the Food For Peace Program. It enabled the 
Food For Peace Offi ce of AID and the U.S. Department of 

Agriculture, in cooperation with food processors and trade 
associations–such as The Miller Federation, The Wheat 
Associates and Bulgur Associates–to develop low-cost 
fortifi ed foods specifi cally engineered to overcome serious 
dietary defi ciencies of recipients in developing countries.
 “For several years prior to the change in the legislation, 
there was a growing awareness of the need to provide more 
nutritious foods through the donation program. In December 
of 1961, the Secretary of Agriculture established the 
‘Committee on Food Processing in Developing Countries.’ 
The members of the committee included several agencies 
of the USDA and the AID Offi ces of Food For Peace and of 
Nutrition. The committee’s function was to ‘consider specifi c 
research and development in or for developing countries and 
to recommend appropriate courses of action.’ It worked very 
closely with United States private industry and international 
organizations such as UNICEF and the Protein Advisory 
Group (now the Protein-Calorie Advisory Group) of the 
United Nations.
 “Through the combined efforts of the United States 
Government, private industry, universities, voluntary 
agencies and the international community, the U.S. donation 
program has evolved from a program which provided only 
whole-grain cereals, nonfat dry milk and vegetable oils into 
a program which, in the fi scal year 1975, provided almost 50 
percent of its volume in the form of enriched, fortifi ed and/or 
blended foods.
 “This change did not take place overnight. There have 
been successes and false starts. In the early 1960’s numerous 
studies and experiments were conducted to produce low-
cost nutritious foods which would meet caloric, protein, 
and vitamin-mineral requirements of the undernourished 
and the malnourished. As a result of 15 years of research 
and fi eld testing, there are three blended foods and six 
fortifi ed foods currently available under the P.L. 480 Title 
II Program. A blended food can be defi ned as a blend of 
ingredients generally consisting of a cereal-based fl our or 
sweet whey, a protein-fortifying agent (such as soy fl our 
or NFDM), vitamins and minerals. In particular, the blends 
have been engineered to meet the nutritional requirements 
of the young child or pregnant and lactating women. The 
blends have about 20% protein with a PER range of 2.1-2.4. 
A fortifi ed food is a cereal product to which either soy fl our 
or soy grits has been added to increase the protein level of 
the base cereal. The end product appears much the same as 
the nonfortifi ed cereal. The cooking properties and recipes 
of the fortifi ed cereal are usually the same as those of the 
nonfortifi ed version.
 “In December 1975, the Foreign Assistance Act of 1961 
was amended to include signifi cant changes in the P.L. 480 
legislation. The new foreign assistance act was renamed 
the ‘International Development and Food Assistance Act 
of 1975’ and amended certain sections of the Agricultural 
and Trade Development Assistance Act of 1954 (P.L. 
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480). The new act makes specifi c reference to goals set by 
the World Food Conference and amends P.L. 480 to read 
‘Pursuant to the World Food Conference recommendation 
that donor countries provide a total of 10 million tons of 
food assistance to needy countries annually, the President is 
urged to maintain a signifi cant contribution to this goal and 
to encourage other countries to maintain and increase their 
contributions as well.’ Another amendment of particular 
signifi cance to the Title II Donation Program is the addition 
of a minimum tonnage requirement giving priority to Title 
II activities. The law reads ‘The minimum quantity of 
agricultural commodities distributed under this Title (Title II 
Donations) shall be 1,300,000 tons, of which the minimum 
distributed through nonprofi t voluntary agencies and the 
World Food Program shall be one million tons in each 
fi scal year, unless the President determines and reports to 
the Congress, together with his reasons, that such quantity 
cannot be used effectively to carry out the purposes of the 
Title: provided that such minimum quantity shall not exceed 
the total quantity of commodities determined to be available 
under this act pursuant to Section 401, less the quantity of 
commodities required to meet famine or other urgent or 
extraordinary relief requirements.’ Additional amendments 
to Title I require that 75% of all Title I resources go to 
countries with an annual per capita income of $300 or less; 
added a ‘15% loan forgiveness’ provision; and tightened 
certain reporting requirements” (Continued). Address: Offi ce 
of Food for Peace, Agency for International Development, 
Washington, DC.

585. Sterner, M.M.; Sterner, M.H.; Zeidler, G. 1976. Non-
extrusion texturizing of soy meal. PAG Bulletin (Protein 
Advisory Group, WHO / FAO / UNICEF) 6(2):33-34. June. 
[2 ref]
• Summary: Contents: Introduction. Textured vegetable 
proteins in developing countries. Non-extrusion cooked 
textured vegetable proteins. Operation of a simple texturizer. 
A unique MFM breakthrough: Texturizing full fat soy fl our. 
Short and long range results.
 In Feb. 1973 Meals for Millions (MFM) began testing 
the practicability of texturizing protein in a simple apparatus 
used for many years in Korea. Address: Meals for Millions 
Foundation, 1800 Olympic Boulevard, P.O. Box 60, Santa 
Monica, California 90406.

586. Young, Vernon R.; Scrimshaw, Nevin S.; Milner, Max. 
1976. Foods from plants. Chemistry and Industry (London) 
No. 14. p. 588-98. July 17. [79 ref]
• Summary: The article begins: “The population of the earth 
reached about four billion people this year and in the next 25 
years there will be another three billion people.” Fortunately, 
per capita food production has maintained a pracarious 
balance with the rapid growth of world population, but this 
has not been the case in developing countries where FAO 

estimates that 500 million people are severely malnourished.
 In this paper, plants as direct sources of dietary protein 
for people will be given major emphasis. Clearly plants 
will continue to be a primary source of food for humans, 
providing both the bulk of needs for both energy and protein. 
The proportion of these needs furnished by foods of animal 
origin will probably diminish on a global basis. There is a 
great need to fi nd better ways of producing and using plant 
foods. Address: 1-2. Dep. of Nutrition and Food Science, 
Massachusetts Inst. of Technology, Cambridge, MA 02139; 
3. Offi ce of Technology Assessment, Congress of the United 
States, Washington, DC.

587. International Institute of Tropical Agriculture. 1976. 
Annual report 1975. Ibadan, Nigeria. 219 p.
• Summary: Soybeans are mentioned on various pages. The 
subsection titled “Effects of previous cowpea and soybean 
crops on maize production” (p. 40) states: “After soybeans, 
there appeared to be little contribution of N [nitrogen] from 
the legume to the maize crop.
 Table 34 titled “Observations on early cowpeas and 
early soybeans grown in different mulches in 1975” (p. 
44) shows that one of the mulches was “Soybean tops 
(chipped).” The mulch helped to control weeds.
 The section on “Grain legume improvement program” 
contains a subsection (p. 75) titled “Soybeans.” “New lines 
that outyielded the previous leading cultivar Bossier were 
identifi ed. The names and characteristics of each line are 
described.
 The main section on soybeans, titled “Soybean 
breeding” (p. 82-86) has this contents: Introduction, 
cultivar trials, cultivar trial results, shattering resistance, 
recombination and selection, seed quality. Three large tables 
and two fi gures give details.
 Soybeans are also mentioned on pages 106 (“Soybean 
bacterial pustule”), 119 (“Inoculation studies with 
soybeans”), and 122 (Table: “Seed protein content of grain 
legumes grown at IITA.” Soybeans have by far the highest 
protein content. Average weight of 100 seeds is also given 
for each legume, incl. the winged bean). Address: Ibadan, 
Nigeria.

588. INTSOY Newsletter (Urbana, Illinois). 1976. INTSOY 
training program. No. 9. p. 1-2. Aug.
• Summary: “Training students from many nations in the 
development of soybeans for human food has assumed a 
major role in the INTSOY program. The program offers 
several types of instruction, including structured courses, 
informal workshops, and assistance on an individual basis.
 “Since 1975, INTSOY has sponsored two, short-
term applied soybean training courses. The courses were 
developed in cooperation with the United States Department 
of Agriculture’s Offi ce of International Training, the U.S. 
Agency for International Development, the Food and 
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Agriculture Organization, and other donor groups. Sixty-one 
persons from 33 countries have received training in the two 
courses, and both will be offered again in 1977.
 “’Soybean Processing for Food Uses,’ a six-week course 
is designed to give students the opportunity to learn the 
principles and processes involved in the use of soybeans 
and soybean products for human foods, to teach them the 
concepts and procedures involved in processing whole 
soybeans, and to help students apply their knowledge to 
development objectives in their own countries.
 “In 1975, 13 persons from 10 countries completed 
the course. The students came from Brasil, Colombia, 
Costa Rica, Ghana, Kenya, Nicaragua, Philippines, South 
Korea, Sri Lanka, and Thailand. The next year 15 students 
from 12 countries attended. These were from Afghanistan, 
Bangladesh, Brasil, Colombia, Egypt, India, Iran, Nepal, 
Nigeria, Peru, Republic of China, and Sri Lanka.
 “The other INTSOY short course, ‘Technical and 
Economic Aspects of Soybean Production,’ is of longer 
duration, lasting about four months. It spans the major 
part of the soybean growing season in the United States. 
The objectives of the course are to teach the technical and 
economic principles and practices of soybean production; 
to promote understanding of the potential use of soybeans 
to alleviate protein and calorie defi ciencies; to increase 
students’ knowledge of the soybean plant itself, the cultural 
practices required for its production, factors affecting 
seed quality, and methods of adapting technology to local 
conditions; and to study research, educational, and regulatory 
functions supportive of a soybean industry.
 “Sixteen persons from 15 countries completed the 
course the fi rst year. Represented in this group were Burma, 
Chile, Costa Rica, El Salvador, Ghana, Iran, Jamaica, 
Lesotho, Liberia, Nicaragua, Philippines, South Korea, 
Sri Lanka, Uruguay, and Zambia. The second year 19 
participants from 12 countries attended. These students were 
from Bangladesh, Egypt, Ghana, Iraq, Panama, South Korea, 
Sri Lanka, Syria, Uganda, Yugoslavia, Zaire, and Zambia.
 “Dates have already been set for the 1977 series of 
courses. The processing course will be held March 24–May 
4, and the production course will be April 27–August 4.
 “As the training program expands, more attention is 
being given to overseas training. The overseas program is 
expected to begin in late 1976, when INTSOY personnel will 
offer one-week soybean extension workshops in Peru and 
Ecuador under USAID Task Order arrangements. Plans are 
also under way to offer a condensed version of the soybean 
production short course at selected overseas locations. 
The objective of the course will be to provide participants 
with an adequate understanding of the soybean crop and 
its management and to teach them to recognize production 
hazards and to evaluate the consequences of these hazards in 
terms of soybean productivity and quality. The USDA Offi ce 
of International Training is cooperating in the development 

of the course, which may be offered in 1977.
 “While short courses have provided formal training, 
INTSOY regional soybean inferences have brought soybean 
scientists together for informal training and exchange of 
information and research fi ndings. In the last three years, a 
separate conference has been held for soybean workers in 
each of the following three regions: Latin America and the 
Caribbean; Africa, the Middle East, and South Asia; and Asia 
and Oceania.
 “The purpose of each conference was to consider the 
potential of soybeans as a major world food crop. General 
sessions were devoted to the presentation of scientifi c papers 
on various aspects of production, protection, economics, 
and utilization. Two of the conferences featured symposia 
on special problems associated with soybean production, 
protection, or use. Field trips to experiment stations were 
included in all. Reports from each country represented at 
the conferences provided an opportunity to compare plans, 
activities, and programs.
 “The conferences were well attended. Seventy-one 
participants from 12 countries attended the fi rst conference, 
held February 4-6, 1974, at the University of Puerto Rico, 
Mayaguez Campus. The second conference, held October 
14-17, 1974, in Addis Ababa, Ethiopia, attracted 97 
participants from 24 countries. The most recent conference, 
held February 23-27, 1976, in Chiang Mai, Thailand, was 
attended by 225 participants from 21 countries.
 “The regional conferences have been a very effective 
means of encouraging the exchange of ideas and information 
across national lines. Proceedings of the fi rst two conferences 
(INTSOY Series Numbers 2 and 6) are frequently requested. 
Proceedings of the third conference (INTSOY Series 
Number 10) will be available in late fall.
 “When the instructional needs of a particular individual 
or group cannot be met through the training programs 
outlined above, INTSOY responds with more specialized 
assistance. For example, an eight-man study team from the 
Oilseed Research and Development Company, Teheran, Iran, 
recently completed a three-week training program designed 
to familiarize them with various aspects of the American 
soybean industry. In September, six ministry representatives 
from Peru will come to the University of Illinois for a similar 
program, part of which will be conducted at the University 
of Puerto Rico, Mayaguez Campus. Requests for this type of 
assistance are increasing, and INTSOY will respond to the 
extent that its resources allow.”

589. Kassam, A.H. 1976. Crops of the West African semi-
arid tropics. Begumpet, Hyderabad, India: International 
Crops Research Institute for the Semi-Arid Tropics 
[ICRISAT]. vi + 154 p. Oct. 27 cm. [400+* ref]
• Summary: A review of practical information on 23 crops 
grown in the area, in which Part II, pages 37-50, is on 
legumes (cowpea, groundnut and soya bean).
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 Pages 48-50: The section on Soya bean has these 
contents: a brief introductory paragraph on the history and 
economic importance, then sections on ecology, cultivation, 
diseases and pests. The sections on other two crops have 
similar structures, although there is also information about 
special problems associated with storage.
 A table lists 24 categories of agronomic information 
for 4 cultivars of groundnut. Address: International Crops 
Research Institute for the Semi-Arid Tropics [ICRISAT], 
1-11-256, Begumpet, Hyderabad 500 016, A.P., India.

590. Lambert, Michael. 1976. Results of 1975-76 soya 
bean trials in certain South Pacifi c territories. South Pacifi c 
Commission, Information Circular No. 76. 11 p. Oct. [Eng]
• Summary: Discusses the results of small-scale trials of 15 
INTSOY soybean cultivars: Jupiter, Hampton 2664, Hardee, 
Pickett 71, Cobb, Bossier, Davis, Tracy, Forrest, Columbus, 
Clark 63, Woodworth, Williams, Calland, and Semmes.
 On Fiji, the cultivars tested were unsuitable. Trials were 
conducted at Legalega near Nadi (Viti Levu) and at Bua 
(Vanua Levu). Previous trials using varieties from countries 
on about the same latitude as that of Fiji gave better results.
 In New Caledonia, 6 cultivars yielded more than 2.5 
tonnes/ha of seed. In French Polynesia, the trials were 
conducted at the Papara Experimental Station, route de la 
Carrière, Tahiti, under the direction of M. Robert Yau (Akui). 
A preliminary trial was conducted from 11 June to 16 Sept. 
1975 using the following six varieties: Bertoua, Improved 
Pelican, Bossier, Kent, Jupiter, C.E.S., and Kailua. The fi rst 
fi ve of these were obtained from IRAT, Bouake Station, 
Ivory Coast; the sixth came from the University of Hawaii 
at Honolulu. A table shows the results. Bertoua have the best 
yield, 2.875 tonnes/ha, followed by Bossier at 2.714 t/ha. In 
the INTSOY trials (from Dec. 1975 to April 1976), twelve 
cultivars yielded more than 2 tonnes/ha and four cultivars 
(Davis, Forrest, Bossier, Semmes) more than 4 tonnes/ha.
 In Tonga, the cultivar Jupiter gave good yields when 
planted from January to July; planting in January gave the 
best results, whereas planting in August or September led 
to failure to fl ower and negligible yields. Note 1. This is 
the earliest document seen (March 2010) concerning the 
cultivation of soybeans in Tonga.
 The Introduction begins: “Early in 1975, the South 
Pacifi c Commission approached the International Soybean 
Program of the University of Illinois, USA (INTSOY) to 
determine whether it would be possible to conduct soybean 
variety trials in Pacifi c territories wishing to participate.
 “The prospects for soybean in the islands are admittedly 
subject to reservations; at the present time it has no potential 
as a human food, and all experiments along these lines with 
non-Asian peoples have led to failure. On the assumption, 
however, that soybean production is geared either to 
industrial processing into locally used products, or to export 
of locally produced seed, oil or cakes, the agronomical 

research fi ndings will give a fi rst indication of the viability 
of the soybean if not as a large-scale crop, at least on a level 
compatible with local economic and technical limitations.” 
Soybean could also be used for pig and poultry feed, and as a 
soil-improving crop.
 Soybean trials have already been conducted in New 
Caledonia, Tonga, and Fiji, but (as far as the writer knows) 
only Tonga has made a thorough study of seasonality.
 Note 2. This is the earliest document seen (March 2010) 
concerning soybeans in French Polynesia (including Tahiti), 
or the cultivation of soybeans in French Polynesia. This 
document contains the earliest date seen for soybeans on 
French Polynesia, or the cultivation of soybeans on French 
Polynesia (11 June 1975). The source of these soybeans was 
IRAT, Bouake Station, Ivory Coast, and the University of 
Hawaii at Honolulu. Address: Tropical Agriculturalist.

591. Nelson, A.I. 1976. Sri Lanka Soybean Development 
Program. Report No. 4. University of Illinois, Urbana, 
Illinois: INTSOY. 13 p. Contract No. UNDP/SRL/73/007-1/
AGOG INTSOY.
• Summary: Prof. Nelson was in Sri Lanka from Aug. 29, 
1976 through Sept. 29, 1976. Contents: Commercial Type 
Soy Food Products: Full-fat soybean fl our; Soybean dhal; 
Soy beverage; Infant weaning foods. Product Concepts for 
Village and Home Use. Intermediate Level Technology 
Products. Extension of Technology to the Village Level. 
Legume Inoculant Production. Conclusions. Address: Prof. 
of Food Processing–International Agriculture, INTSOY.

592. Abu Kassim, b. Abu Bakar. 1976. Soybeans in 
Malaysia. INTSOY Series No. 10. p. 243-44. R.M. Goodman, 
ed. Expanding the Use of Soybeans (College of Agric., Univ. 
of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Current status. 
Domestic markets and utilization. Prospects for production. 
Conclusion.
 “Because little information on soybeans is available 
from East Malaysia, this report is confi ned to West Malaysia. 
Soybeans appear to have been introduced into peninsular or 
West Malaysia about 50 years ago [1926]. The crop, which 
has been grown among young rubber plants or as a sole crop 
in rotation with other annual crops, is planted primarily on 
small farms. Last year, however, there was a move by a few 
enterprising organizations to try large-scale, commercial 
plantings.
 “Soybean products are consumed in various forms by 
both humans and livestock. The domestic demand greatly 
exceeds the local supply, which is therefore dependent upon 
importation...
 “Although soybeans can be grown throughout the 
country, a large percentage of the crop is raised in the 
east coast states of Kelantan, Pahang, and Trengganu of 
peninsular Malaysia... Peninsular Malaysia imports whole 
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soybeans, as well as the fl our, oil, and cake of the soybean. 
Until 1973 about 200,000 gallons of soy sauce were also 
imported, but in 1974 about 15,000 gallons were exported... 
Soybeans are used mainly to make beanmilk, curd, sprouts, 
and other food products for human consumption... It has 
been estimated that the local consumption of soybeans 
per capita per year averaged 5.3 kg for the years 1971 to 
1973.” Address: Field Crops Branch, MARDI (Malaysian 
Agricultural R&D Inst.), Serdang, Selangor, Malaysia.

593. Al-arfag, Mohamad. 1976. Soybean research in the 
Kingdom of Saudi Arabia. INTSOY Series No. 10. p. 248-
49. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Variety trials and 
observation nurseries. Agronomic trials: Variety-fertilizer 
trial at Hakma (1974-75), varieties and dates of sowing trial 
at Dirab in 1975. Problems limiting successful soybean 
production.
 “At present soybeans are not grown commercially in 
the Kingdom of Saudi Arabia. Needless to say, successful 
local production of this crop would be of great benefi t 
for human nutrition in this country, where the standard of 
living and the production of animal products are rapidly 
improving. Consequently, in 1973 the Crop Production 
Division, Agricultural Research and Development 
Department, Ministry of Agriculture and Water in Saudi 
Arabia felt it necessary to start serious fi eld experimentation 
on soybeans in various locations in the Kingdom. Efforts 
were made to obtain soybean seeds from different sources, 
including Egypt, Taiwan, and the United States. This report 
summarizes the results of fi eld plot observations, variety 
trials, and agronomic experiments conducted between 
1973 and the present in order to explore the possibility of 
successfully growing this crop in Saudi Arabia.
 “Observation plots and fi eld trials were planted at 
Uneizah, Qatif, Hofuf, and Hakma (Gizan) in 1973-74. 
Low yields, averaging well below 1,000 kg per hectare, 
were obtained at all sites... In 1974-75 our research program 
was expanded. Seeds were obtained from INTSOY (trials 
032, 085, and 086) and also from Taiwan, the United 
States Department of Agriculture, and Lebanon. In the fi rst 
INTSOY trial planted at Hakma on 30 November 1974, 
Jupiter, Calland, and Clark 63 gave yields above 1,000 kg 
per hectare...
 “The highest soybean yields yet obtained in Saudi 
Arabia were from INTSOY trial 086, planted in February 
1975 at Uneizah. Jupiter and Calland gave yields of over 
2,100 kg per hectare, while Bragg, Forrest, Hill and Clark 63 
all yielded over 1,000 kg per hectare.”
 Note: This document contains the earliest date seen for 
the cultivation of soybeans in Saudi Arabia (1973; one of two 
documents). Address: Div. of Crop Production, Agricultural 
R&D Dep., Ministry of Agriculture and Water, Ryedh, Saudi 

Arabia.

594. Amirshahi, M.C. 1976. Soybean production and 
research in Iran. INTSOY Series No. 10. p. 236. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean production in Iran has increased 
from 500 hectares in 1967 to 54,000 hectares in 1975, when 
production reached 64,800 metric tons. This represents an 
average yield of 1,304 kilograms per hectare... Soybeans are 
grown primarily as an oil crop, although soybean cake, the 
by-product of oil extraction, is widely used as a rich source 
of protein for animal feed.
 “Over 75 percent of the soybean crop is cultivated in 
the northern littoral plains of Iran in the Caspian Sea area, 
particularly in Mazandaran and Gorgan Provinces. The 
remaining 25 percent is grown in the central plateau and 
western parts of the country. Irrigation is commonly used on 
the fertile, well-prepared soils. Yields of 3.0 to 3.5 tons per 
hectare are not unusual. The cultivars most frequently used 
are Hill in the Caspian Sea area and Clark 63 in the other 
regions.
 “The Ministry of Agriculture and the agricultural 
colleges have focused their attention on soybean research... 
The Seed and Plant Institute (SPI) and the agricultural 
colleges conduct experiments to determine planting dates, 
seeding rates, and water and fertilizer needs of the different 
varieties for various regions of the country.
 “The College of Agriculture, University of Tehran, is 
currently cooperating with INTSOY in carrying out soybean 
evaluation experiments.” Address: Faculty of Agriculture, 
Univ. of Tehran, Karaj, Iran.

595. Ballon, Federico B. 1976. Soybean production and 
utilization in the Philippines. INTSOY Series No. 10. p. 245-
47. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production: Varieties, 
inoculant, fertilizers, water management, harvesting and 
storage. Crop protection: Weed control, diseases and pests. 
Marketing. Utilization. Extension.
 “Soybeans are an important commodity in the 
Philippines. In 1974 the country imported about 60,012 
metric tons of soybean meal from the United States and other 
countries at a cost of over US$16 million. This quantity was 
still far below the estimated requirement of 104,884 metric 
tons. The total registered production in 1975 was only 6,552 
metric tons, although the estimated need was 115,152 tons. 
Domestic production constitutes only about 5.68 percent of 
the total requirement of the country.”
 Inoculant: “The Bureau of Soils of the Department of 
Agriculture is responsible for the low-cost production and 
distribution of inoculants to the farmers.”
 “In the Philippines about 20 percent of the soybean 
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supply is used for human food and about 80 percent for 
animal feed...
 “Through the National Food and Agricultural Council 
(NFAC), a national coordinating agency, the government has 
launched a bold, grain production program known locally 
as ‘Masaganang Maisan.’ The objective of the program is to 
produce an adequate grain supply for domestic consumption 
and possibly for export.” Address: Vegetable and Legume 
Crops Section, Bureau of Plant Industry, Manila, Philippines.

596. Bernard, R.L.; Hittle, C.N. 1976. United States national 
soybean germ plasm collections. INTSOY Series No. 10. p. 
182-85. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: A full-page table (p. 183) gives the following 
information on soybean germ plasm collections worldwide: 
Country and curator, address, number of accessions, nature 
and origin of accessions. There are major collections in 
the following places: Toulouse, France (500 accessions). 
Amravati, Haharashtra (1,800), and Pantnagar, Uttar Pradesh 
(4,000), India. Bogor, Indonesia (400). Hiratsuka, Kanagawa 
prefecture (2,928), and Iwate University, Morioka (200 
Glycine species), Japan. IITA, Ibadan, Nigeria (2,000). 
Harbin, and Kirin Province, China. Pretoria, South Africa 
(600). Suweon (300 Glycine species), and Cheong Kyang, 
Seoul (1,300), Korea. Algot Holmberg and Soner AB, 
Norrkoping, Sweden (1,200). AVRDC, Tainan (9,000), and 
Taichung (2,800), Taiwan. Urbana, Illinois (4,100), and 
Stoneville, Mississippi (1,700), USA. Leningrad, USSR 
(2,500).
 There are additional collections in Australia, Bulgaria, 
Hungary, Philippines, [Southern] Rhodesia (Salisbury 
[Harare]), and Romania.
 Table 1. Divisions of USDA soybean germ plasm 
collections (Urbana, Stoneville, Total). Table 2. Maturity 
grouping of the USDA soybean germ plasm collection, 1976 
(In the northern region [maturity group 00 to IV] there are 
237 named varieties, 51 FC [Forage Crop] strains, 2,999 P.I. 
[Plant Introduction] strains, and 3,287 total. In the southern 
region [maturity group V to IX] there are 101 named 
varieties, 39 FC [Forage Crop] strains, 1,514 P.I. strains, and 
1,654 total).
 Table 3. History of soybean introductions into the 
United States. The earliest period given is 1898-1907; 
the great surge in soybean introductions was in 1929-32 
during the Dorsett-Morse expedition to East Asia; A total 
of 11,594 strains have been introduced. Table 4. Maturity 
grouping and origin of accessions through 1976 in USDA 
wild soybean (Glycine soja Sieb. and Zucc.) germ plasm 
collection (there are 361 accessions; Country of origin: Japan 
180, Korea 134. China and Taiwan 32. USSR 15). Table 5. 
Species distribution of USDA perennial Glycine collection, 
1976 (8 species [G. canescens, G. clandestina, G. falcata, 
G. latrobeana, G. tabacina, G. tomentella, G. wightii] and 

161 accessions from Australia, India, Africa, Taiwan, Japan, 
Philippines, Ethiopia).
 Note: The assignment of FC numbers began in about 
1911 and was discontinued in 1957. Address: USDA.

597. Bhumiratana, Amara. 1976. Small-scale processing of 
soybeans for food in Thailand. INTSOY Series No. 10. p. 
143-46. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Fermented soybeans. 
Soymilk. Yuba. Yoghert [Soy yogurt, inoculated with 
Lactobacillus bulgaricus and L. acidophilus and incubated 
at 37ºC for 16-20 hours]. Chinese soya bean dessert (Taow 
Huey). Tofu (white or yellow). Sufu. Soybean snack (protein 
crisp; deep-fried sufu). Tempeh. Thai dessert. Kanom ping 
kaset. Baby food. Kaset noodle. Kaset protein. Note: There is 
a fl owchart and photo of each product.
 “The Institute of Food Research and Product 
Development, Kasetsart University, initiated several 
soybean utilization pilot projects fi ve or six years ago. Using 
soybeans alone or combined with other ingredients, we have 
developed a range of products, such as baby foods, kaset 
protein, and snacks. Tests indicate that these foods are highly 
acceptable, being both palatable and nutritious. Some of 
these products are soon to be manufactured commercially 
by small-scale industries. This paper is a description of the 
soy food processing methods developed by the Institute.” 
Address: Inst. of Food Research and Product Development, 
Kasetsart Univ., Bangkok, Thailand.

598. Bromfi eld, K.R.; Yang, Charles Y. 1976. Soybean rust: 
Summary of available knowledge. INTSOY Series No. 10. p. 
161-64. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Geographical and 
seasonal appearance. Breeding for rust resistance. Additional 
rust control measures. Biology and life cycle. International 
working group.
 Geographical appearance: Soybean rust was fi rst 
recorded, observed or collected on soybeans in various 
countries as follows: 1934–Australia: First collected, but 
serious proportions were not recorded until 1970-71.
 1960s early–Since then in Taiwan it has been a serious 
economic soybean disease. 1966–First reported in Thailand.
 1970–Pantnagar, India: First observed. It was severe in 
1974 but absent in 1975.
 1970–In the Philippines, rust fi rst became especially 
serious this year, but was known before that time.
 In Indonesia, about 80% of the soybean crop is grown 
on the island of Java. “Soybean rust occurs throughout Java, 
but it is thought to be more common and more severe in 
western Java, the region of the island that has the greatest 
number of rainy days and the highest total rainfall. Soybean 
rust is considered the most serious soybean disease in 
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Indonesia. Observed yield reductions have ranged up to 
81%.”
 Rust has not yet been reported on soybeans in the United 
States, nor elsewhere in the Western Hemisphere. Address: 
1. USDA ARS, Plant Disease Research Lab., P.O. Box 1209, 
Frederick, Maryland 21701.

599. Byth, D.E. 1976. Some concepts of soybean 
improvement in the lower latitudes. INTSOY Series No. 
10. p. 18-25. R.M. Goodman, ed. Expanding the Use of 
Soybeans (College of Agric., Univ. of Illinois at Urbana-
Champaign). [6 ref]
• Summary: Contents: Introduction. General considerations 
of soybean improvement. Photoperiodic response and 
adaptation. Regional adaptation and agronomic use. Plant 
habit. Germ plasm base. Response to environments: Soils 
and soil fertility, disease and pest resistance, environmental 
adaptation. Seed quality: Chemical composition, physical 
quality. Soybean rust is mentioned as a regionally important 
disease that may affect soybean improvement in the lower 
latitudes. Address: Dep. of Agriculture, Univ. of Queensland, 
St. Lucia, Australia.

600. Delouche, J.C.; Rodda, E.D. 1976. Seed quality and 
storage of soybeans. INTSOY Series No. 10. p. 38-39. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Attributes of seed 
quality: Genetic purity, physical purity, germination (rate 
should be 85% or higher), vigor. Quality of seed entering 
storage: Field environment, harvesting and threshing. Drying 
and storage.
 “Soybean farmers in the United States recognized early 
that soybean seed was somewhat different from the seed 
of almost all other crops, such as maize, wheat, cotton, and 
sorghum, with which they were familiar. Very often soybean 
seed germinated poorly even immediately after harvest. 
Germination further decreased during storage to the extent 
that by the next growing season the seed was worthless for 
planting. Ordinary seed-saving practices used by farmers for 
self-pollinating crops that require replacement of the seed 
only every three or four years did not, and still do not, work 
well for soybeans...
 “Soybean seed harvested when the moisture content 
is above 14 percent must be dried to 13 percent or less 
to maintain viability in bulk storage... In tropical and 
subtropical areas, where the average annual temperature may 
be as high as 25ºC or less and relative humidity of 60 percent 
or less are maintained. Under these conditions soybean 
seed of reasonably good quality when placed in storage will 
remain viable for 8 or 9 months until planting. An alternative 
to air-conditioned storage is to dry the seed to about 9 
percent moisture and then package it in moisture-vapor-proof 
packages. For this purpose polyethylene bags 10 mil (0.26 

mm) thick or tightly sealed metal containers have proved 
satisfactory.” Address: 1. Seed Technology Lab., Mississippi 
Agricultural and Forestry Experiment Station, Mississippi 
State Univ.; 2. Dep. of Agricultural Engineering, Univ. of 
Illinois, Urbana.

601. Ebine, Hideo. 1976. Fermented soybean foods. INTSOY 
Series No. 10. p. 126-29. R.M. Goodman, ed. Expanding 
the Use of Soybeans (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [11 ref]
• Summary: Contents: Introduction. Miso. Shoyu. Natto. 
Conclusion. Literature cited. Discussion.
 Production of fermented soyfoods in Japan in 1974 was 
as follows: Miso 587,228 tonnes (metric tons; this miso was 
made from 191,621 tonnes of whole soybeans, 2,200 tonnes 
of defatted soybean meal, 102,104 tonnes of rice, 22,280 
tonnes of barley, 80,265 tonnes of salt).
 Shoyu 1,213,350 tonnes (made from 14,278 tonnes of 
whole soybeans, 176,138 tonnes of defatted soybean meal, 
176,319 tonnes of wheat, 209,674 tonnes of salt).
 Natto 90,000 tonnes (made from 47,000 tonnes of 
whole soybeans). “In 1960 the National Food Research 
Institute initiated a project to develop a new type of soybean 
food in order to comply with a request from UNICEF to 
supply a nutritious protein food for children. The product 
thus developed is processed in the following way: soaked 
soybeans are fi rst cooked in an autoclave at 121ºC for 30 
minutes. A starter of B. natto is then added to the hot, cooked 
soybeans and mixed well. The inoculated soybeans are 
fermented at 42ºC for 8 to 10 hours. The fermented soybeans 
are then passed through a chopper and spread over trays 
for vacuum dehydration. The dried material is made into 
a powder for use as an ingredient, mixed with wheat fl our, 
in biscuits. In animal feeding experiments this new food 
had an absorption rate of 83 percent and a biological value 
of 63 percent, a notable improvement compared with the 
absorption rate and biological value of raw soybeans.”
 “An ancient legend indicates that the technology for 
making soybean foods with the aid of microorganisms 
originated in China. These foods and the manufacturing 
process involved were introduced into Japan between 500 
and 600 A.D.” Address: Applied Microbiology Div., National 
Food Research Inst., Ministry of Agriculture and Forestry, 
Tokyo, Japan.

602. Ferrier, L.K. 1976. Simple processing of whole 
soybeans for food. INTSOY Series No. 10. p. 130-36. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [19 ref]
• Summary: Contents: Introduction. Food uses for whole 
soybeans. Category I: Drum-dried fl akes. Category II: 
Canned soybeans. Category III: Dairy product analogues 
(incl. mocha fl avored ice cream, yogurt, peanut butter 
analogue). Category IV: Spreads. Category V: Snack foods. 
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Appendix I: Prototype foods made from whole soybeans. 
Appendix II: Sauce formulations for canned soybean 
products. Discussion. For the drum-dried fl akes: Blend in a 
“Waring Blendor.” Address: Dep. of Food Science, Univ. of 
Illinois, Urbana, IL.

603. Ferrier, L.K.; Cheosakul, Ubolsri; Ebine, H.; Kopp, 
E.; Winarno, F.G. 1976. Small scale soybean processing: 
What is needed? INTSOY Series No. 10. p. 207-210. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: The Introduction by L.K. Ferrier states: “In 
recent years food scientists have become increasingly 
concerned about the nutritional status of people in the 
developing nations of the world... Participants in this 
symposium believe that the development of small-scale 
processing equipment for use in the home, village, or small 
industry is crucial.”
 The fi rst section of this discussion deals with the 
practical problems in developing a small-scale soybean food 
industry in Thailand.
 “Kopp: Dry-roasted soybeans have met with 
considerable success in Ethiopia.”
 “Winarno: In 1976 Indonesia launched an ambitious 
program called the National Campaign for Nutrition 
Improvement of the Nation, whose purpose is to combat 
protein and calorie malnutrition. Four organizations are 
involved: (a) the Nutrition Intervention Program, (b) the 
Food Technology Development Center, (c) the Nutrition 
Research and Development Center, and (d) the Nutrition 
Education and Training Program.” Address: 1. Dep. of Food 
Science & INTSOY, Univ. of Illinois, Urbana.

604. Frederick, Lloyd R. 1976. Soybean inoculation. 
INTSOY Series No. 10. p. 44-45. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [6 ref]
• Summary: “Better nodulation can be achieved in many 
situations by better inoculation... On soils low in nitrogen 
inoculated beans often yield 150 to 200 percent more 
than uninoculated beans... Inoculation is a numbers game. 
At least one million Rhizobium bacteria per seed appear 
to be desirable for fi eld application.” Address: Soil and 
Water Management Div., Offi ce of Agriculture, Technical 
Assistance Bureau, Agency for International Development 
(USAID), Dep. of State, Washington, DC.

605. Goodman, Robert M. ed. 1976. Expanding the use of 
soybeans. INTSOY Series No. 10. xv + 261 p. Proceedings 
of a Conference for Asia and Oceania. Held Feb. 1976 in 
Chiang Mai, Thailand (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [100+ ref]
• Summary: Contents: Introduction. Opening addresses. 
General sessions: Production, protection, utilization and 

economics.
 Symposia: Soybean rust. Biology and control of major 
insect pests of Asian soybeans. Breeding tropical soybeans. 
Small scale soybean processing: What is needed? Extension 
research to the village farmer.
 Country reports: Current status of soybean production 
and research in–Australia, Bangladesh, India, Indonesia, 
Iran, Japan, Korea, Malaysia, Philippines, Kingdom of Saudi 
Arabia, Sri Lanka, Thailand.
 Closing address, by R.W. Howell. List of contributed 
papers. Abbreviations and units of measure.
 Note: Many papers presented at this conference are cited 
separately. Address: Dep. of Plant Pathology and INTSOY, 
Univ. of Illinois, Urbana, IL.

606. Herath, E. 1976. Cultivation and uses of soybeans in Sri 
Lanka. INTSOY Series No. 10. p. 250-52. R.M. Goodman, 
ed. Expanding the Use of Soybeans (College of Agric., Univ. 
of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Cropping patterns. 
Cultivation practices. Harvesting and storage. Varietal 
improvement. Fertilizer and plant nutrition studies. 
Microbiological investigations. Crop physiology studies. 
Seed storage, quality, viability, and seedling vigor. Utilisation 
research: Soybean milk and milk products, soy fl our, soybean 
dhal, cooking time and storage, additional research planned. 
Extension.
 “Plantation agriculture, with crops of tea, rubber, 
coconut, cocoa, and spices, forms the basis of Sri Lanka’s 
economy. However, these crops, which are grown in the 
central highlands and in parts of the intermediate zones, 
comprise only a minor part of the total acreage of 16.2 
million acres situated for the most part in the relatively 
underdeveloped dry zone...
 “Soybean is a relatively new crop, having been 
introduced to farmers only in 1972. At present the acreage 
under soybeans is negligible and is confi ned primarily to 
a few large, privately-owned farms and to many small, 
scattered plots in the dry and intermediate zones. Production 
areas should total nearly 8,000 acres for 1976.”
 The Yala season (dry) is April to September. The Maha 
season (rainy / rain-fed) is October to February.
 “The most signifi cant contribution to soybean cultivation 
recently has been the introduction of commercial inoculants. 
Until this breakthrough, soybean yields and performance 
were erratic... With these inoculants all soybean varieties 
performed signifi cantly better, giving consistently high yields 
of up to 3,540 pounds per acre in research plots.”
 “In the 1973 coordinated varietal trials, yields of 3,000 
to 4,000 kg per hectare were recorded from the Asian variety 
Pb-1 and from the American varieties Hardee, Lee, Bragg, 
and Improved Pelican.” Address: Dep. of Agriculture, 
Central Agricultural Research Inst., Peradeniya, Sri Lanka.
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607. Howell, R.W. 1976. Solutions to soybean production 
problems through international cooperation. INTSOY Series 
No. 10. p. 257-59. R.M. Goodman, ed. Expanding the Use 
of Soybeans (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “This has been a truly international conference. 
Twenty-one countries, 16 of them in Asia or Oceania, are 
represented... Over 230 people have attended, and there have 
been more than 80 presentations...
 “The challenge of extension, which was the climax of 
the conference, is where the real rewards come... Dr. Yookti’s 
observation is especially apt: ‘Research without extension is 
meaningless; extension with research is empty.’... Extension 
workers are the bridge between the researcher in his ivory 
tower and the clientele for whom we are all working. That 
bridge carries two-way traffi c. Extension workers are more 
than mere conveyors of wisdom from the researchers to the 
farmers or small processors and homemakers. Extension 
workers can provide research workers with information 
about problems in the real world.” Address: Dep. of 
Agronomy, Univ. of Illinois, Urbana, IL.

608. INTSOY Series. 1976. Conference delegates. No. 10. p. 
xii-xv. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: The following number of participants came 
from the following countries: Australia (3). Bangladesh (4). 
Hong Kong (1). India (4). Indonesia (20). Iran (6). Iraq (1). 
Japan (6). Malaysia (12). Pakistan (1). Philippines (9). Puerto 
Rico (4). Saudi Arabia (3). Singapore (2). South Korea (3). 
Sri Lanka (5). Switzerland (1). Taiwan (8). Thailand (120). 
United Kingdom (2). USA (17).
 Ten patrons of the conference are also listed.

609. Kellogg, Earl D.; Williams, Sheldon W. 1976. Viable 
alternatives for processing soybeans in a variety of situations. 
INTSOY Series No. 10. p. 148-153. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [9 ref]
• Summary: Contents: Introduction. Viable alternatives 
for processing soybeans: Home and village processing 
alternatives (incl. small-scale extrusion cookers that cost 
$45,000), larger scale processing alternatives. Economic 
effi ciency and choice of technique. Conclusion. Discussion. 
Address: 1. Multiple Cropping Project, Faculty of 
Agriculture, Chiang Mai Univ., Chiang Mai, Thailand; 2. 
Dep. of Agricultural Economics, Univ. of Illinois, Urbana, 
IL.

610. Kobayashi, Takashi. 1976. Pod borers and the seed 
pest complex in Asian soybeans. INTSOY Series No. 10. p. 
171-73. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[7 ref]

• Summary: “The major pod borers found in Japan include 
the soybean pod borer, Etiella zinckenella (Treitschke); the 
Azuki pod worm, Matsumuraeses phaseoli Matsumura; 
and M. falcana (Walsingham).” Also discusses: Factors 
that infl uence damage by seed pests: Regional variation 
in damage by seed pests, prediction of damage caused by 
insects, control of seed pests by insecticides, cultural control 
of insect pests of seed. Address: Tohoku National Agric. Exp. 
Station, 4 Akahira, Shimokuriyagawa, Morioka, 020-01, 
Japan.

611. Kogan, Marcos. 1976. Soybean disease and insect 
pest management. INTSOY Series No. 10. p. 114-21. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [51 ref]
• Summary: Contents: Introduction. Main features of 
current soybean pest management systems: Correlation 
between crop and pest phenologies, establishment of 
economic damage thresholds, improvement of sampling 
procedures, understanding behavioral and ecological 
characteristics of pests and their natural enemies, use 
of selective pesticides, use of cultural control practices, 
use of varieties with multiple pest resistance, avoidance 
of confl icting actions in pest control, use of dynamic 
simulation models. Main soybean insect pests in the Orient 
and Australia. A hypothetical pest management problem. 
Phases of an integrated pest management program: Phase I 
(transplantation of existing technology), Phase II (Expansion 
of local data base), Phase III (Integration). Conclusion. 
Acknowledgment. Address: Section of Economic 
Entomology, Illinois Natural History Survey and IL Agric. 
Exp. Station, Univ. of IL, Urbana, IL.

612. Kopp, Erwin. 1976. A production unit for low-cost 
weaning food in Ethiopia. INTSOY Series No. 10. p. 147. 
R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The Ethiopian Nutrition Institute was 
established in 1962 as a cooperative venture between the 
Ethiopian Government and the Swedish International 
Development Authority (SIDA). In addition to sponsoring 
activities related to health, nutrition, education, and 
communication, the Institute established a Food Production 
Department at the end of 1965...
 “After an initial period of product development and test 
marketing, a weaning food was introduced commercially in 
autumn 1968. This product is called Faffa, an Amharic word 
meaning ‘Grow strong and healthy.’ Faffa consists of various 
combinations of cereals, legumes, including soybeans and 
dried peas, nonfat milk, sugar, salt, iodine, iron, calcium, 
phosphorus, and 10 vitamins...
 “A pilot plant produced 842 metric tons of Faffa in 1974, 
about 55 percent of which was purchased by UNICEF for 
famine relief. The remainder was sold locally as a baby food. 
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However, contrary to our original intention of stimulating 
the growth of domestic industries, we found it necessary to 
import considerable quantities of soy fl our and milk powder.
 “In this context it should be mentioned that a seminar, 
sponsored by FAO and UNICEF, was held in February 1971 
in Kampala, Uganda, to discuss the production, utilisation, 
and marketing of soybeans. During this seminar it became 
increasingly evident to Ethiopian participants that concerted 
efforts should be made to grow and process soybeans in 
Ethiopia.
 “As an outgrowth of the seminar in Kampala the 
Ethiopian Nutrition Institute in cooperation with the 
Agricultural Research Institute and CADU (a Swedish 
agricultural aid project) initiated a small-scale program 
designed to test 200 soybean varieties at several locations 
throughout the country.” Address: Bruggmattweg 44, 4242 
Laufen, Switzerland.

613. Lee, Hong Suk; Park, K.Y.; Chung, B.J.; Park, J.S.; 
Yohe, J.M. 1976. The status of soybean production and 
research in Korea. INTSOY Series No. 10. p. 239-42. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major problems 
related to increased soybean production: Weather, varietal 
improvement, planting time, soil fertility and pH, cultural 
practices (cropping systems, planting patterns, seed treatment 
and inoculation), soybean pathology and entomology. 
Present and future research problems.
 “Good quality soybeans with large grain size have been 
cultivated for thousands of years in the middle and northern 
part of the east coast of Korea. Because soybeans have been 
grown primarily for subsistence, they have not been regarded 
as a cash crop by Korean farmers... Soybean cultivation in 
1974 and 286,188.4 hectares, thus making soybeans the third 
major crop of Korea in hectarage...
 “Soybean production has gradually increased from 
231,994 metric tons in 1970 up to 318,576 metric tons in 
1974. Although total soybean production has increased, it has 
not kept up with demand as indicated by the fact that imports 
have increased from 36,291 metric tons in 1970 up to 66,370 
metric tons in 1974...
 “Home consumption is the major area for soybean 
use, about 122,000 metric tons being consumed in 1974. 
Soybeans are prepared by mix-boiling with rice or 
vegetables, or are eaten in the form of curd, sprouts, sauce, 
paste, milk, and fl our. The government uses soybeans 
primarily for military needs. Soybean oil is used for 
industrial purposes.” Address: 1. College of Agriculture, 
Seoul National Univ.; 2. Corps Exp. Station, Offi ce of Rural 
Development; 3-4. Inst. of Agricultural Science, Offi ce of 
Rural Development; 5. Crop Improvement Research Center, 
Offi ce of Rural Development. All: Suweon, Korea.

614. Moody, Keith. 1976. Weed control in Asian soybeans. 
INTSOY Series No. 10. p. 69-73. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [21 ref]
• Summary: Contents: Introduction. Weed control methods: 
Chemical, biological, crop competition (variety, planting 
density), land preparation, manual and mechanical weeding, 
mulching. Conclusions. Discussion. Address: International 
Rice Research Inst., Los Baños, Laguna, Philippines.

615. Na Lampang, Arwooth. 1976. Interrelationship between 
soybean varieties and indigenous Rhizobium strains in 
northeast Thailand. INTSOY Series No. 10. p. 198-99. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “On the basis of climatic and soil 
characteristics, soybean growing areas in Thailand can be 
geographically divided into three major regions, namely, the 
North, the Central Plain, and the Northeast. At present, the 
fi rst two regions are suitable for soybean production, and 
relatively high yields (about 2,000 to 2,500 kg per hectare) 
can be obtained with proper management using the standard 
varieties, SJ 1 and SJ 2. Furthermore, in the North and in the 
Central Plain nodulation, with or without inoculation, has 
been observed in every location. In contrast, soybean yields 
from the Northeast region are low and lack of nodulation is 
common.
 “Since the Northeast encompasses about one-third of 
the nation’s arable land, the solution of problems currently 
limiting soybean production is essential before production 
can be increased. To this end, investigations in the Northeast 
are being intensifi ed. From a climatic standpoint the 
Northeast is considered suitable for soybeans, but poor 
soils generally limit yields. As in other tropical countries, 
high rainfall and sandstone parental materials may be 
primarily responsible for heavy leaching and weathering. 
Laboratory analyses have shown that most of the soils are 
acidic (pH values from 4.5 to 5.5) and low in important plant 
nutrients, thus making them unsuitable for production of 
both Rhizobium and soybeans. At the present time, liming 
and application of fertilizers are considered uneconomical 
because of the high cost of materials and transportation.
 “A major factor limiting growth of soybeans in the 
Northeast has been the lack of nodulation, which prevents 
plants from attaining their normal growth and invariably 
results in poor yields (about 300 to 500 kg per hectare). 
Attempts to induce nodulation by application of inoculum 
rarely succeed. Moreover, large-scale inoculation is 
considered impractical at this time because inoculum is 
unavailable; consequently, farmers have yet to learn how to 
apply it.
 “In soybean seed multiplication fi elds of SJ 1 and SJ 2 
in the Northeast, poor plant growth is common. However, a 
few normal plants occasionally appear in these fi elds. Close 
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examination has shown that these healthy and vigorous 
plants possess nodules and have good seed-setting ability. 
This in turn suggests the possibility of specifi c interrelations 
between host genotypes and Rhizobium races.
 “To confi rm this hypothesis, a set of differential soybean 
varieties, including the native strains SB 60 and Pakchong, 
the recommended varieties SJ 1 and SJ 2, and the introduced 
variety Lincoln, were planted without inoculation in several 
Northeast experiment stations where records indicated 
soybeans had never been previously grown. The results 
(Table 1) indicate that only the native varieties SB 60 and 
Pakchong formed nodules. This led us to conclude that 
indigenous strains of Rhizobium existed naturally in the 
soil and that nodules were produced only in the presence of 
compatible host genotypes.
 Table 1, “Evaluation of Five Uninoculated Soybean 
Varieties at the Roi-ed [Roi Et?] Experiment Station, 
Northeast Region, 1972,” has 6 columns: Soybean variety, 
plant height (cm), dry weight (gm/plant), number of pods, 
seed weight (gm/plant), and nodule score (Scored on 0 to 5 
basis, 5 indicating heavy nodulation). The varieties are: SJ 1, 
SJ 2, S 1160, Pakchong, Lincoln.
 “On the basis of these plant yields and at a 
recommended population of 200,000 plants/ha, SJ 2 is 
expected to yield 500 kg/ha, while SB 60 and Pakchong are 
expected to produce up to 2,500 kg/ha.
 “Another study was conducted concurrently by placing 
one seed of SB 60 along with one seed of SJ 2 in the same 
hill in soils that had never grown soybeans. Only SB 60 
plants formed nodules; no nodules were observed on SJ 2 
plants. These results suggest the existence of genotype x 
race interactions of soybeans with Rhizobium and raise the 
question of whether the lines that do not form nodules are 
incompatible with all Rhizobium strains or are incompatible 
only with those strains present in the study.
 “Because native varieties are generally inferior in yield 
and seed quality and unfi t for existing cropping patterns, 
a breeding program has been initiated. One objective of 
this program is to transfer the nodulating ability of native 
varieties to standard varieties. Crosses between SB 60 and 
SJ 2 were made and progenies subsequently grown in virgin 
soils devoid of Rhizobium japonicum. Unfortunately, a clear-
cut pattern of segregation could not be distinguished because 
of the diffi culty in identifying plant genotypes under fi eld 
conditions. Only those plants that showed normal growth 
were saved and checked for nodulation at harvest time. 
There was a reasonably good correlation between normal 
growth and nodulation. Selection had been advanced to 
the F6 generation, when an early outbreak of rust seriously 
damaged the entire set of materials. Neither parent is 
resistant to rust. However, from the information obtained we 
are reasonably confi dent that superior lines able to utilize 
naturally occurring Rhizobium strains can be developed 
by proper selection following hybridization. We hope that 

soybean varieties adapted to the acidic and low fertility soils 
of the Northeast will be available in the future.”

616. Rahman, Lutfur; Hoque, M.Z.; Hobbs, P.R. 1976. 
Soybean research in Bangladesh. INTSOY Series No. 10. p. 
222-25. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[10 ref]
• Summary: Contents: Introduction. Potential of soybeans in 
Bangladesh: Soybeans in potential cropping patterns, present 
status. Experiments and results: Varietal performance, row-
spacing trials, effects of inoculum, stubble planting, pest and 
disease problems. Future soybean research in Bangladesh.
 “The fi rst comprehensive yield trial for nine soybean 
varieties in Bangladesh was initiated by the Mennonite 
Central Committee. Averaged over six locations, the data 
relating to different characters indicates a fairly good 
performance for varieties such as Adelphia, Hark, Rampage, 
Bragg, and Improved Pelican, regardless of location. 
This was dry-land farming during the post-winter season 
with supplemental irrigation. The results indicate better 
adaptability of the crop to different regions.
 “Using 21 varieties, the second experiment, also 
initiated by MCC and conducted by various organizations 
from January to May 1974 suggests that some varieties can 
produce yields as high as 3,135.6 pounds per acre.” The two 
cropping seasons are Kharif (April to Sept.; the rainy season) 
and Rabi (Oct. to March).
 Note: This document contains the earliest clear date seen 
for the cultivation of soybeans in Bangladesh (1973) after it 
became an independent nation. The source of these soybeans 
was probably the USA. Address: 1. Bangladesh Coordinated 
Research Project, Bangladesh Agricultural Research Council; 
2. Bangladesh Rice Research Inst.; 3. International Rice 
Research Inst. All: Dacca, Bangladesh.

617. Rathod, K.L. 1976. Developing soybean markets in 
India: Economic aspects. INTSOY Series No. 10. p. 154-
57. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[3 ref]
• Summary: Contents: Introduction. Potential supply and 
demand for soybeans: Supply, demand and market outlets. 
Constraints on attaining potential market: Quality and high 
price of seed, competitiveness of soybeans, investment and 
risks in processing, coordinating production and marketing. 
Market outlets for soy protein foods: Soy fl our, soy beverage, 
textured soy products. Approaches to be considered.
 “Soy fl our, both full fat and defatted, is being used in 
bakery products, such as bread and biscuits. Bread produced 
by the various units of Modern Bakeries is now enriched 
with defatted soy fl our, as well as with vitamins and 
minerals. Modern Bakeries is also producing a special bread, 
containing as much as 12 percent defatted soy fl our, for the 
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nutrition programme of the Social Welfare Department. 
During the period from April to December 1975 190 tons 
of Balamul, a soy-reinforced weaning food, were produced. 
During 1973-74 approximately 60 tons of soy fl our were 
used in Balamul and during 1974-75 150 tons. In the 
Government’s Balahar programme 250 tons of soy fl our were 
used in 1974-75 and 1,500 tons in 1975-76.
 “A pilot plant processing soymilk at Pantnagar 
has demonstrated the uses and the potential for such an 
enterprise in India. At Pantnagar and in the surrounding areas 
the sale of soymilk beverage indicates favourable consumer 
response...
 “The Soya Products Research Association markets 
on a commercial scale three soy-based products, viz., TSP 
(textured soy protein), Protesnac, and Protein-plus. Among 
these products, TSP preparations constitute the major sales 
items and have been growing in popularity since they were 
fi rst introduced. Consumers have responded favourably to 
TSP chunks and granules but not to TSP powder. The sale 
of Protesnac, a ready to eat snack made from defatted soy 
fl our and rice, increased from 4 tons in 1972-73 to 19 tons 
in 1974-75. Protein-plus, a weaning food, has yet to be 
established on the market. In general, consumer response 
to textured soy products has been good, with a total of 172 
tons of such products sold in 1974-75.” Address: Dep. of 
Agricultural Economics, G.B. Pant Univ. of Agriculture and 
Technology, Pantnagar, India.

618. Rejesus, Romeo S. 1976. Insect pest diversity and 
succession in Asian soybeans. INTSOY Series No. 10. p. 97-
103. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[18 ref]
• Summary: Lists a large number of insect pests. Contents: 
Introduction. Pest diversity: Insects and other arthropods in 
Philippine soybeans, insect diversity in other Asian countries. 
Pest succession: Wet season, dry season. Developmental 
approach. Appendix I is a partial list of soybean insect pests 
in the following Asian countries: Indonesia, India, Solomon 
Islands (Stapley 1972; 2 species), Micronesia (Gressitt 1954, 
14 species on soybeans), and Thailand (Napompeth 1975, 13 
species).
 Note: Gressitt (1954) did NOT mention soybeans in 
Micronesia. Address: Dep. of Entomology, College of 
Agriculture, Univ. of the Philippines at Los Baños, College, 
Laguna, Philippines.

619. Riley, James J. 1976. The role of AVRDC in soybean 
crop improvement. INTSOY Series No. 10. p. 5-6. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Smallest of the international agricultural 
research centers and located near Shanhua in southern 
Taiwan, AVRDC has devoted its limited resources to the 

improvement of six crops (soybean, mung bean, tomato, 
sweet potato, Chinese cabbage, and white potato) during the 
past three years.
 “Soybean is a major world crop; however, varieties 
suitable for the lowland tropics have not yet been developed. 
Given varieties better adapted to tropical conditions, soybean 
should become a high protein crop for local use and an 
important export crop for the developing countries of the 
tropics as well. A large soybean germ plasm collection (over 
9,000 entries) has been assembled and is being screened to 
identify sources of tolerance to tropical conditions, diseases, 
and insects.” Address: Assoc. Director, AVRDC, Shanhua, 
Tainan, Taiwan.

620. Russell, J.S.; Lawn, R.J. 1976. Current status of 
soybeans in Australia. INTSOY Series No. 10. p. 219-
21. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[16 ref]
• Summary: Contents: Introduction. Varieties. Agronomy. 
Diseases. Insects and weeds. Research.
 “Although soybeans were grown in Australia over 50 
years ago, it is only in the last 5 years that the crop has 
become signifi cant. In the past, only small areas were sown 
to soybeans because suitable varieties were not available 
and because there was no awareness of the importance 
of photoperiodic response with respect to adaptation and 
agronomic and cultural practices. Climate has also restricted 
expansion of soybean production, and undoubtedly will 
continue to be a problem, because only small areas of 
Australia have adequate summer rainfall.”
 A table shows: In 1968-69 only 1,739 tonnes were 
produced on 2,090 ha (mean yield: 832 kg/ha). Major 
expansion began in 1970-71. In 1974-75 some 68,750 tonnes 
were produced on 50,500 ha (mean yield: 1,361 kg/ha). 
Most of the current production is in Queensland, with the 
remainder principally in New South Wales. A considerable 
proportion of the areas sold, especially in New South Wales, 
is irrigated. Production occurs largely between 26º and 33º 
south latitude and much of the future expansion should occur 
in this region. Address: CSIRO (Commonwealth Scientifi c 
and Industrial Research Organization), Div. of Tropical 
Agronomy, Brisbane, Queensland, Australia.

621. Sanbuichi, Takashi; Watanabe, Iwao. 1976. Soybean 
production in Japan. INTSOY Series No. 10. p. 237-38. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Each year Japan produces approximately 
120,000 metric tons of soybeans on 90,000 hectares. About 
30 percent of this yield is raised on the northern island of 
Hokkaido, where large-scale farming is practiced. Especially 
in the northeastern part of Hokkaido, soybeans are a very 
important crop... Throughout the country the average 
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soybean yield is about 1.4 metric tons per hectare, but during 
the past four years production in the Tokachi District of 
Hokkaido has risen to between 1.8 and 2.0 metric tons per 
hectare...
 “In Japan soybeans are used principally as a source 
of edible oil and protein foods, such as miso (bean paste), 
shoyu (soy sauce), tofu (soybean curd), and natto (fermented 
soybeans). The soybeans produced in Japan usually have 
large seeds, a high protein content, and are of a quality 
suitable for producing high quality soy products...
 “In general, early varieties are cultivated in the high 
latitudes and late varieties in the low latitudes, but on the 
southern island of Kyushu early varieties are occasionally 
used. Known as summer soybeans, they are sown in the 
spring and harvested in the summer. Late varieties, which are 
called autumn soybeans, are sown in summer and harvested 
in the autumn...
 “Results show that large-seeded varieties produce high 
yields. Soybeans grown in the northern parts of Japan usually 
have larger seeds than those raised in southern areas. It is 
believed that the marked difference between day and night 
temperatures and the favorable soil moisture content during 
the early stages of plant growth account for the large size 
of soybean seeds grown in the north. The author observed a 
serious decrease in seed size when Japanese varieties were 
introduced into Thailand...
 “Soybeans are raised in several types of areas in Japan. 
Traditionally they have been planted beside the footpaths in 
paddy rice fi elds. Intercropping with wheat is another old 
cultural practice, although both practices are seldom used 
today. Because of the over-production of rice in Japan, the 
government has recently recommended that soybeans be 
cultivated in rice fi elds.” Address: 1. Tokachi Agric. Exp. 
Station, Memuro, Kasai-gun, Hokkaido; 2. National Inst. of 
Agricultural Science, Nishigahara, Kita-Ku, Tokyo. Both: 
Japan.

622. Sarikapbuti, Yookti; Lumpaopong, B.; Riley, J.J.; 
Kung, P.; Golden, W.G.; et al. 1976. Extension of research 
to the village farmer. Extension workers in agricultural 
development. INTSOY Series No. 10. p. 211-16. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: The initial presentation addresses the following 
questions: “What can be done to make the importance of 
extension work more visible to the public and to students? 
What can be done to improve the relationship between 
extension workers and research personnel?” There are then 
contributions by panel members and the audience who 
discuss extension and training in Thailand, the Philippines 
(IRRI), Sri Lanka, China, and Malaysia. Address: 1. 
Agricultural Extension Dep., Ministry of Agriculture and 
Cooperatives, Bangkok, Thailand.

623. Saxena, M.C. 1976. Soybeans in India. INTSOY Series 
No. 10. p. 226-31. R.M. Goodman, ed. Expanding the Use 
of Soybeans (College of Agric., Univ. of Illinois at Urbana-
Champaign). [31 ref]
• Summary: Contents: Introduction. Cropping patterns. 
Varietal improvement. Production agronomy. Plant 
protection. Seed production and storage. Utilisation. 
Marketing. Extension.
 “Prior to 1965 several attempts to introduce high 
yielding, commercial varieties from the United States and 
other countries failed. Some advances in this connection 
were made during 1965 and 1966 through the cooperative 
programme of the University of Illinois at Urbana, USAID, 
the University of Agriculture and Technology at Pantnagar, 
and the University of Agriculture at Jabalpur. Initial efforts in 
this programme failed to improve yields because of improper 
varietal selection and crop management. In 1966, however, 
more systematic efforts were made to establish the feasibility 
of direct introduction of soybean varieties developed in the 
United States and to realise their full yield potential under 
Indian conditions.
 “Encouraged by the success of soybean production at 
Pantnagar and Jabalpur, the Indian Council of Agricultural 
Research, New Delhi, started an interinstitutional 
Coordinated Soybean Research Project in 1967 with the 
Indian Agricultural Research Institute, New Delhi, as the 
main centre. Pantnagar and Jabalpur were established as 
special centres, and another six subcentres were designated 
at locations throughout the country. Since 1975 the All 
India Coordinated Soybean Research Project has expanded 
considerably. As a result of research and development 
efforts, soybean cultivation has increased consistently, 
thus permitting optimistic production targets to be set. It is 
projected that by 1978-79 430,000 hectares will be planted to 
soybeans, an increase of 363,400 hectares over the 1974-75 
soybean hectarage. Most of the developed area is in Madhya 
Pradesh and Uttar Pradesh. Other states encouraging soybean 
cultivation are Karnataka, Maharashtra, Gujarat, Bihar, and 
Haryana...
 “Germ plasm is being maintained at Pantnagar, Jabalpur, 
Poona, Amravati, Bangalore, Delhi, and Ludhiana. A total 
of 4,198 germ plasm lines and fi ve wild soybean species 
are being maintained at Pantnagar, and about 2,000 lines 
at Amravati.” Address: All India Coordinated Soybean 
Research Project, G.B. Pant Univ. of Agriculture and 
Technology, Pantnagar, India.

624. Shanmugasundaram, S. 1976. Important considerations 
for the development of a soybean classifi cation system 
for the tropics. INTSOY Series No. 10. p. 191-95. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Soybean classifi cation 
systems. Inapplicability of existing classifi cation systems in 
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the tropics. Factors to be included in a tropical classifi cation 
system. Proposed tropical soybean classifi cation system.
 “Because of their photoperiod sensitivity, varieties from 
the temperate zone fl ower too soon and mature too early 
when grown in the tropics and subtropics. Thus, a variety’s 
range of adaptation is limited (Cartter and Hartwig, 1963). 
However, experimental results show that varietal differences 
in response to photoperiod do exist in soybeans...
 The “AVRDC soybean germ plasm collection is being 
screened to identify photoperiod insensitive genotypes, 
which are necessary if duration-fi xed varieties with wide 
adaptability are to be developed.
 “Soybean Classifi cation Systems:... The fi rst 
classifi cation based on maturity was developed by Piper 
and Morse (1923 [p. 159]), who classifi ed the germ plasm 
into seven groups: very early, 81 to 90 days; early, 91 to 
100 days; medium early, 101 to 110 days; medium, 111 to 
120 days; medium late, 121 to 130 days; late, 131 to 150 
days; and very late, more than 150 days.” Address: AVRDC, 
Taiwan.

625. Shanmugasundaram, S. 1976. Soybean cropping 
systems in the tropics. INTSOY Series No. 10. p. 63-64. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [10 ref]
• Summary: Contents: Introduction. Soybean-rice: No-
tillage, rice stubble culture, intercropping of rice and 
soybeans. Soybeans and other cereal crops. Soybean-
plantation crops. Soybean-sugar cane. Address: AVRDC, 
Shanhua, Taiwan.

626. Singh, B.B. 1976. Breeding soybean varieties for the 
tropics. INTSOY Series No. 10. p. 11-17. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Breeding for disease 
resistance. Breeding for insect resistance. Breeding for better 
seed quality and germination. Breeding for better nodulation. 
Development of soybean varieties for short-day conditions. 
Breeding methods and selection criteria. Consideration of 
plant type. Population improvement. Discussion. Address: 
Dep. of Plant Breeding, G.B. Pant Univ. of Agriculture & 
Technology, Pantnagar, Dist. Nainital, UP, India.

627. Somaatmadja, Sadikin; Guhardja, Edi. 1976. Current 
status of soybean research and utilization in Indonesia. 
INTSOY Series No. 10. p. 232-35. R.M. Goodman, ed. 
Expanding the Use of Soybeans (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [1 ref]
• Summary: Contents: Introduction. Production: 
Hectarage and yield. Production techniques: Systems of 
cultivation, inoculation, harvesting and processing for 
storage, storage. Factors affecting soybean production in 
Indonesia: Seed viability and seed supply, pests, diseases, 

cultural practices, varieties. Consumption and utilization. 
Marketing. Extension: Training, method used to increase 
soybean production (expansion of hectarage, intensifi cation, 
varieties).
 “At present soybeans occupy fi fth place among the other 
food crops, after rice, cassava, maize, and sweet potatoes. 
Research on soybeans is conducted at the Central Research 
Institute for Agriculture (CRIA) at Bogor and its substations, 
including Sukamandi and Ujung Padang; at several 
universities, such as the Institut Pertanian Bogor, Universitas 
Gadjah Mada, Jogyakarta, and Brawijaya Malang; and at 
other research institutes, including Badan Tenaga Atom 
Nasional, Jakarta, and Lembaga Biologi Nasional, Bogor.
 “From 1970 to 1973 the annual harvested hectarage of 
soybeans averaged 703,878 hectares with a production of 
517,199 metric tons and an average yield of 7.34 quintals 
[1 quintal = 100 kg] per hectare. Approximately 80 to 85 
percent of the total soybean hectarage in Indonesia is in Java-
Madura...
 “Per capita consumption of soybeans in Indonesia 
refl ects the distribution of the crop. In Java the per capita 
consumption each year is about 5.04 kg; in Sumatra, 
Kalimantan, Sulawesi, and Maluku/Irian Jaya between 0.10 
and 1.04 kg; and in Bali about 3.43 kg.
 “Soybeans are not consumed directly, but are processed 
into a large number of products. Tempeh (fermented 
soybeans), tahu (soybean curd), tauge (soybean sprouts), 
kecap (soy sauce), tauco (fermented mixture [Indonesian 
miso]), and oncom (made from residues of soymilk and tahu) 
are consumed as side dishes with rice. Roasted beans, tahu 
chips, and boiled seeds are eaten as snacks, and boiled young 
pods are prepared as a green vegetable. Soymilk is consumed 
as a beverage.” Address: 1. Sukamandi Research Station, 
Central Research Inst. for Agriculture, Sukamandi; 2. Bogor 
Agricultural Univ., Bogor. Both: Indonesia.

628. Summerfi eld, R.J.; Minchin, F.R. 1976. An integrated 
strategy for daylength and temperature-sensitive screening 
of potentially tropic-adapted soyabeans. INTSOY Series No. 
10. p. 186-91. R.M. Goodman, ed. Expanding the Use of 
Soybeans (College of Agric., Univ. of Illinois at Urbana-
Champaign). [31 ref]
• Summary: Contents: Introduction. Predictive schemes and 
screening techniques. Experimental background. Integrated 
screening strategy. Discussion. Acknowledgments.
 “It has long been recognized that appropriate adaptation 
to daylength is important in soyabeans. Indeed, scores of 
scientists... have written about the effects of photoperiod on 
fl oral induction... As Howell noted in 1960, ‘There appears 
to be no case in which a soybean variety is indifferent in 
its response to day length.’ Howell again made a similar 
observation in 1963 and Weber in 1968. More recently, day 
neutrality with respect to the onset of fl owering, especially 
for varieties from early maturity groups, has been reported 
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by Criswell and Hume (1972) and Polson (1972), among 
others.
 “Unfortunately, research related to the effects of 
temperature on fl owering has been markedly neglected 
despite early observations by Steinberg and Garner (1936) 
and Parker and Borthwick (1943) that cool temperatures, 
particularly at night, can reduce the response of soybeans 
to inductive photoperiods. Too often neither day nor night 
temperatures have been precisely controlled (Polson, 1972) if 
at all (Byth, 1968).”
 The paper then discusses a new integrated approach 
in which both daylength and temperature are carefully 
controlled. Address: Reading Univ., Shinfi eld, England.

629. Tongdee, Amnuay. 1976. Soybean production in 
Thailand. INTSOY Series No. 10. p. 253-54. R.M. Goodman, 
ed. Expanding the Use of Soybeans (College of Agric., Univ. 
of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production and 
production areas. Cultivation. Varieties, fertilizers, and 
inoculation. Disease and insect pests. Utilization.
 “Soybeans, one of Thailand’s most important crops, 
have been grown here traditionally, although there is no 
evidence of when they were fi rst introduced. After having 
been brought to this country, probably by migrating Chinese, 
soybeans became part of the Thai diet. They are processed 
into a variety of foods, including tou-hu tou-cheaw, and soy 
sauce. Freshly cooked pods [green vegetable soybeans], 
called tou-rae, are prepared for immediate consumption.” 
Address: Mae-Jo Agric. Exp. Station, Chiang Mai, Thailand.

630. Vajragupta, Chalermsri. 1976. Small-scale equipment 
for oil extraction. INTSOY Series No. 10. p. 122-25. R.M. 
Goodman, ed. Expanding the Use of Soybeans (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Pretreatment process: 
Raw materials, cooker, fl ake roller, expeller. Solvent 
extraction process. Refi ning process: Degumming and 
neutralization, water washing treatment, bleaching treatment, 
deodorizing treatment.
 “An oil-seed laboratory, including an oil-seed pilot 
plant, was established in 1972 as a part of the Thai-Japanese 
Soybean Project.” Address: Agricultural Chemistry Div., 
Dep. of Agriculture, Bangken, Bangkok, Thailand.

631. Whigham, D.K. 1976. Variety performance in the 
tropics and subtropics. INTSOY Series No. 10. p. 34-
37. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[3 ref]
• Summary: Contents: Introduction. ISVEX procedures. 
Experiment sites and soybean cultivars. Results and 
discussion: Grain yield, seed weight (weight in grams of 100 
seeds; the highest was 18.3 gm/10 seeds), days to fl ower, 

days to maturity, plant height, pods per plant. Summary. 
Discussion.
 “The University of Illinois began testing soybeans in 
the subtropics about ten years ago. India was the fi rst of 
ten countries with which the University cooperated before 
the establishment of the International Soybean Program 
(INTSOY) in 1973. The International Soybean Variety 
Evaluation Experiment (ISVEX) was initiated in 1973 as 
a part of INTSOY, supported by the United States Agency 
for International Development. ISVEX is the fi rst stage 
of a breeding program to identify adapted germ plasm 
and desirable plant characteristics for improving soybean 
production and utilization in the tropics and subtropics.” 
Address: Dep. of Agronomy and INTSOY, Univ. of Illinois, 
Urbana, IL.

632. William, R.D.; Chiang, M.Y. 1976. Use of herbicides 
for weed control in tropical soybean production. INTSOY 
Series No. 10. p. 74-81. R.M. Goodman, ed. Expanding 
the Use of Soybeans (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [92 ref]
• Summary: Contents: Introduction. Rational use of 
herbicides. Herbicides for tropical soybean systems: 
Selection criteria, herbicides for Asian soybean production, 
weed control in rice stubble soybean culture. Future outlook 
and summary. Discussion. Address: AVRDC, Shanhua, 
Tainan, Taiwan.

633. Winarno, F.G.; Karyadi, Darwin. 1976. Nutrition and 
processing of soybeans. INTSOY Series No. 10. p. 137-
42. R.M. Goodman, ed. Expanding the Use of Soybeans 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[21 ref]
• Summary: Contents: Introduction. Nutritional status. 
Soybeans as source of good-quality protein: Chemical 
composition, nutritive value, other components. Storage 
of soybeans. Processing and its effects on nutritive value: 
Effects of heating on nutritive value, effects of heating on 
fl avor, soybean varieties and processing methods. High 
protein food mixtures: Saridele, Tempeh-fi sh-rice, soya-rice 
baby food, soybean residue-fi sh-rice (with okara), other food 
mixtures. Conclusion. Discussion.
 “In 1952 the Institute of Nutrition started a study of 
soybean milk. As a result of the study, a factory was set 
up in Jogyakarta in 1957 with the assistance of FAO and 
UNICEF. The product, which was called Saridele, was made 
from soybeans, peanuts, and sesame seeds, and was fortifi ed 
with minerals and vitamins. The nutrient composition of 
Saridele compared with that of cow’s milk is shown in Table 
6. The production of Saridele was discontinued after 1966 
because of the irregular supply of soybeans and marketing 
problems.” Address: 1. Agricultural Engineering and Product 
Technology, Bogor Agricultural Univ., Fate Meta, Jl. Gu 
Gede; 2. Nutrition Research and Development Centre. Both: 
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Bogor, Indonesia.

634. Anders, M. 1976. Soybean variety studies in Tonga. Fiji 
Agricultural Journal 38(2):77-80. July/Dec. New Series. [3 
ref]
• Summary: On 10 March 1971, in the fi rst experiment, 
eighteen soyabean varieties were directly seeded into 
three replications of a completely randomized block fi eld 
design. Each plot contained rows 15 meters long, with 90 
cm between rows and 4 cm between plants. The soil was 
Vaini Clay, which consists of two volcanic ash layers over a 
limestone coral base. The seeds were not inoculated. The plot 
was fertilized and sprayed with Maneb and Sevin for disease 
and insect control. Each plot was harvested 110 to 142 days 
after sowing.
 On 8 April 1971, in experiment No. 2, six more varieties 
were planted. On 4 August 1971, in experiment No. 3, 
sixteen varieties were planted; all but two had been used in 
trials 1 or 2. In replication 4, seed inoculation was fi rst used. 
On 27 June 1973, in experiment No. 4, nine varieties were 
planted, only two of which had appeared in the 1971 trials. 
Seed inoculation was used for all varieties. Observations 
on individual plants showed that seed inoculation increased 
plant yield by about 50%. Photoperiodicity was found to be 
an extremely critical factor. Varieties in Maturity Groups VI-
VIII were found to be best adapted to the shorter daylengths 
of lower latitudes and Tonga winter.
 Table 1 shows the results (days to harvest and yield in 
tonnes/ha) of the four fi eld experiments using 35 varieties 
tested. Another 32 varieties were grown in observation plots 
in Tonga during 1971 to 1976.
 After evaluating all the yield and timing observations, 
six varieties were selected as having potential as good 
producers in Tonga for specifi c planting times: HLS 147 
(best yield of all varieties and all trials: 3.8 tonnes/ha), Heron 
36, Improved Pelican, Davis, and Clark 63. Jupiter was 
selected as having potential for extended planting times.
 Note 1. This document contains the earliest date seen for 
soybeans in Tonga or the cultivation of soybeans in Tonga 
(10 March 1971). The source of these 1971 soybeans is 
unknown but HLS 147 probably came from Tanzania–where 
“HLS” stands for “Hernon Light Speckled” (see Auckland 
1966). The source of the soybeans planted in June 1973 was 
INTSOY at the University of Illinois.
 Note 2. Letter from Tevita F. Holo, Head of Research 
Division, Ministry of Agriculture and Forestry, Research 
Division, Vaini Research Station, P.O. Box 14, Nuku’alofa, 
Kingdom of Tonga. The location of the 1971 soybean trial 
was at the Vaini Research Station, Nualei, 8 miles east of 
Nuku’alofa, which in 1990 became the capital of Tonga.
 Note 3. Other documents show that the author’s full 
name is Merle M. Anders. Address: Research Div., Ministry 
of Agriculture, Tonga.

635. Shanmugasundaram, S. 1976. Varietal development and 
germplasm utilization in soybean. ASPAC/FFTC Technical 
Bulletin (Taipei) No. 30. 36 p. Dec. (Asian Pacifi c Food 
Fertilizer Technology Center). [90 ref]*
• Summary: This paper was published in March 1979 under 
the same title as AVRDC Technical Bulletin No. 13 (36 p.). 
Address: Asian Vegetable Research & Development Center, 
Shanhua, Taiwan.

636. Whigham, D.K. 1976. International soybean variety 
experiment: Second report of results. INTSOY Series No. 
11. vi + 223 p. Dec. (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Contents: Foreword. Introduction. Materials and 
methods. Results and discussion. Summary. Information and 
summary tables. Agronomic data from 1974 trials is given 
for the following countries and sites: Africa: Angola (Nova 
Lisboa), Cameroon (Wum), Egypt (Bahteem, Seds), Ethiopia 
(Awassa, Bako, Debre Zeit, Jimma), Ghana (Kwadaso, 
Legon), Ivory Coast (Abidjan, Dekokaka, N’Dakro), Nigeria 
(Kadawa), Rhodesia (Salisbury), Sierra Leone (Njala), 
Swaziland (Malkerns), Zambia (Kitwe).
 Asia: Afghanistan (Baghlan), India (Pantnagar), 
Indonesia (Muneng), Malaysia (Serdany), Nepal 
(Khumaltar), Pakistan (Parachinar, Sarai Naurang, Swat, 
Tandojam, Tarnab), Philippines (La Carlota, Los Baños), 
Sri Lanka (Alutharama, Angunukulapalessa, Bandirippuwa, 
Gannoruwa, Kilinochchi, Maha Illuppallama, Maskeliya, 
Puttalam, Ratmalagara, Thirunelvely), Taiwan (Shanhua, 
S. Shanmugasundaram [AVRDC]), Thailand (Chiang Mai, 
Khon Kaen, Maejo).
 Europe: Spain (Madrid).
 Mesoamerica: Costa Rica (Las Juntas, Taboga), 
Dominican Republic (Santiago), El Salvador (Santa Cruz 
Porrillo), Mexico (Apatzingan, Uxmal), Panama (Tocumen), 
Puerto Rico (Isabela, Lajas, Mayaguez), Trinidad and Tobago 
(Port of Spain).
 Middle East: Iran (Karaj), Israel (Bet Dagan), Jordan 
(Wadi Dhuleil), Lebanon (Beqa’a), Saudi Arabia (Riyadh, 
Wadi Jizan).
 South America: Bolivia (Abapo-Izozog, Palometillas, 
Santa Cruz, Villa Montes), Colombia (Ibague, Motilonia), 
Ecuador (Boliche, Pichilingue, Portoviejo), Guyana (Ebini, 
Mon Repos), Venezuela (Maracay).
 Note: This is the second earliest document seen (Dec. 
2007) that clearly refers to the cultivation of soybeans 
in Lebanon, and the fi rst that refers to variety trials. This 
document contains the earliest clear date seen for the 
cultivation of soybeans in Lebanon (26 April 1974). Seven 
varieties were tested at Beqa’a by cooperator S. Abu-Shakra. 
Bonus gave the highest yield, 771 kg/ha.
 This document contains an early date for cultural trials 
of soybeans in Panama (5 Sept. 1974). On 5 Sept. 1974, 
under the direction of Juan Jose Franco P., fi fteen varieties of 
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soybeans were planted at Tocumen. Bonus gave the highest 
yield, 3,678 kg/ha.
 This document also contains the second earliest date 
seen for soybeans in Swaziland, or the cultivation of 
soybeans in Swaziland (25 Nov. 1974). Fifteen varieties were 
tested at Malkerns. Bragg gave the highest yield, 3,126 kg/
ha.
 The source of all these soybeans was INTSOY (at the 
University of Illinois, USA) for ISVEX trials. Address: 
College of Agriculture, Univ. of Illinois, Urbana-Champaign.

637. INTSOY. 1976. Development of improved varieties of 
soybeans. Urbana, Illinois: University of Illinois, College of 
Agriculture International Soybean Program. 140 p. Illust. No 
index. 28 cm. [84 ref]
• Summary: Final report on Contract AID/CM/ta-c-73-19. 
April 1, 1973 to March 31, 1976. Submitted to the U.S. 
Agency for International Development, Department or State, 
Washington, DC. The principal investigator and contractor 
was William N. Thompson. Total AID funding of contract to 
date: $980,605.
 Summary of accomplishments: “An extensive program 
in soybean variety evaluation was conducted to acquire 
information on soybean varieties having potential for home 
and commercial production in the less-developed countries 
of the tropics and subtropics. By the third year of contract 
operations, 90 countries had volunteered to participate in 
the program. Seed from varieties exhibiting promising 
production characteristics was increased in Puerto Rico and 
was distributed during the last quarter of the contract for use 
in preliminary observation trials at selected locations in six 
countries...
 “Research in soybean food use led to development 
of concepts for rapid preparation of weaning foods and 
soybean-cereal patties, a procedure for preparation of 
a soybean beverage for village use and the appropriate 
technologies for home and village level preparation of the 
foods and beverage. A study was made on the effects of 
using corn, rice or wheat fl our as ingredients in drum dried 
soy-cereal weaning foods. Investigations were carried out on 
water uptake and use of sodium and ammonium bicarbonate 
and their effect/relationship to tenderness of cooked 
soybeans. Protein effi ciency ratios were determined on many 
prototype foods made wholly or partly from fi eld varieties of 
soybeans.
 “Dissemination of research results was accelerated 
through an active publication series, a newsletter, regional 
workshops, training courses, and country programs. The 
soybean development network was expanded through formal 
linkages between INTSOY and national and international 
organizations and with a host of individuals and institutions 
who share INTSOY’s interest ‘to expand the use of soybeans 
for human food.’”
 Appendix IV (p. 97-134), titled “Soybean Food Use,” 

summarizes accomplishments in more detail. An innovative 
sock fi lter and cradle fi lter for soymilk are illustrated and 
described. Appendix V, Project Output, is a bibliography 
of publications resulting from this research in the fi elds of: 
Soybean variety development (8 publications), Taxonomic 
Information Retrieval System (TAXIR; 5), Insect control 
and entomological studies (36), Soybean pathology (24 
publications). Address: INTSOY, Univ. of Illinois.

638. IRAT–Côte d’Ivoire. 1976. Soja etude variétale 
[Soybean varietal study]. In: Rapport annuel 1975 Bouake, 
IRAT. [Fre]*
• Summary: Note: Bouaké (or Bwake) is the second-largest 
city in Ivory Coast. Address: Cameroon.

639. Keogh, R.C. 1976. The host range and distribution of 
Phakopsora pachyrhizi in New South Wales. Australian 
Plant Pathology Society Newsletter 5(5):51-52. *
• Summary: “The host range of soybean rust and the 
distribution of the disease on native host species and on 
soybean in New South Wales was determined. A total of 
32 leguminous species from 22 genera were hosts” (from 
AVRDC 1992, #205). Address: Australia.

640. Nelson, A.I. 1976. The utilization of whole soybeans for 
human food use in Sri Lanka. INTSOY Sri Lanka Soybean 
Development Programme. *
• Summary: Nelson was in Sri Lanka from 29 August to 29 
September 1976. Address: Univ. of Illinois.

641. Williams, S.W. 1976. Soybean marketing and research 
on comparative advantage of soybeans. INTSOY Sri Lanka 
Soybean Development Program. *
• Summary: The earliest known report in a series of 22 by 
short-term expatriate staff, in Sri Lanka from October 1975 
through June 1981. Williams was in Sri Lanka from 14 
October to 20 December 1975.

642. Asian Vegetable Research and Development Center. 
1976. Progress Report 1975. Shanhua, Taiwan. Soybeans: p. 
18-24. *
• Summary: The section on soybeans, titled “The golden 
pearl: 1975 soybean highlights” (p. 18-24) states: “Soybean 
production and yield are greatly reduced by disease 
and insect problems in the humid tropics. Of particular 
importance is soybean rust caused by Phakopsora pachyrizi, 
which has reduced soybean yields by 68% in AVRDC 
experimental fi elds. Nine soybean cultivars were identifi ed 
as moderately resistant to soybean rust after artifi cial 
inoculation in a fi eld screening of 1,080 entries. A biweekly 
spraying of mancozeb effectively reduced fi eld loss due 
to soybean rust when begun 15 days after planting” (from 
AVRDC 1992, #10). Address: Shanhua, Taiwan.
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643. Asian Vegetable Research and Development Center. 
1976. Soybean report for 1975. Shanhua, Taiwan. 68 p. *
• Summary: “Nine soybean cultivars were classifi ed as being 
moderately resistant to rust. Mancozeb controlled rust better 
than other fungicides tested. The International Working 
Group on Soybean Rust was formed and a standard system 
of evaluating rust developed” (from AVRDC 1992, #11). 
Address: Shanhua, Taiwan.

644. Bromfi eld, K.R. 1976. World soybean rust situation. In: 
L.D. Hill, ed. 1976. World Soybean Research [Conference 
I: Proceedings]. Danville, Illinois: Interstate Printers and 
Publishers, Inc. xvii + 1073 p. See p. 491-500. [25 ref]
• Summary: Contents: Distribution of soybean rust. 
Taxonomy of the pathogen. Etiology. Epidemiology. Disease 
losses. Control. Current research. References.
 “In tropical and subtropical areas of Asia, soybean 
rust is a serious disease... At AVRDC [Taiwan], it has been 
observed that plants of all ages can be infected in the fi eld if 
inoculum is present and if weather conditions are favorable. 
In Australia, this disease was found at coastal locations in 
Queensland and New South Wales. Yield losses causes by 
soybean rust were not consistent, varying from 10% to 80%. 
Soybean varieties immune to rust had not been found and 
no available varieties with a high degree of physiological 
resistance occur. Use of resistant cultivars, chemical, 
biological and cultural controls and current research in these 
areas are summarized” (from AVRDC 1992, #62). Address: 
Plant Disease Research Lab., ARS, USDA, Frederick, 
Maryland.

645. Chandler, Robert F., Jr. 1976. Problems and prospects 
for increasing grain legume production in South East Asia. 
In: M.A. Rifai, ed. 1976. ASEAN Grain Legumes. Bogor, 
Indonesia: Central Research Institute of Agriculture. 225 p. 
See p. 93-99.
• Summary: The Asian Vegetable Research and 
Development Center has selected vegetable crops for major 
attention. Among them are two grain legumes–the mungbean 
and the soybean. Address: AVRDC, P.O. Box 42, Shanhua, 
Tainan, Taiwan 741.

646. Chandler, Robert F., Jr. 1976. The potential impact 
of research on vegetable production. In: N.S. Scrimshaw 
and M. Behar, eds. 1976. Nutrition and Agricultural 
Development: Signifi cance and Potential for the Tropics. 
New York and London: Plenum Press. xxiv + 500 p. See 
p. 331-42. Chap. 29. Proceedings of the 14th International 
Biological Symposium, held 2-6 Dec. 1974 at Guatemala 
City, Guatemala.
• Summary: After AVRDC was organized in 1971, it 
selected six crops on which to focus its research; one of these 
was the soybean.
 “The soybean is a major world crop, particularly in the 

United States, Brazil, and China. However, varieties suitable 
for the Asian tropics have never been developed. Those 
Asian countries (such as Japan and Taiwan) suffi ciently 
affl uent to support a large domestic animal population 
import huge quantities of soybeans for feed. Given varieties 
better adapted to tropical conditions, the soybean could well 
become an important export crop for the less developed 
countries of the tropics and subtropics, and a high-protein 
crop for local human consumption as well.
 “Many of the present varieties of soybeans are 
unsuitable for the tropics because of sensitivity to short days 
and high temperatures. It is AVRDC’s objective to collect 
samples of the world’s soybean germ plasm and develop 
improved varieties that have not only tolerance to humid 
tropical climates, but, also, greater resistance to diseases 
and insects.” Address: Asian Vegetable Research and 
Development Center, Shanhua, Taiwan.

647. Food and Agricultural Organization of the United 
Nations. 1976. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 30:123.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
El Salvador: Achieved yields of 1,500 kg/ha in 1974, 1,800 
kg/ha in 1975, and 2,400 kg/ha in 1976. Note: However no 
production or area fi gures are given for soybeans in any of 
these 3 years.
 Name Changes: Cambodia is changed to Kampuchea 
DM. Lao P D Rep is changed to Lao. Mal W Malays is 
changed to Mal Peninsul. Vietnam CR is changed to Viet 
Nam.

648. Jackobs, J.A. 1976. INTSOY, an international 
programme for soybean improvement. In: M.A. Rifai, ed. 
1976. ASEAN Grain Legumes. Bogor, Indonesia: Central 
Research Institute of Agriculture. 225 p. See p. 129-30.
• Summary: “Intsoy [INTSOY], an international programme 
for soybean improvement, was proposed to develop effi cient 
methods of soybean production and the development of 
improved varieties. It is also concerned with the potential 
markets and utilization of the crop.
 “The headquarters of the project are at the University of 
Illinois and the University of Puerto Rico. It is fi nanced at 
present through a contract with U.S.A.I.D.”
 “The concept of an international soybean programme 
arose out of the experience of the University of Illinois 
in collaborating in the All-India Soybean Improvement 
Scheme. Illinois staff worked with Indian colleagues at two 
main centres, Jabalpur and Pantnagar.” Address: MUCIA 
Advisor, Univ. of Gadjah Mada, Yogyakarta, Indonesia.

649. Michellon, R.; Lyonet, G.; Hubert de Fraisse, C. 1976. 
Resultats des essais variétaux soja par l’IRAT à la Réunion 
en 1975 [Results of soybean variety trials by IRAT at 
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Réunion in 1975]. In: IRAT-Réunion Rapport Annuel. 1975. 
Ile de Réunion: IRAT-Réunion. See p. 119-20. [2 ref. Fre]
• Summary: In 1975 soybean culture and yield trials were 
conducted at three locations in two seasons on the Island 
of Réunion using 15 varieties supplied as part of a “kit” by 
INTSOY. The locations and seasons were: La Bretagne (cool, 
planted June 23), Mon Caprice (cool, planted June 30), La 
Bretagne (warm, planted Nov. 27), and Colimacons (warm, 
planted Dec. 19). A full-page table gives the yields for each 
variety in each of the four tests. Bossier, Davis, and Forrest 
gave the best overall results. However the short-season 
varieties (less than 100 days to maturity) which gave high 
yields in kg per day were Columbus, Calland, Williams, and 
Tracy. Address: 97487 St. Denis Cedex, Island of Reunion.

650. Pinchinat, Antonio M. 1976. Improving the production 
of legumes and oilseeds. In: N.S. Scrimshaw and M. 
Behar, eds. 1976. Nutrition and Agricultural Development: 
Signifi cance and Potential for the Tropics. New York 
and London: Plenum Press. xxiv + 500 p. See p. 325-29. 
Chap. 28. Proceedings of the 14th International Biological 
Symposium, held 2-6 Dec. 1974 at Guatemala City, 
Guatemala. [14 ref]
• Summary: At the end are comments by Robert F. 
Chandler, Jr., who is from the Asian Vegetable Research 
and Development Center, Shanhua, Taiwan. Address: 
Centro Agronomico Tropical de Investigacion y Ensenanza, 
Turrialba, Costa Rica.

651. Shanmugasundaram, S. 1976. AVRDC soybean 
improvement programme. In: M.A. Rifai, ed. 1976. ASEAN 
Grain Legumes. Bogor, Indonesia: Central Research Institute 
of Agriculture. 225 p. See p. 125-27.
• Summary: Contents: Introduction. Yield potential of the 
soybean. Taiwan’s soybean culture as a model. AVRDC’s 
soybean programme.
 “Introduction: Population growth in the developing 
Asian countries continues unabated. The urgent need for 
increased protein production in the Asian countries cannot be 
underestimated. Permanent brain damage in young children 
has been proved to be a consequence of protein defi ciency in 
the diet.
 “Around the world the soybean is one of the most 
important food and feed crops–a crop that is rich in protein. 
Before 1973 there was no international institution located 
in the Asian continent which was giving major attention 
to soybean improvement. Realizing the pressing necessity 
for an all out attack, The Asian Vegetable Research and 
Development Center (AVRDC) launched its soybean 
improvement programme in March 1973.
 “The primary objective of AVRDC’s soybean 
improvement programme is to develop suitable varieties 
and determine appropriate agricultural practices that will be 
profi table for soybean production in low latitude, tropical 

and subtropical Asia.”
 “Taiwan enjoys the tropical luxury of three cropping 
seasons for soybeans. However, more than 75% of the 
total acreage is planted during the fall. Nearly all soybean 
production is confi ned to the southern part of Taiwan. The 
principal reason for this is that the soybean crop in Taiwan is 
tailored to fi t between two rice crops.”
 One focus of AVRDC’s soybean programme is to 
identify varieties that are relatively photoperiod insensitive / 
day-neutral. Address: AVRDC, Shanhua, Taiwan.

652. U.S. Department of Agriculture. 1976. The annual 
report on activities carried out under Public Law 480, 83d 
Congress, as amended, during the period July 1, 1974 
through June 30, 1975. Washington, DC: U.S. Government 
Printing Offi ce. See table 17.
• Summary: Table 17 is titled “Title II, Public Law 480–total 
commodities shipped by program sponsor, fi scal year 1975.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: Soy fortifi ed sorghum grits (SFSG), 
CSM (Corn soya mix), WSB (wheat soya blend), and small 
amounts of soya fl our. The vegetable oil which was shipped 
to many countries was soybean oil; it is not recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas: British Solomon Islands, India, 
Indonesia, Khmer Republic [Cambodia], Korea, Laos, Nepal, 
Philippines, Singapore, Sri Lanka, Vietnam.
 Afghanistan, Egypt, Gaza, Jordan–East Bank, Jordan–
West Bank, Morocco, Tunisia, Yemen.
 Benin, Botswana, Burundi, Cameroon, Cape Verde, 
Central African Republic, Ethiopia, Gambia, Ghana, Guinea, 
Ivory Coast, Kenya, Lesotho, Liberia, Malagasy Republic, 
Mali, Mauritania, Mauritius, Niger, Nigeria, Rwanda, 
Senegal, Seychelles, Sierra Leone, Somalia Republic, Sudan, 
Tanzania, Togo, Upper Volta, Zaire.
 Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, 
Dominican Republic, Ecuador, El Salvador, Guatemala, 
Guyana, Haiti, Honduras, Jamaica, Nicaragua, Panama, Peru.
 Concerning “veg oil” (soybean oil) shipped under P.L. 
480 Title II in fi scal year 1975: India received 14.189 million 
lb [6,436 metric tons] (p. 116). Address: Washington, DC. 
Phone: 703-875-4901 (1991).

653. Wang, H.L.; Mustakas, G.C.; Wolf, W.J.; Wang, L.C.; 
Hesseltine, C.W.; Bagley, E.B. 1976. An inventory of 
information on the utilization of unprocessed and simply 
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processed soybeans as human food. Peoria, Illinois: USDA 
Northern Regional Research Center, Interdepartmental 
Report. AID AG/TAB-225-12-76. 197 p. On contract AID 
AG/TAB-225-12-76. Undated. No index. 27 cm. Comb 
bound. [65 ref]
• Summary: This was submitted to The Agency for 
International Development.
 Contents: Introduction. Home and village traditional 
soybean foods by country. 1. Soybean food uses and 
production in Asia. Soaking dry soybeans. In China: Tou 
chiang (soybean milk; preparation, ways of serving), tou fu 
(soybean curd; yen-lu is the Chinese name for nigari), tou fu 
nao (soft curd), tou fu kan (dry / fi rm bean curd), chien chang 
(pressed tofu sheets), yu tou fu (fried tou fu), tung tou fu 
(frozen tou fu), tou fu pi (protein-lipid fi lm; yuba), huang tou 
ya (yellow bean sprout or soybean sprout), mao tou (hairy 
bean, green soybean, or immature soybean), dry soybeans 
(roasting and frying, stewing and boiling), roasted soybean 
fl our. Fermented soybean foods. Production and consumption 
of soybeans (China and Taiwan).
 Japan: Tofu (soybean curd), kinugoshi tofu, processed 
tofu products (aburage or age, nama-age and ganmo), kori 
tofu (dried-frozen tofu), yaki tofu (grill tofu), yuba (protein-
lipid fi lm), soybean milk, gô (ground soybean mash), daizu 
no moyashi (soybean sprouts), edamame (green vegetable 
soybeans), whole soybeans, kinako. Fermented soybean 
foods: Production and consumption.
 Korea: Tubu (soybean curd), soybean sprouts, whole 
soybeans (green soybeans, parched or roasted soybeans, 
boiled soybeans), soybean fl our (“Soybeans are fi rst roasted 
and then ground to a fl our. The fl our is extensively used as an 
ingredient in various food preparations.”
 Note: This is the earliest document seen (Sept. 2021) 
that mentions roasted whole soy fl our in Korea–however no 
Korean name of this roasted soybean fl our is given),
 Soysauce, bean paste [Korean soybean miso], natto 
(no Korean name is given), production and consumption of 
soybeans.
 Indonesia: Tahu or tahoo (soybean curd), bubuk kedele 
(soybean powder), tempe kedele, tempe gembus [the name 
in Central and East Java for okara tempeh], oncom tahu 
[the name in West Java for okara onchom], other soybean 
products (soybean sprouts, green soybeans, roasted and 
boiled soybeans, kecap or soysauce, tauco or bean paste 
[miso]), food mixtures (Saridele, Tempe-fi sh-rice or TFR, 
Soy-rice baby food, soybean residue [okara]-fi sh-rice), 
production and consumption of soybeans.
 To make bubuk kedele (p. 58): “Soybeans of the white 
variety are roasted until no beany fl avor can be detected. 
They are ground into a powder and mixed with such spices 
as garlic and chili. Bubuk kedele is kept in a jar and served 
on special occasions with a rice product, longtong (rice 
wrapped in banana leaves and boiled for 3 to 4 hours). Bubuk 
kedele is always homemade and is eaten by everyone” 

(Source: I. Gandjar 1976, personal communication).
 Note 1. This is the earliest English-language document 
seen (Nov. 2012) that uses the word bubuk or the term bubuk 
kedele to refer to Indonesian roasted soy fl our.
 Thailand. Philippines: Soybean sprouts, soybean coffee, 
soybean cake (made from equal amounts of soybean fl our 
and wheat fl our), soybean milk, tou fu and processed tou 
fu products, production and consumption. Burma. India. 
Malaysia. Nepal. Singapore. Sri Lanka (Ceylon). Vietnam. 
West Asia [Middle East; Iran and Turkey]. References–
Soybean food uses in Asia.
 2. Soybean food uses and production in Africa. Ethiopia: 
Injera, wots and allichas, kitta, dabbo, dabokolo, porridge. 
Kenya. Morocco. Nigeria: Whole soybeans, soybean paste, 
corn-soy mixtures (soy-ogi). Tanzania. Uganda. Production. 
References–Soybean food uses in Africa.
 3. Soybean food uses and production in Europe [both 
Eastern and Western]. 4. Soybean food uses and production 
in Latin America. Argentina. Bolivia. Brazil. Chile. 
Colombia. Ecuador. Guyana. Paraguay. Peru. Uruguay. 
Venezuela (fried arepas with textured soy). Mexico: New 
village process, commercial developments of soy-based 
food products, Gilford Harrison, Ruth Orellana, Seguras 
Social. Honduras. Costa Rica. Panama. Dominican Republic. 
Jamaica. Haiti. Trinidad. References–Soybean food uses in 
Latin America.
 5. Soybean food uses and production in North America. 
United States: Oriental populations, vegetarian communes, 
The Farm in Tennessee. Canada. References–Soybean food 
uses in North America. 6. Soybean food uses in Oceania. 
Australia. New Zealand. 7. Summary of soybean food uses. 
Traditional soybean foods: Soybean milk, soybean curd and 
processed soybean curd products, protein-lipid fi lm, soybean 
sprouts, tempe (tempeh), green soybeans, boiled soybeans, 
roasted soybeans, soybean fl our, soysauce, fermented 
soybean paste, fermented whole soybeans [Toushih, 
hamanatto], natto, fermented soybean curd. Experimental 
soybean foods: Whole soybean foods, soybean paste, soy 
fl our, soy beverage. Production and consumption.
 8. Recent simple soybean processes, other than 
traditional. Simple village process for processing whole 
soybeans: Equipment, process, sanitation requirements, 
quality of product, evaluation of product in formulas and 
procedures for family and institutional use in developing 
countries. NRRC village process. Foods from whole 
soybeans developed at the University of Illinois (drum dried 
fl akes, canned and homecooked soybeans, soy beverages and 
beverage products, spreads, snacks).
 Ways of cooking and serving soybeans in the American 
diet. 9. Industrial processes. Industrial production and 
selling prices of edible soybean protein products. 10. 
Barriers to acceptability and utilization of soybeans in food 
and research recommendations: Availability. Cultural and 
social factors. Texture. Flavor. Nutrition and food safety. 
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Technology development. Technology transfer. Research 
recommendations [concerning each of the above barriers].
 Concerning Morocco: Cereal-soy blends have been 
used extensively in Morocco; in fi scal year 1974 some 
14.7 million lb were shipped to Morocco. Mmbaga (1975) 
reported that soy fl our is being used in making porridge, with 
1 part soy fl our to 3 parts maize / corn fl our.
 Tables show: (1) Soybean production and imports in 
Taiwan, 1962-1975 (tonnes = metric tons, p. 33). Production 
rose from a 53,000 tonnes in 1962 to a peak of 75,200 
tonnes in 1967, then fell to 61,900 tonnes in 1975. Imports 
skyrocketed from 62,400 tonnes in 1962 to a record 827,300 
tonnes in 1975. (2) Consumption of soybean foods in 
Taiwan, 1964-1974 (kg/capita/year, p. 34). Total soybean 
foods not including tofu rose from 1.08 kg in 1964 to a peak 
of 2.61 kg in 1972 then fell to 1.99 kg in 1974. Consumption 
of tofu (80% water) rose from 18.75 kg in 1964 to a peak of 
33.89 kg in 1972, then fell to 32.04 kg in 1974. (3) Supply 
and disposition of soybeans in Japan, 1971-1974 (p. 49). 
Total supply is beginning stocks, plus domestic production, 
and imports. Total disposition is crushing, plus traditional 
foods and feed. In 1974 imports accounted for 87.5% of the 
supply, and crushing accounted for 71.0% of the disposition. 
(4) Whole soybeans used in the production of traditional 
foods in Japan, 1970-74 (tonnes / metric tons, p. 50). Tofu 
and others rose from 508,000 in 1970 to 539,000 in 1974. 
Miso rose from 177,000 in 1970 to 192,000 in 1974. Shoyu 
rose from 13,000 in 1970 to 14,000 in 1974. (5) Defatted 
soybean meal used in the production of traditional foods in 
Japan, 1970-74 (tonnes / metric tons, p. 51). Shoyu rose from 
163,000 in 1970 to 176,000 in 1974. Tofu and others was 
constant at 130,000 from 1971 to 1973. Miso decreased from 
4,000 in 1970 to 2,000 in 1974. (6) Production of traditional 
soybean foods in Japan, 1970-74 (tonnes / metric tons, p. 52). 
Tofu and others rose from 1,867,800 in 1970 to 2,264,900 in 
1973. Shoyu rose from 1,334,1000 in 1970 to 1,455,800 in 
1974. Miso rose from 552,200 in 1970 to 587,200 in 1974. 
(7) Production and food use of beans [various types] and 
consumption of some soybean products in Korea, 1964-
1967 (p. 56-57). In 1967 consumption (in tonnes / metric 
tons) was: Bean curd 290,000. Bean sprouts 270,000. Bean 
sauce 69,700. Bean paste 27,700. Total: 11.6 kg per capita 
per year. (8) Soybean production in Indonesia, 1960-1974 
(p. 65). It rose from 442,862 tons in 1960 to 550,000 tons 
in 1974. (9) Consumption of soybeans in various parts of 
Indonesia in 1970 (p. 66). (10) Production of soybean foods 
in the province of Central Java, 1968-1972 (tons, p. 67). 
Kecap rose from 914,695 in 1968 to 1,524,000 in 1972. Tahu 
decreased from 18,570 in 1978 to 17,000 in 1972. Tempe 
rose from 506 in 1968 to 39,000 in 1972. (11) Area planted 
to soybeans and total soybean production in Thailand, 1964-
1974 (p. 70). Area rose from 213,000 rais (6.25 rais = 1 ha) 
in 1964 to 1,016,000 rais in 1974. Production (in metric tons) 
rose from 31,300 in 1964 to 252,400 in 1974. (12) Utilization 

of soybeans by soybean-consuming countries, 1964-66 
(based on FAO 1971 Food Balance Sheets, 1964-66 average, 
p. 150). The countries leading in per capita consumption (kg/
person/year) are: China (PRC) 6.7. Japan 5.1. Korea(s) 5.0. 
Singapore 4.3. Indonesia 2.8. Malaysia 2.6. Taiwan (ROC) 
1.1. (13) Amounts of cereal-soy blends distributed under 
Title II, Public Law 480 in fi scal year 1974 (p. 152-155). (14) 
U.S. exports of full-fat soy fl our, 1974-75 (p. 156). Address: 
Northern Regional Research Center, Agricultural Research 
Service, Department of Agriculture, Peoria, Illinois 61604.

654. Whigham, D.K. 1976. INTSOY world-wide variety 
trials. In: L.D. Hill, ed. 1976. World Soybean Research 
[Conference I: Proceedings]. Danville, Illinois: Interstate 
Printers and Publishers, Inc. xvii + 1073 p. See p. 276-85. [2 
ref]
• Summary: Contents: Materials and methods. Results 
and discussion. Summary. References. Address: Dep. of 
Agronomy, Univ. of Illinois, Urbana-Champaign.

655. INTSOY Newsletter (Urbana, Illinois). 1977. INTSOY–
some questions and answers. No. 10. p. 1. Feb.
• Summary: “Readers of the INTSOY Newsletter since it 
was started in August, 1974, know that the main purpose 
of the Newsletter is to provide information on INTSOY’s 
mission, organization, program, and activities. Several 
hundred names have been added to the mailing list since 
the fi rst issue explained that ‘INTSOY is concerned with all 
phases of soybeans from planting the seed to consumption. 
These phases include production, harvesting, marketing, 
processing, and utilization. INTSOY’s major interest is in 
the exploitation of the unique potential of soybeans as a 
source of protein for direct human consumption. Research 
centers primarily on the problems of tropical and subtropical 
environments but is also concerned with nutrition and 
processing as ways to expand use of soybean protein foods in 
human diets.’
 “Since being formally established in 1973 with the 
mission of ‘expanding the use of soybeans for human food,’ 
INTSOY has been taking the leadership, on an international 
scale, in soybean research, education, and development 
work. Organizational fl exibility has fostered the development 
of a network of organizations and individuals whose 
objectives coincide with the INTSOY mission.
 “This issue will provide brief answers to some recurring 
questions about INTSOY.
 “Is INTSOY’s interest limited to the tropics and 
subtropics? No. There are no geographical constraints on the 
international soybean network; however, attention is focused 
on the expanded use of soybeans as a source of protein and 
energy among low-income people, who are concentrated in, 
but not limited to, tropical and subtropical areas.
 “Why does INTSOY emphasize use of whole soybean 
foods? INTSOY and other food scientists have developed 
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simple and straightforward methods of preparing whole 
soybeans and combining them with other food ingredients 
such as cereals. Use of whole soybeans eliminates the costs 
of separating the protein and oil components. However, this 
emphasis does not preclude attention being given to use of 
soybeans in other ways (for example, as soybean oil and 
protein concentrates following expeller or solvent extraction) 
. Experience has shown the versatility of the soybean in 
many different human foods, livestock feed, and industrial 
uses. The best combination of uses will vary from country to 
country and from time to time.
 “Are soybeans adapted to small farm conditions? 
Yes. Many people think of soybeans as a crop for large, 
commercialized farms, probably because of their association 
with countries such as the United States and Brasil. 
Soybeans have been grown under small farm conditions 
in China for centuries. They are currently grown on small 
farms in a number of other countries, including Colombia, 
India, Indonesia, Iran, Japan, Korea, Nigeria, Taiwan, and 
Thailand. Soybeans seem to be as well adapted to small 
farm conditions as is any other crop. INTSOY research 
emphasizes improved genetic technology, which is 
independent of farm size.
 “Is INTSOY an international research center? Yes and 
no. While INTSOY’s objectives are similar to those of the 
international research centers that have been recognized 
by and supported through the Consultative Group on 
International Agricultural Research, INTSOY has not been 
recognized by this group. On the other hand, INTSOY has 
been rapidly evolving as the leading research and education 
organization in the development of an international soybean 
network that includes not only the Universities of Illinois 
and Puerto Rico, but national, regional, and international 
organizations cooperating in an overall program to fully 
exploit the potentials of soybeans as a source of food.”

656. INTSOY Newsletter (Urbana, Illinois). 1977. Outreach–
Zaire and Ghana. No. 10. p. 2. Feb.
• Summary: In Nov. 1976 three University of Illinois 
INTSOY staff members worked with a representative of the 
U.S. Agency for International Development (USAID) in 
Zaire to improve the quantity and quality of food production, 
especially the production of legumes, through Zaire’s 
National Institute of Agricultural Research.
 In Jan. and Feb. 1977 a four-man Intsoy team 
worked with the government of Ghana and USAID 
representatives in designing a fi ve-year national program 
for soybean production, processing, and utilization. The 
recommendations of the study mission are now under 
consideration by the Government of Ghana.

657. MacNaughton, Nancy; Castro, Roberto. 1977. 
Procesamiento de soya en Honduras [Soybean processing 
in Honduras]. Tegucigalpa, Honduras: Secretaria de 

Recursos Naturales, Dirección de Planifi cación Sectorial, 
Departamento de Proyectos. iii + 69 leaves. Feb. Illust. 28 
cm. [37 ref. Spa]
• Summary: Contents: Summary and conclusions. 1. 
Introduction. 2. Antecedents: Work conducted (in the 
rest of the world {USA, Dr. Harry Miller in Shanghai}, 
China, Philippines, Rhodesia, Sierra Leone, Mauritania, 
Ethiopia, Ruanda, Nigeria, Nepal, Sri Lanka, Brazil, 
Bolivia & Maisoy, Paraguay, Chile, Ecuador {Meals for 
Millions}), in Mexico and Central America ({INCAP in 
Panama, Dr. Steven Youngberg, Guatemala, Belize, Costa 
Rica, Nicaragua}, in Honduras), the role of soya in human 
nutrition. 3. The project: Objectives, goals, development of 
the study (processing of soymilk {in the home, at the level of 
an organized group, at the semi-industrial level}, processing 
of other derivatives of soya / soyfoods {Queso de soya / tofu, 
harina de soya / soy fl our, Brady Crop Cooker}, investments 
required {in the home, at the level of an organized 
group, at the semi-industrial level}). 4. Conclusions and 
recommendations: Conclusions. Recommendations. 
Bibliographic references (leaves 63-65). Appendix: 
Nutritional aspects of soya.
 Figures show: (1) Flow diagram, with equipment, for 
the production of Vital soymilk. (2-3) Flow chart for the 
processing of full-fat soy fl our by a simple village process. 
(4) Flow chart for the processing of full-fat soy fl our to 
make soymilk. (5) Flow chart: Traditional process for the 
production of soymilk. (6) Flow chart: Process for the 
production of soymilk on the level of organized groups of 
farmers; INTSOY process. (7) Construction of a sock fi lter 
(INTSOY). (8) Flow chart: Process for the production of 
soymilk using the Unidad Portatil miller. (9) Flow chart: 
Process for the production of soymilk [with coco] used in 
the soymilk factory of Stephen Youngberg, in Peña Blanca, 
Honduras. Note: Dr. Youngberg is a Seventh-day Adventist. 
(10) Three fl ow diagrams: Process for the production of 
whole soy fl our in the home–simple, toasted, and blanched. 
(11) Koehring Brady 206 Crop Cooker; 2-page brochure 
insert. (12) Koehring Brady Extruder Cooker; 2-page 
brochure insert.
 Tables show: (1) Equipment needed for processing 
defatted soy fl our; capacity 136 kg (300 lbs.) of soy fl our 
in 8 hours of operation. (2) Characteristics and nutritional 
composition of soy beverage after fi ltration. (3) Initial 
investment in equipment used in making soymilk at the 
factory of Dr. Stephen Youngberg, in Peña Blanca, Honduras. 
(4) Cost estimates for the production of soymilk as made 
at the factory of Dr. Stephen Youngberg, in Peña Blanca, 
Honduras (in Lps. = lempiras). (5) Equipment and costs of 
the proposed Maisoy project in Honduras.
 Page 20: Work with soy in Africa is relatively recent if 
compared with early recorded work with soy in Asia. Many 
of the developing African nations recognize the nutritional 
needs of their population and have started to experiment 
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with the soybean and soy products. Soybean variety trials 
have been conducted in the Ivory Coast, Rhodesia, Sierra 
Leone, and Mauritania. Ethiopia has incorporated soy fl our 
and soybeans into traditional dishes. Ruanda and Nigeria 
have introduced soybean cultivation technology and local 
consumption, on account of the severe malnutrition that 
exists in those countries. Nigeria is producing soybeans for 
export.”
 Note: Looking at endnote 5 in this bibliography, 
which cites the source of this information about soy in 
Africa, it seems quite clear that the word “Mauritania” 
was accidentally and incorrectly substituted for the word 
“Mauritius” in the “Country Reports” (see p. 218 of these 
Reports).
 Page 20: In Honduras. The Ministry of Natural 
Resources, in cooperation with other organizations, has 
conducted soybean cultivation / production trials in selected 
areas in Honduras. In Comayagua, the company named 
Compañía Mejores Alimentos [Best Foods Company] 
initiated commercial soybean production within the last 
few years. Small projects of soybean production and 
consumption are prospering in communities in the following 
areas: Sonaguera, Colón; Tela, Atlántida; Buena Fé, 
Santa Bárbara; Las Animas, El Paraíso; Olanchito, Yoro y 
Barrancho, Choluteca.
 The goal of these projects is to introduce soya as a 
nutritional supplement in the local diet. These projects are 
carried out within homemaker’s clubs, schools, child dining 
halls, and various communities, with the support of CARE, 
CARITAS, The National Board of Social Comfort, like 
our communities and local agronomics. The largest area 
for cultivating soybeans is fi ve blocks and the smallest is a 
quarter block. The majority of these projects can be found in 
the fi rst stages of experimentation but the participants foresee 
good results. These small-scale projects are important to 
note because they consist of cooperative efforts and are self-
suffi cient. On the other hand, the participants will manage 
their time and labor, and will be twice as motivated to 
incorporate soy into their daily menus. Address: Honduras.

658. University of Minnesota. 1977. University of Minnesota 
nomination for outstanding achievement award [for alumni]. 
Minneapolis, Minnesota: University of Minnesota. 23 p.
• Summary: “Name of Nominee: Hartwig, Edgar Emerson.
 “Home Address: 501 Cypress Street, Leland, MS 
[Mississippi] 39208
 “Business of Institutional Title: Research Agronomist
 “Name of Company of Institution: U.S. Department of 
Agriculture.
 “Address: Delta Branch Experiment Station, Stoneville, 
MS 38776
 “Year of Graduation or Dates of Attendance at the 
University: B.S. Agronomy 1937
 “Sponsorship by what College or Unit or Individual of 

the University: Department of Agronomy and Plant Genetics, 
College of Agriculture
 “Biographical Chronology
 “1. 1939, M.S. degree in Agronomy, University of 
Illinois
 “2. 1941, Ph.D. degree in Agronomy, University of 
Illinois
 “3. 1942-43, Agronomist-Pathologist, Florida 
Agricultural Experiment Station, Leesburg, FL
 “4. 1943-48, Research Agronomist, USDA, North 
Carolina State College, Raleigh, NC
 “5. 1948-present, Research Agronomist, Delta Branch 
Experiment Station, Stoneville, MS
 “Major Work:
 “Research:
 “Dr. Hartwig has spent all but one year of his 
professional career in research to improve soybean 
productivity. His fi rst position involving soybeans 
was created during World War II as a part of the U.S. 
Government’s efforts to increase the production of strategic 
crops. During the time he has worked on soybeans, Dr. 
Hartwig has seen U.S. production grow from less than 10 
million acres in 1943 to 55 million in 1975. The results 
of his research have contributed in a major way to this 
increased production. Since 1948 Dr. Hartwig has served as 
coordinator of soybean research in the southeastern states, 
and in this capacity has worked closely with 13 agricultural 
experiment stations in the states involved.
 “In the early years of his work essential information on 
how to fertilize, when to plant, how many seeds to plant, 
and many other management aspects of soybean production 
was minimal. Although his professional background is plant 
breeding, Dr. Hartwig did research in many areas of soybean 
management simply because the farmers who were asked by 
the government to produce soybeans needed the information, 
and no one else was providing it. This management research 
gave rise to many recommendations on soybean production, 
the most signifi cant of which was when to plant. In the long 
growing seasons of the southeast, farmers plant corn and 
many other crops as early as March and April, and they 
were trying to plant soybeans in the same way. However, 
the fl owering and maturation of soybeans are conditioned by 
the length of days in which they grow. Thus when they were 
planted in the short days of March and April, they fl owered 
too early, and the result was a vegetative growth inadequate 
to support high seed yields. Dr. Hartwig’s research 
demonstrated that by delaying planting until early May, 
the new producers of soybeans could double their yields. 
This probably was the most signifi cant development in 
soybean production in the southeast, because had the farmers 
continued to plant in March and April, soybean production 
would not have been economical in the area.
 “Once the basic techniques of culturing soybeans had 
been developed and made available to farmers, Dr. Hartwig 
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concentrated his efforts on breeding improved varieties. 
During his career he has developed 14 outstanding varieties. 
His variety, Lee, was in some years planted on 75% of all 
the soybean acreage in the southeastern states. This variety 
contributed more to the economy of agriculture in these 
states than any other single crop variety in history.
 “Dr. Hartwig was the fi rst plant breeder in the United 
States to recognize the probable hazards from soybean 
diseases and to begin breeding varieties resistant to them. 
Most of the varieties he has developed are resistant to 
important diseases. In 1954 a new major threat to soybean 
production in the United States, the soybean cyst nematode, 
was discovered. Dr. Hartwig arranged for all the entries 
in his germplasm collection and those from a similar one 
maintained in the north central states to be evaluated in the 
area infested by the nematode. This evaluation involved 
several thousand genotypes representing most of the genetic 
diversity of soybeans available in the world. Only one 
genotype proved to be resistant to the nematode, and it was 
not adapted for production in the southeastern states. This 
meant that the resistance had to be transferred to adapted 
varieties before it would be useful to farmers.
 “The effort that followed in developing varieties 
resistant to the nematode is one of the classic achievements 
of plant breeding. In the winter of 1963 the fi rst handful of 
seeds of an adapted cyst nematode resistant variety were 
taken by Dr. Hartwig to Puerto Rico and increased to several 
bushels. The seed increase in itself was a major achievement 
in that it was the fi rst winter increase of soybeans, and the 
entire area involved had to be artifi cially lighted to prevent 
the plants from fl owering too early in the short days of 
Puerto Rico. The activity involving soybean cyst nematode 
demonstrates the role Dr. Hartwig has played in meeting 
the needs of soybean farmers. His hard work resulted in a 
solution to a major threat to soybean production in record 
time.
 “In commerce the soybean is considered an oilseed, 
but the soybean seed contains twice as much protein as oil 
and the protein is one of the most nearly balanced proteins 
of plant origin available. Many years ago Dr. Hartwig 
anticipated a time when both the need for and the profi t 
from the protein in soybeans might exceed that of oil, just 
as he anticipated the need for disease resistance. He has 
through the years devoted a portion of his time to increasing 
the protein content of soybeans through breeding, and now 
has high-yielding genotypes available that produce seeds 
with 50% or more protein. He has demonstrated that the 
monetary value of the production from his high protein 
genotypes is substantially higher than that of standard types. 
In spite of the relative need for protein versus oil in the world 
food supply and the relative value of protein versus oil in 
commerce, a commercial demand for his high protein types 
still has not developed. When it does develop, Dr. Hartwig’s 
high protein varieties will provide the basis for a new era of 

soybean production in the United States.
 “Administration:
 “In his role as research coordinator in the southeastern 
states Dr. Hartwig spends a substantial amount of time 
with researchers in the experiment stations in each of the 
13 states. One of his greatest contributions has been made 
through these researchers. He has freely shared germplasm 
from his program and from his germplasm collection, 
suggested solutions to problems, shared research ideas, 
and in many ways contributed to the productivity of the 
research of every individual working with soybeans in the 
southeastern states. In recent years the number of such 
people has been signifi cant, and all the individuals involved 
have been infl uenced in a positive way by Dr. Hartwig. Some 
have caught a measure of his enthusiasm and dedication, 
some have borrowed his research ideas, and all have profi ted 
from their interactions with him.
 “International Activities:
 “Dr. Hartwig’s international reputation in soybean 
research has resulted in requests from many countries for 
assistance in their attempts to produce soybeans. He has 
responded in a positive way to these requests. In 1966 he 
was invited to observe and advise on soybean improvement 
and production research in Brazil. The 17.5 million acres of 
soybeans currently produced in Brazil are planted primarily 
to varieties developed by Dr. Hartwig directly or to those 
selected by Brazilian researchers from breeding lines 
provided by Dr. Hartwig. In 1968, he visited Colombia to 
observe and advise on potentials for soybean development. 
Also in 1968, he was invited to participate in a conference 
sponsored by the International Atomic Energy Agency in 
Sweden on “New Approaches to Breeding for Improved 
Plant Protein,” and to present a paper on breeding for protein 
improvement. He prepared a paper, “Improved Protein 
Production by Soybeans” for the Protein Advisory Group, 
United Nations, to use at the FAO/WHO/UNICEF Protein 
Advisory Group meeting in 1969 in Geneva, Switzerland. 
In 1970, and again in 1971, he observed soybean production 
research programs in India and advised research workers. 
He also has furnished germplasm for their improvement 
program and assisted in identifying resistance to a serious 
virus problem. He has worked closely with two experiment 
stations in Mexico for several years. The varieties Bataoto 
66 and Cajeme, released from the Mexican program in 
1966 and 1970, respectively, were developed from breeding 
populations provided by Dr. Hartwig to Mexican scientists. 
A third variety selected in Dr. Hartwig’s program was grown 
on 400,000 acres in Mexico in 1976. In 1975 he sent his 
germplasm collection to the Asian Vegetable Research and 
Development Center in Taiwan to be evaluated for resistance 
to rust, a disease that limits the production of soybeans 
in Southeast Asia, and later visited the country to help 
evaluate the collection for resistance. Some of the genotypes 
were resistant to the disease and will be used in attempts 
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to develop rust resistant varieties adapted to Southeast 
Asia. In 1976, he was invited by the government of South 
Africa to evaluate current soybean research in that country 
and to advise on future research. Through correspondence 
and furnishing germplasm, Dr. Hartwig has been closely 
associated with most soybean improvement programs in 
developing nations” (Continued).

659. University of Minnesota. 1977. University of Minnesota 
nomination for outstanding achievement award [for alumni] 
(Continued–Document part II). Minneapolis, Minnesota: 
University of Minnesota. 23 p.
• Summary: (Continued): “As a result of his extensive 
international travels, and of short-term visits by many people 
from other countries, Dr. Hartwig has had many requests for 
opportunities to study with him. Responding positively to 
the requests of graduate students presented problems because 
Dr. Hartwig was not located on a university campus. In 
recognition of his reputation, Mississippi State University 
appointed Dr. Hartwig to its graduate faculty and made 
arrangements to permit graduate students to study with him. 
The students spend the academic year at the university and 
conduct their theses research at Dr. Hartwig’s station during 
the summer. Since the initiation of the arrangement, Dr. 
Hartwig has advised foreign graduate students from several 
different countries.
 “Professional Activities”
 “Member, American Society of Agronomy, Crop 
Science Society of America, and American Association for 
the Advancement of Science.
 “Member, Sigma Xi and Gamma Sigma Delta.
 “Member, Joint Experiment Station–U.S.D.A. Task 
Force on Soybean Research, 1967.
 “Member, Southern Regional Soybean Research Task 
Force, 1970.
 “Member, Advisory Group to National Soybean 
Research Coordinating Committee, 1970 -
 “Invited to speak at numerous local, state and regional 
meetings of groups interested in many aspects of soybean 
production and utilization.
 “Invited to participate in national and international 
workshops and professional meetings. In addition to those 
listed in the preceding section, some examples are:
 “Invitational paper at Soybean Symposium, Campinas, 
Brazil, 1970,
 “Grain Legume Workshop sponsored by the 
International Institute of Tropical Agriculture [IITA], Ibadan, 
Nigeria, 1973,
 “Grain Legume Workshop sponsored by the 
International Crops Research Institute for Semi-Arid Tropics, 
Hyderabad, India, 1975,
 “Invitational paper at World Soybean Research 
Conference, Urbana, Illinois, 1975,
 “Invitational paper at Crop Variety Vulnerability 

Symposium, Crop Science Society of America, Knoxville, 
Tennessee, 1975.
 Honors:
 “U.S. Department of Agriculture Superior Service 
Award, 1956
 “Fellow, American Association for the Advancement of 
Science, 1956
 “Honorary Life Member, American Soybean 
Association, 1960
 “Southwide Man of the Year, Progressive Farmer 
Magazine, 1963
 “Fellow, American Society of Agronomy, 1964
 “Man of the Year, Southern Seedsmen’s Association, 
1964
 “Outstanding Contribution to Agriculture, Delta 
Council, 1965
 “Life Member, Board of Directors, Mississippi Soybean 
Association, 1967
 “Award of Merit, Mississippi State Chapter, Gamma 
Sigma Delta, 1969
 “U.S. Department of Agriculture Distinguished Service 
Award, 1971
 “Agronomist of the Year, Mississippi Section, American 
Society of Agronomy, 1972
 “Recognition for contributions toward the development 
of the soybean industry in Brazil, Department of Agriculture 
of the State of Rio Grande du Sul and the soybean industry 
of Brazil, 1974
 “Recognition for contributions to plant breeding and 
genetics, National Council for Commercial Plant Breeders, 
1974
 “Society of University Fellows, Mississippi State 
University, 1974
 “Special Achievement Award for sustained excellence in 
Federal service, National Civil Service League, 1975
 “Distinguished and Meritorious Service to Agriculture, 
Mississippi Farm Bureau, 1975
 “Service to Agriculture Award, Tennessee Soybean 
Association, 1976
 “Distinguished Service, South Carolina Soybean 
Association, 1976
 “Outstanding Leadership in Developing Several Leading 
Soybean Varieties in the South, Southern Soybean Disease 
Workers Council, 1976
 “Brief Description of the Nominee:
 “1. Outstanding character or personality traits:
 “Dr. Hartwig’s dedication to his work and to his 
colleagues characterizes him to all who know him. He is 
an extremely hard working individual, and his personality 
refl ects a unique combination of determination, helpfulness, 
and kindness. His concern for others has enabled him to be 
extremely effective in his interactions with other researchers. 
His unusual character and personality traits have enabled 
him to obtain the full cooperation of many people. He has 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   276

© Copyright Soyinfo Center 2021

been helpful to many who thought they did not need, and 
who were not aware that they had received, his assistance. 
The soybean research program which he has coordinated 
in 13 southeastern states is one of the best examples of a 
cooperative approach to solving agricultural production 
problems in the United States.
 “2. What people associate with the nominee:
 “To many soybean producers in the southeastern states 
Dr. Hartwig is known for the outstanding varieties he has 
developed and for the management information he has 
provided. To many farmers the Lee soybean variety he 
developed meant the difference between success and failure 
in the early expansion of soybean production. To people 
in his professional area he is known for his enthusiasm 
for, and complete dedication to, his research. He also is 
known as the individual to whom both young and senior 
soybean researchers turn for help with their most perplexing 
problems. In his nonprofessional life he is known as a 
gentleman in the truest sense of the word.
 “3. Extent to which nominee is known:
 “Dr. Hartwig is internationally known for his research, 
and for the assistance he has provided to other countries 
in their attempts to produce soybeans. He has contributed 
more to soybean production in the United States and several 
other countries than any other single individual. His research 
contributions have been recognized by the most prestigious 
award his professional society conveys, the Crop Science 
Award, by the highly selective Special Achievement Award 
for sustained service in the U.S. Civil Service, by both 
the Distinguished and Superior service awards of the U.S. 
Department of Agriculture, and by several other awards.
 “Names and addresses of those writing supporting 
letters:
 “H. Rouse Caffey, Associate Director, Louisiana 
Agricultural Experiment Station, Louisiana State University, 
Baton Rouge, LA 60803
 “B.E. Caldwell, Head Department of Crop Science, 
North Carolina State University, Raleigh, NC 27607
 “William L. Giles, President Emeritus, Mississippi State 
University, College Station, MS 39762
 “R.W. Howell, Head, Department of Agronomy, 
University of Illinois, Urbana, IL 61801
 “Edward B. Knipling, Area Director, USDA, ARS, 
Southern Region, Mississippi Valley Area, P.O. Box 225, 
Stoneville, MS 38776 Charles G. Shepherd, Superintendent 
Delta Branch Experiment Station, Stoneville, MS 38776
 “Names and addresses of faculty members who know 
the work of the nominee and can assist with the preparation 
of citation:
 “H.W. Johnson (373-0866). D.C. Rasmusson (373-1678)
 “J.W. Lambert (373-0867). L.H. Smith (373-0864)
 “The address of all four individuals is Department of 
Agronomy and Plant Genetics, College of Agriculture, 
University of Minnesota, St. Paul, MN 55108. Telephone 

numbers are indicated in parenthesis.
 “Individual assuming responsibility for preparation of 
nomination materials: H.W. Johnson (with signature).
 There follows a 6-page bibliography of exactly 100 
articles and public lectures by Dr. Hartwig from 1941-1976. 
Many of these have very incomplete citations; some are so 
incomplete that, looking at the periodical, we have been 
unable to fi nd the article cited.
 Finally there are six letters of recommendation (each 
typed, with signature on letterhead) by H. Rouse Caffey, 
Billy E. Caldwell, William L. Giles, R.W. Howell, Edward 
B. Knipling, and Charles G. Shepherd.
 Note: This dossier is the single most helpful and 
valuable document we have found in reconstructing the life 
and chronology of Edgar E. Hartwig. It was sent, free of 
charge, by Erik of the University of Minnesota Archives, 
Minneapolis, Minnesota.

660. United Nations Development Programme. 1977. Project 
progress report: Sri Lanka Soybean Development. Urbana, 
Illinois. 11 p. 28 cm.
• Summary: Form A: Summary. Project No.: SRL / 73 / 007-
1 / AGOF. Agency: FAO. Reporting period: Oct. 1, 1976 to 
March 31, 1977. Duration: Approximately 40 months. UNDP 
budget: $690,930. Date project approved: March 1, 1975. 
Start if fi eld work: Scheduled: March 1975. Actual: Oct. 
1974.
 Contents: General account. Project activities. 
Project inputs. Agency personnel. Government personnel 
(Coordinator: H.M.E. Herath). Fellowships. Reports (incl. 
trip Reports). Summary of consultant services on Sri Lanka 
Project. Address: Urbana, Illinois.

661. INTSOY Newsletter (Urbana, Illinois). 1977. Asia-
Oceania soybean rust workshop. No. 11. p. 1. May.
• Summary: “Soybean rust poses a serious economic 
threat to soybean production areas, particularly in the 
Eastern Hemisphere [Asia]. A systematic, coordinated 
research program is urgently needed for many of the Asian 
and Oceanian countries where the disease occurs. The 
fi rst workshop on soybean rust was convened in Manila, 
the Philippines, from Feb. 27 through March 4, 1977, to 
organize such a program. The workshop was cosponsored 
by the Asian Vegetable Research and Development Center 
(AVRDC), the Philippine Council for Agriculture and 
Resources Research (PCARR), and INTSOY.”
 More than 30 participants attended. Five program 
recommendations are given.

662. Lee, Kyung W. 1977. Will an embargo stabilize prices? 
Soybean Digest. May. p. 18a-b, d, f.
• Summary: “There are four main strategies a government 
can use to stabilize grain commodity prices by affecting 
market supplies. They are: (1) Adjust (expand) grain 
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production, (2) impose export quotas, (3) impose export 
embargoes and (4) maintain contingency reserve stocks. 
A fi fth strategy of perhaps minor signifi cance would be to 
induce commodity imports.
 “Depending on the severity of soaring commodity 
prices, the means available to stabilize prices and the time it 
takes to initiate action, a particular strategy or a combination 
of not enough time to expand production and no contingency 
stocks available to release into the market, the only strategy 
available would be controlling exports by imposing quotas or 
embargoes.
 “An embargo is the extreme form of an export quota. 
An embargo may become necessary when export quotas 
or other measures have failed. In 1972/73-marketing year 
when carryover stocks became unusually small and some 
commodity users may have built up their own inventories 
(stockpile, hoard) to an unusual level, all four of these 
strategies were used by the government.
 “The purpose of an embargo is to hold remaining stock 
only for domestic use. The embargo returns to domestic 
supplies all stocks purchased or contracted for export, but not 
yet physically shipped.
 “As experienced in 1972/73, however, an embargo 
is a drastic action which results in serious international 
repercussions. This is why embargoes are controversial and 
should be used only as a last resort.
 “The most serious was the embargo on various 
commodities in 1973. The aftermath still remains in the 
minds of concerned parties. While the 1973 embargo applied 
to all countries which imported commodities listed on the 
embargo list, the embargo on grain exports to Russia in 
1975 applied only to Russia. Therefore, impacts of these two 
embargoes were not identical.
 “This discussion will be presented for the embargo of 
1973 and for the embargo of 1975 separately.
 Table 1, titled “Chronology of recent export controls,” 
has 4 columns: Year (1973, 1974, 1975). Form of control. 
Date on. Date off. For example, the 1975 Embargo on 
exports to Russia [USSR] had: Date on: July 24. Date off: 
October 20.
 Table 2 titled “Grain shipment to Russia and grain 
price,” shows the amount of grain (not just soybeans) 
exported and the wholesale price index of grain–which 
decreased.
 “Dispute Over Embargoes: Embargo of 1973: Facing 
a low stock and soaring commodity prices, the embargo 
was enforced on June 27. From then until August 3, when 
the embargo was eased, allowing some exports by the 
export license system, any movement of grains or other 
commodities to foreign countries was banned. To some 
extent, it attained its goal of curbing prices and made 
commodities available to domestic users, but it also brought 
about several side-effects which are not always benefi cial to 
the U.S. economy.

 “In the case of soybeans, there was a drastic reduction 
in prices from the pre-embargo period to the post-embargo 
period. Average cash price of soybeans for the 4-week period 
prior to the embargo was $11.05 per bushel but dropped to 
$8.43 for the 4-week period after the embargo. This lower 
price may have benefi ted the domestic users. However, if 
domestic user benefi ts were overridden by some negative 
effects of the embargo on the overall economy, we should 
reconsider whether the embargo was the right remedy to cure 
soaring prices. What we have to avoid is the case where, ‘the 
remedy is worse than the evil.’
 “What problems are caused by an embargo? First it was 
contradictory to close the supplying source while advocating 
free international trade. The embargo set another example: 
A country turning its face suddenly from customer countries 
and disrupting orderly international trade to protect domestic 
interest.
 “Secondly, soybeans are a food item. Especially for 
Japanese, whose supply of soybeans almost entirely comes 
from over seas imports, soybeans are an indispensable item 
in their diet. As there are no substitutes for soybeans, what 
really matters to them is not high prices but the absolute 
supply of soybeans. They can live without ‘Sony,’ but not 
without ‘soy.’ The embargo of 1973 implanted some distrust 
among Japanese about the U.S. as a dependable source of 
supply. So was the case for other importing countries to 
a little less degree. This distrust led some to alternative 
means of procuring adequate supplies–either by encouraging 
domestic production or by going to other countries. These 
will eventually add some fuel to U.S. soybean competition.
 “Even though the expansion of Brazilian soybean 
production was not due mainly to the embargo, the embargo 
added fuel to the expansion as shown in the following table” 
titled “Share of World Production” which shows that the U.S. 
share fell from 73.4% in 1970 to 57.9% in 1976. Brazil’s 
share rose from 3.6% in 1970 to 18.9% in 1976.
 “Third, theoretically an embargo keeps the prices at an 
artifi cially lower level than would the free market. Relatively 
low prices caused by an embargo induce smaller production 
than would free price mechanisms. This hampers the longrun 
adjustment where short supplies bring higher prices, which 
will induce more production and cool off high prices. ‘A 
patient should not mislead a doctor’s diagnosis by taking 
aspirins before reading the right temperature.’
 “Fourth, the relatively low price itself caused by the 
embargo is not fair to producers who could otherwise earn 
more income and offset many years of depressed commodity 
prices.
 “The Selective Embargo of 1975: (Embargo on Exports 
to Russia) If the embargo on grain exports to Russia was to 
curb infl ation, that was a wrong thought. Some argue that 
grain sales cause infl ation. Many consumer advocates were 
ready to blame any increase in food prices that year on grain 
shipments to the Russians. However, food prices did not 
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rise along with the grain shipment to USSR as shown in the 
following table:
 “In this respect, fear of soaring prices by consumer 
advocates or longshoremen was a kind of groundless 
apprehension.
 “Moreover, as Russians were able to buy grain and 
soybeans from other countries during the embargo period, 
producers were losing out on important exports. These would 
have equaled 5 to 8 million tons. Assuming the additional 
5 to 8 million was lost, grain prices wouldn’t necessarily 
be lower than they otherwise would be. The world is not 
a closed society. Grain exported to Russia from Argentina 
or Australia, which would have gone to other countries, 
such as EEC or Japan, left an unfi lled demand there which 
must have been fi lled by U.S. grain. In this respect, if the 
export embargo to Russia was initiated to stabilize prices, 
the embargo did not serve its initial purpose. If the embargo 
was designed to bring Russians to the table of long-term 
sales agreement for regular grain purchase, it contributed to 
serve the purpose to remove the factor of instability to some 
extent. The variation in Russian purchases has been, in fact, 
extremely unsettling to U.S. agriculture.
 “This leads us to a discussion of using food power 
as a political lever. However, using food power has its 
limitation in terms of two points: morality and effi ciency. In 
terms of morality, food is basic to maintaining human life. 
Wielding food power would be counterproductive, since this 
country would be condemned severely on moral grounds. 
Addeke Boerman, the former FAO director general argues, 
‘The world will judge nations on their willingness to give 
food to nations in need much more than it will judge those 
nations who might withhold oil.’ In terms of effi ciency, food 
power as a tool is not as effective as once expected. When 
an embargo is placed on U.S. exports, other countries will 
increase production–as shown by the surging corn and grain 
sorghum production in Thailand and soybeans in Brazil. 
Arabs are placing a high priority on expanding their region’s 
agricultural output as shown by pouring money into Sudan 
for agricultural development. Japanese argue that Japan 
lived on rice once and could live on rice again. They also 
argue the U.S. must sell because it has grain surpluses and 
needs overseas sales to improve balance of payment. These 
indicators show that an embargo is not an effective tool even 
as a political lever in the longrun.
 “With past experience we can predict the following:
 “1. Indiscriminatory embargoes to every country may 
relieve the price upsurge temporarily, but its side-effects 
do more damage to the U.S. in the longrun in terms of 
credibility of U.S. commitment, etc.
 “2. Embargoes speed up building stronger competition 
in other countries as shown by production expansion of 
soybeans in Brazil and corn and grain sorghum in Thailand.
 “3. Short supply can be solved eventually by more 
production. The artifi cially low price caused by embargoes, 

interrupts the market mechanism which otherwise brings in 
more production.
 “4. A partial embargo to one or more specifi c countries 
does not bring any cooling down effect on prices. It only 
eliminates chances of selling U.S. grain and earning foreign 
exchange.
 “5. Using embargoes as a tool to create a political food 
lever is not acceptable because it is morally wrong and also 
ineffective in attaining the desired goal.” Address: PhD.

663. Williams, Sheldon W. 1977. Sri Lanka Soybean 
Development Program. Report No. 7. University of Illinois, 
Urbana, Illinois: INTSOY. 33 p. Contract No. UNDP/
SRL/73/007-1/AGOF INTSOY.
• Summary: Williams arrived in Sri Lanka 22 May 1977 
and departed 16 July 1977. Discusses economics of soybean 
production, updated ideas about soybean marketing, and 
the Soybean Newsletter. Contents: Acknowledgments. 
Summary of Activities. Soybean Newsletter. Economics 
of Soybean Production. Updated Ideas About Soybean 
Marketing. Appendixes: A. Organizations and persons 
Visited; B. Economic Considerations in Buying and 
Processing Soybeans; C. Costs and Returns from Soybeans 
and Competing Crops, Yala 1976 and Maha 1976-1977; D. 
A Way to Adjust Soybean Prices for Differences in Quality. 
Address: Agricultural Economist, Univ. of Illinois.

664. INTSOY Newsletter (Urbana, Illinois). 1977. Program 
development. No. 12. p. 1. Aug.
• Summary: “Program development activities were 
highlighted this spring and summer. In late May INTSOY 
sponsored an International Soybean Network Conference at 
the University of Illinois at Urbana-Champaign. The primary 
purpose of the conference was to make plans for broadening 
participation by U.S. organizations and to consider ways of 
improving organizational and administrative mechanisms. 
Eleven U.S. universities, as well as national and international 
organizations, sent representatives. Since the conference, 
several U.S. universities have expressed strong interest 
in joining forces with INTSOY to widen the research and 
training base from which to attack protein-calorie defi ciency 
problems in developing nations.
 “A preliminary Title XII proposal and a request for 
a Title XII proposal planning grant were submitted to the 
Board for International Food and Agricultural Development 
and to USAID. If the planning grant is approved, the funds 
will be used to coordinate the research and training activities 
of U.S. institutions that want to join in the international 
soybean effort.
 “In late July INTSOY participated in a second ad hoc 
consultation at FAO, Rome, to consider ways to guide and 
coordinate research and research-related training efforts of 
autonomous but cooperating institutions. Members of the 
group developed a proposal to establish an international 
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board for soybean research. This proposal will be reviewed 
by the Technical Advisory Committee to the Consultative 
Group on International Agricultural Research.”

665. Juo, A.S.R.; Lal, R. 1977. The effect of fallow and 
continuous cultivation [of maize and soybean] on the 
chemical and physical properties of an alfi sol in western 
Nigeria. Plant and Soil 47(3):567-84. Aug. [14 ref]
• Summary: In the continuous soybean and unmulched 
maize plots, soil organic matter and pH declined rapidly. 
Address: International Inst. of Tropical Agriculture, PMB 
5320, Ibadan, Nigeria.

666. Hanna, Barbara. 1977. Tofu. Centuries-old Oriental 
food re-discovered. Daily Journal-American. Sept. 2. p. B8. 
[1 ref]
• Summary: About Island Spring. Includes recipe for “Tofu 
Toss” from Many Hands Cooking, UNICEF’s international 
cookbook for children.

667. Dutton, Herbert J. 1977. Report of trip to attend panel 
meeting of the United Nations Industrial Development 
Organization, Vienna, Austria, Aug, 9-11, 1977. Peoria, 
Illinois. 7 p. Typed, with signature on letterhead.
• Summary: Contents: Purpose. Summary. Draft agenda. 
Participants (directory of 15 people representing various 
countries and organizations). List of UNIDO (United Nations 
Industrial Development Organization) participants to the 
technical panel meeting on vegetable oils and fats. Dutton’s 
evaluation of the document (very good).
 “Purpose: To participate in a panel meeting of high-level 
technical experts, to evaluate the draft of the worldwide 
study on vegetable fats and oils, to exchange views at the 
expert level in order to contribute to the fi nalization of the 
study, and to provide basic background documentation for 
the consultation meeting to be held December 12-16, 1977, 
in Madrid, Spain.
 “Summary: Designated by the American Soybean 
Association (ASA) to represent the U.S. oilseed industry as 
Technical Expert...” Address: Chief, Oilseed Crops Lab., 
Northern Regional Research Center, Peoria, Illinois 61604.

668. Vogt, Pat. 1977. Cook with soybeans? Why not? 
Michigan Farmer (Duluth, Minnesota). Oct. 1. p. 32.
• Summary: Len and Irene Stuttman of Lansing, Michigan, 
run a company named INARI, Ltd., which offers two 
products: roasted soy nuts and raw edible soybeans for home 
cooking. Soy nuts are available plain, salted, or fl avored 
(jalapeno). The Stuttmans feel that “soybeans are a healthy 
food, not a health food.” Len Stuttman, a native of Chicago 
(Illinois), is a former lecturer, fi lm maker, fi lm producer, and 
agricultural advisor. He says that after testing 77 soybean 
varieties, he has found only a few that really taste good.
 The Stuttmans’ interest in soybeans extends back to 

their college days at Michigan State University. After their 
marriage, Len became an agricultural information advisor 
to the Indian Council of Agricultural Research. They also 
traveled to other countries, studying nutritional feeding 
programs. While living in India and traveling abroad, they 
discovered that relief foods sent by the USA and United 
Nations were often incompatible with the local culture and 
eating habits. Since nuts are prized by most cultures, the 
Stuttmans decided to try using soy nuts, which are very 
nutritious and rather inexpensive.
 Len Stuttman, who has been involved in several 
businesses, including a TV show in Chicago, has kept 
his interest in community development and nutrition. In 
1975 he accepted a job at American Soybean Association 
headquarters in Hudson, Iowa, but resigned in early 1976 and 
returned to Lansing where he began work on starting INARI 
Ltd., a family operation to make soy nuts. That company is 
now in business.
 “Tofu, a bean curd, and Miso, a bean paste, are available 
in some Lansing area stores.” Recipes are given for: Soybean 
meatloaf (with a lb lean beef + 1.3 cups cooked soybeans). 
New fashioned soybean pie. Soybean sandwiches.

669. Ford, R.E.; Sinclair, J.B. eds. 1977. Rust of soybean: 
The problem and research needs. INTSOY Series No. 12. x + 
110 p. Nov. Report of a workshop held Feb. 28 to March 4, 
1977 in Manila, the Philippines (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [167 ref]
• Summary:  Contents:
 Foreword
 Workshop Participants
 Opening Remarks
 Introductory Address, by R. E. Ford
 Welcoming Addresses
 INTSOY by William N. Thompson AVRDC, by James J. 
Riley PCARR, by Ramon V. Valmayor
 The International Working Group on Soybean Rust 
and Its Proposed Soybean Rust Rating System, by S. 
Shanmugasundaram
 Soybean Rust - An Overview
 Studies on the Biology of the Soybean Rust Fungus in 
the Philippines, by Lina L. Ilag
 Soybean Rust in the Western Hemisphere, by James B. 
Sinclair
 Soybean Rust in the Eastern Hemisphere, by Charles Y. 
Yang
 Soybean Rust and the Pathogen–Some Needed 
Research, by K.R. Bromfi eld
 Current Research Efforts
 U.S. Research Effort, by K.R. Bromfi eld
 Soybean Rust in Australia, by K.K. Kochman
 Soybean Rust in Korea, by B.J. Chung and C.S. Park
 Soybean Rust in Taiwan, by Kuo-lien Chan
 Breeding for Resistance: Observations and Theories on 
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Cultivar
 Resistance of Soybeans to Rust, by R.M. Lantican
 Resistance of Soybean to Rust in Australia, by R. 
McLean and D.E. Byth
 Breeding for Resistance to Soybean Rust in India, by 
B.B. Singh and P.N. Thapliyal
 Breeding for Soybean Rust Resistance in Indonesia, by 
R.S. Sumarno and M.S. Sudjadi
 International Rust Nursery, by S. Shanmugasundaram
 Reaction of Soybean Cultivars and Chemical Control of 
Soybean Rust in Indonesia, by M.S. Sudjadi, M. Amir, and 
R.S. Sumarno
 Control of Soybean Rust
 Chemical Control of Soybean Rust in the Philippines, by 
F.C. Quebral
 Control of Soybean Rust by Means Other Than Breeding 
for Resistance, by James B. Sinclair
 Closing Remarks, by R.E. Ford
 Literature Cited and Bibliography
 Index.
 Workshop sponsored by the Government of the 
Philippines, INTSOY, AVRDC, and PCARR (Philippine 
Council for Resources and Agriculture Research). Address: 
College of Agriculture, Univ. of Illinois, Urbana-Champaign.

670. Hymowitz, T.; Newell, C.A.; Carmer, S.G. 1977. 
Pedigrees of soybean cultivars released in the United States 
and Canada. INTSOY Series No. 13. 23 p. Nov. (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [17 ref]
• Summary: Contents. Introduction. Abbreviations. 
Pedigrees of soybean cultivars released in the United 
States and Canada (Five-column table, p. 4-15). Strain 
identifi cation. Parentage of strains. Registration of soybean 
cultivars. References.
 The 337 soybean varieties listed in this publication, 
named or released from 1889 to 1976, are currently (1977) 
in the USDA germplasm collection, and were released in 
the USA and Canada. “Cultivars having an experimental 
strain pedigree and preceded by an asterisk, and the strain is 
underlined” (e.g., Beeson, Bonus, Bragg). This information 
was compiled from many sources, including USDA Bureau 
of Plant Industry Bulletins.
 In the information on early soybean varieties below 
(adapted from the 12-page “Pedigrees” table), column 1 is 
the year introduced to the USA, column 2 (separated by a 
comma) is the cultivar name, 3 is the Maturity Group, 4 is 
the pedigree (P.I. is the “Plant Introduction” number and 
F.C. is the “Forage Crop” number, both from the USDA, 
Beltsville, Maryland), and column 5 is the year named or 
released. Only the early (pre-1915) introductions are listed 
here, in chronological order:
 1889, Medium Green or Guelph, III, 1903 and 1907.
 1889, Kingston, IV, P.I. 17255 (From Japan), by 1907.
 1894, Easycook, VI, P.I. 34702 (From Shantung Prov., 

China), by 1923.
 1900 or before, Mammoth Yellow, VII, Unknown, 
Unknown.
 1900, Wisconsin Black, I, P.I. 5039 (From Paris, 
France), by 1910.
 1901, Austin, V, P.I. 17263 (From Pingyang [Pyongyang 
/ P’yongyang], Korea), by 1910.
 1901, Ebony, IV, P.I. 6386 (From Pingyang, Korea), by 
1907.
 1901, Haberlandt, VI, P.I. 6396 (From Pingyang, Korea), 
by 1910 [sic, 1905].
 1901, Midwest, IV, P.I. 6556 (From Central China), by 
1922.
 1901, Tokyo, VII, P.I. 8424 (From Yokohama, Japan), by 
1910.
 1902, Hollybrook, V, Rogue in Mammoth Yellow, by 
1910.
 1905, Cloud, III, P.I. 16790 (From Hangchow, China), 
by 1910.
 1905, Tarheel Black, VIII, P.I. 14952 (From Shanghai, 
China), by 1923.
 1906, Elton, I, P.I. 20406 (From Khabarovsk, USSR), by 
1910.
 1906, Habaro, I, P.I. 20405 (From Khabarovsk, USSR), 
by 1913.
 1906, Morse, IV, P.I. 19186 (From Newchang, or 
Yingkow [Newchwang or Ying-k’ou / Yingkou], Manchuria), 
by 1910.
 1906, Peking, IV, P.I. 17852B (From Peking, China), by 
1910.
 1906, Wilson, IV, P.I. 19183 (From Newchwang, 
Manchuria), by 1910.
 1907, Chestnut, III, Selection from Habaro, by 1910.
 1907, Shingto, III, P.I. 21079 (From Teiling, 
Manchuria), 1910.
 1907, Virginia-N, IV, P.I. 19186D (Selection from 
Morse), by 1920.
 1907, Virginia-S, V, P.I. 19186D (Selection from 
Morse), -.
 1908 [sic, ca. 1943], Acadian, VIII, P.I. 60406 x F.C. 
04910, 1943.
 1908, Arisoy, VIII, P.I. 86736 (From Konosu, Japan), 
1930.
 1908, Arlington, V, P.I. 22899 (From Paotingfu [later 
Baoding, Hebei], China), by 1910.
 1908, Barchet, VIII, P.I. 23232 (From Shanghai, China), 
1923.
 1908, Biloxi, VIII, P.I. 23211 (From Tangsi, China), by 
1917.
 1908, Columbia, III, P.I. 22897 (From Paotingfu, 
China), by 1910.
 1908, Hong Kong, IV, P.I. 22406 (From Hong Kong), by 
1910.
 1910, Manchuria, I, P.I. 28050 (From Harbin, 
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Manchuria), by 1912.
 1910, Minsoy, 0, P.I. 27890 (From Paris, France), ca. 
1926.
 1910, Soysota, I, P.I. 28019 (From Naples, Italy), by 
1923.
 1911, Black Eyebrow, II, P.I. 30744 (From Wulukai, 
Manchuria), by 1917.
 1911, Hoosier, I, P.I. 30746 (From Wulukai, Manchuria), 
by 1927
 1911, Manchu, III, P.I. 30593 (From Ninguta, 
Manchuria), by 1917
 1911, Mandarin, I, P.I. 36653 (From Pehtuanlintza, 
Manchuria), by 1920.
 1911, Otootan, VIII, (From Taiwan via Hawaii), by 
1923.
 1911, Wea, II, P.I. 30600 (From Shuangchengpu, 
Manchuria), ca. 1926.
 1912, A.K. (F.C. 30761), IV, Selection from A.K., by 
1940.
 1913, Dunfi eld, III, P.I. 36846 (From Fanchiatum Sta., 
Manchuria), by 1923.
 1914, Arksoy, VI, P.I. 37335 (From Pingyang, Korea), -.
 1915, Hahto, VI, P.I. 40118 (From Wakamatsu, Japan), 
by 1921.
 Talk with Ted Hymowitz. 1998. July 5. Ted and his 
colleagues created a computerized database, with the data 
entered on 80-column paper punch cards, using software that 
Sam G. Carmer borrowed from Washington State University. 
In hindsight, Ted wishes he had divided the column titled 
“Year named or released” into two. The fi rst would be “Year 
named” and the second would be “Public release.” This 
database no longer exists. The many thousands of punch 
cards were discarded after Sam Carmer died. Address: Dep. 
of Agronomy, Univ. of Illinois.

671. Ilag, Lina L. 1977. Studies on the biology of the 
soybean rust fungus in the Philippines. INTSOY Series No. 
12. p. 16-17. R.E. Ford and J.B. Sinclair, eds. Rust of the 
Soybean. [3 ref]
• Summary: “Rust is the nemesis of soybean in this part of 
the world. It occurs not only in Southeast Asia but also in 
Australia, China, India, Indochina, Japan and Korea (95). 
The rust pathogen was recently reported in the Caribbean 
and in Eastern Africa (unconfi rmed) (12).
 “Its occurrence in the Philippines was fi rst noted by 
Baker in 1914 (14). However, the disease was literally 
forgotten for the next 50 years. It was not until the mid-
1960’s that rust once again caught the attention of Filipino 
scientists. This long delay is unfortunate because the disease 
reduces bean yield in the country by 30 to 80 percent (7). 
The disease is most severe during the dry, cool months of 
October through March.
 “Studies on soybean rust in the Philippines have 
centered on cultivar screening for resistance and on chemical 

control. Documented biological studies on the disease and its 
causal organism in the Philippines are practically nil.
 “This paper will summarize the results of our studies 
on soybean rust at the University of the Philippines at Los 
Banos during 1976-77. I also will mention some research 
areas that deserve investigation.
 “We studied the effect of temperature and photoperiod 
on germination and germ tube elongation of P. pachyrhizi 
uredospores. Freshly harvested spores from diseased leaves 
were plated on 1.5 percent water agar and stored at 0, 5, 
10, 15, 20, 25, 30 and 35ºC. The plates at 20 and 30ºC were 
incubated under four different light periods: continuous 
light for 24 to 48 hours, continuous darkness, 15-hour light 
followed by 9-hour darkness, and 15-hour darkness followed 
by 9-hour light. Plates at the other temperatures were kept in 
continuous darkness. Some spores on water agar were kept 
under room conditions 13-hour darkness, 11-hour light at 23 
to 30 C.
 “Germination percentages and germ tube lengths 
under each of the above conditions were determined after 
24 to 48 hours. No germination occurred at 0ºC. Normal 
germination was observed from 10 to 30ºC. Short germ 
tubes emerged from uredospores incubated between 5 and 
35ºC but these did not attain normal length even after 48 
hours. High germination rates and long germ tubes were 
noted in uredospores kept at temperatures between 15 to 
30ºC. The various light periods did not appreciably affect the 
percentage germination of uredospores kept at 20 to 30ºC. 
However, after 48 hours incubation, germ tubes were shortest 
(380 microns) under continuous light or continuous darkness 
at 30ºC, and were longest (950 microns) when exposed to 
15-hour darkness and 9-hour light at 20ºC.
 “The problem of pathogen survival also intrigued us. 
Although various rust fungi have been grown in axenic [free 
from other living organisms] culture during the last decade, 
P. pachyrhizi, is still known as an obligate parasite. Thus, 
when soybean plants are not present in the fi eld the fungus 
is viable presumably only when transferred to another living 
host. Indeed, various plants can be infected by this pathogen, 
among which are Adzuki bean, asparagus bean, blue lupine, 
common bean, common purple nutsedge, green gram, kidney 
bean, Kudzu, wild soybean and yam bean (11, 76, 88, 91).
 “We were curious to know whether the uredospores 
survived (in resting or dormant state) in dried or decayed 
tissues or in the soil. Thus, in preliminary studies we 
determined how long uredospores may remain viable in 
diseased leaves or in soil under various conditions. Diseased 
leaves were collected from the fi eld. Some leaves were dried 
between newspaper folds and kept in the laboratory while 
others were placed in a desiccator over calcium chloride. 
Uredospores also were dislodged from diseased leaves by 
tapping the leaves and these uredospores were mixed with 
soil. Some portions of the uredospore soil mixture were 
kept dry in the laboratory, some were watered once a day 
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in the laboratory and still others were exposed to 
natural outdoor conditions. The viability of the 
uredospores was tested by periodically plating 
spore samples from the various storage conditions 
on 1.5 percent water agar and determining the 
percentage germination after 24 hours. Spores that 
did not germinate within 24 hours were kept longer 
to observe for possible delay in germination.
 “Uredospores did not germinate after 8 days in 
any of the above storage conditions. The shortest 
period of viability, less than 2 days, was observed 
in uredospores mixed with soil and watered daily. 
This was followed by soil exposed under natural 
outdoor conditions where the soil was rained on 
on the fourth day, after which time the uredospores 
ceased to germinate. Thus, there appeared to be 
a relationship between exposure to water and 
uredospore germination. These results suggest that 
the pathogen does not persist for any appreciable 
period in diseased leaves and in the soil.
 “The importance of alternative hosts in the 
survival of the fungus in the fi eld is the next logical 
question. It would be very useful to know whether 
or not the rust fungus also infects the weeds that 
abound in the fi eld in addition to various other crop 
plants.”
 Note: Literature cited is at the end of the book. 
Address: Assoc. Prof., Dep. of Plant Pathology, 
Univ. of the Philippines at Los Baños, College, 
Laguna.

672. Kochman, J.K. 1977. Soybean rust in 
Australia. INTSOY Series No. 12. p. 44-48. R.E. 
Ford and J.B. Sinclair, eds. Rust of the Soybean. [3 
ref]
• Summary:  “The Soybean Industry in Australia: Soybeans 
were regarded as a minor crop in Australia until there was 
a major increase in cultivation of the crop in the early 
1970’s. However, in comparison to many other countries, 
the area of soybean cultivation is small, estimated at about 
40,000 hectares for 1976-77. All cultivation of soybeans, of 
commercial importance, occurs in two states–Queensland 25-
30,000 hectares and New South Wales–10-15,000 hectares 
(Fig. 3). Soybeans are normally planted from mid-November 
to early January and harvested in April to May. Although 
some winter crops have been grown, the normal situation is 
to produce one crop per year during summer.
 “Soybean Rust in Australia” The fi rst report of rust 
in Australia came from Queensland in 1934 (128). It 
was found also on Glycine clandestina in 1954 (R. F.N. 
Langdon, Department of Botany, Queensland, personal 
communication). Rust was fi rst recorded in serious 
proportions on experimental soybean plots at the University 
of Queensland Redland Bay research farms in 1970-71 (97). 

Since then rust has been recorded in most of the soybean 
growing areas of Queensland, including the St. George area 
(450 km west of Brisbane). However, in New South Wales 
(72) it has been recorded only in coastal and subcoastal 
areas. At present, rust cannot be considered a major disease 
of Australian soybeans, except in coastal areas and in the 
Atherton Tableland area of North Queensland. However, this 
situation could change.
 “Soybean Rust Research in Australia: Soybean rust 
research is being conducted by members of three institutions: 
the Department of Agriculture, University of Queensland; 
the Department of Primary Industries, Queensland; and the 
Department of Plant Pathology and Agricultural Entomology, 
University of Sydney.
 “The following are personnel engaged in rust research 
at Queensland UniversitT: D.E. Byth, Reader in Agriculture; 
R.F.N. Langdon, Reader in Botany; R. McLean, Research 
Scholar; H. Ogle, Senior Research Assistant; and P. de 
Jabrun, Research Assistant.
 “Initial studies demonstrated that none of the soybean 
accessions available in the germplasm collection at the 
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University was immune to the disease. However, three 
reaction types were identifi ed in progeny of crosses 
involving the imported lines: Tainung 3; Tainung 4 and P.I. 
200492. These reaction types were: immunity (I), necrotic 
lesion formation but no sporulation (R); and necrotic lesion 
formation with sporulation (S) (97)...” Address: Assoc. Prof., 
Dep. of Plant Pathology, Univ. of the Philippines at Los 
Baños, College, Laguna.

673. Shanmugasundaram, S. 1977. The international working 
group on soybean rust and its proposed rust rating system. 
INTSOY Series No. 12. p. 11-13. R.E. Ford and J.B. Sinclair, 
eds. Rust of the Soybean.

• Summary:  Contents: Offi cers of the group. Soybean Rust 
Newsletter (“The fi rst issue of ‘Soybean Rust News’ (SRN) 
is in preparation.” Rules for Contributors). Soybean rust 
rating system.
 “The offi cers of the International Working Group on 
Soybean Rust are: Chairman C.Y. Yang (AVRDC), Vice 
Chairman K.R. Bromfi eld (USDA-ARS [Agricultural 
Research Service]) and Secretary S. Shanmugasundaram 
(AVRDC).
 “Soybean Rust Newsletter: The fi rst issue of the 
“Soybean Rust News” (SRN) is in preparation. The success 
of SRN depends entirely upon your interest, enthusiasm, and 
participation. Research articles, reports, notes, announcement 
of resistant or tolerant germplasm, and any other news 

item related to soybean rust are requested, and they will be 
accepted until April 1, 1977. Address all correspondence 
regarding the SRN to:
 “S. Shanmugasundaram
 “Soybean Coordinator”
 AVRDC, Shanhua, R.O.C. Address: AVRDC, Shanhua, 
Taiwan.

674. SoyaScan Notes. 1977. Chronology of soybeans, 
soyfoods and natural foods in the United States 1977 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. 12. Laughing Grasshopper tofu shop starts 
making tofu in Millers Falls, Massachusetts. Founded by 
Richard Leviton, Kathy Whelan, Tom Timmins, and Michael 
Cohen in April 1976, it soon becomes the largest of the new 
breed of Caucasian-run U.S. tofu manufacturers. It was 
renamed The New England Soy Dairy in Nov. 1977, Tomsun 
Foods, Inc. in 1984, and Tomsun Foods International in 
1986.
 Jan. The Soy Plant starts making tofu inside Wildfl ower 
Community Bakery at Ann Arbor, Michigan. Steve Fiering is 
one of the organizers of America’s fi rst soyfoods co-op.
 Jan. 20. Jimmy Carter inaugurated as president of the 
United States. Bob Bergland is Secretary of Agriculture.
 March. Surata Soyfoods starts making tofu in Eugene, 
Oregon. America’s second worker-owned soyfoods 
cooperative, organized by Benjamin Hills.
 April 5. Takai Tofu & Soymilk Equipment Co. in 
Japan works with consultant William Shurtleff to acquire 
an English name, develop a unifi ed equipment catalog, and 
establish international operations.
 April. The Heartsong Tofu Cookbook, by Bob and Toni 
Heartsong self-published in Florida.
 May. Flying Cloud Tofu (soon renamed The Tofu Shop, 
then Northern Soy) starts tofu production in Rochester, New 
York. Founders are Greg Weaver, Greg Mello, and Andy 
Schecter.
 May 10-June 7. Shurtleff and Aoyagi travel to Indonesia 
to do fi eld research on tempeh in preparation for a book on 
the subject.
 Aug. 16. Miso Production by Shurtleff and Aoyagi 
published by New-Age Foods Study Center, the Center’s fi rst 
publication.
 Sept. Article in Mother Earth News announces that 
tempeh starter and split whole soybeans are available from 
newly founded Farm Foods at The Farm in Summertown, 
Tennessee. Orders start to pour in. Farm Foods continues The 
Farm’s tradition, with a great deal of creative and infl uential 
work with soyfoods.
 Sept. Swan Foods starts operation in Miami, Florida, run 
by Robert Brooks and Mary Pung. They produce America’s 
fi rst commercial soymilk yogurt. After doing extremely 
innovative pioneering work with second generation tofu 
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products and advertising them nationwide, they go out of 
business in Dec. 1978 from trying to grow too fast.
 Sept. White Wave starts making tofu in a bathtub in 
Boulder, Colorado. Founded by Steve Demos.
 Oct. The Tofu Shop, America’s second soy deli, opens 
in Telluride, Colorado. Founded by Matthew Schmit, it was 
later renamed Far Pavilions.
 Oct. 14. Bean Machines Inc., America’s fi rst supplier of 
tofu and soymilk equipment, begins operations in California 
under the direction of Larry Needleman. Most of their 
equipment is imported from Takai in Japan.
 Oct. Soycraft, a newsletter and America’s fi rst periodical 
focusing on soyfoods, begins publication. Initiated by David 
and Danette Briscoe of Lawrence, Kansas.
 Nov. Redwood Natural Foods, Inc. in Santa Rosa, 
California, launches the world’s fi rst vacuum packed tofu. 
Redwood developed the packing process using tofu made by 
Quong Hop & Co.
 Nov. Paul Duchesne starts selling Fried Rice & Tofu 
Sandwiches (wrapped in a burrito) in Fairfax, California. His 
operation later becomes Wildwood Natural Foods.
 * Passage of the 200 mile offshore fi shing limit law 
has a major impact on Japan’s protein supplies, increasing 
interest in and use of soy protein products.
 * By the end of 1977 there are at least 13 commercial 
Caucasian-run tofu shops in America.
 * The Chemurgic Council, after a period of decline, 
fi nally closed its doors in 1977.
 * The Food and Agriculture Organization of the United 
Nations (FAO) establishes a European Cooperative Network 
on Soybean in which 14 countries participate, exchanging 
information on soybean production.
 * Genentech becomes the fi rst company founded 
specifi cally to apply recombinant DNA techniques for 
commercial purposes.
 * In China, under new post-Maoist economic policies, 
soybean acreage starts to increase after almost 20 years of 
decline based on grain-fi rst policies. Soybean production 
began a slow increase in the mid-1960s, despite declining 
acreage.

675. INTSOY Newsletter (Urbana, Illinois). 1977. Major 
change in INTSOY soybean variety development program. 
No. 13. p. 1-2. Dec.
• Summary: INTSOY now has 3 soybean variety 
development programs: ISVEX, SPOT, and SIEVE. The 
relationship between them is described.
 “Most scientists and administrators are familiar with the 
International Soybean Variety Experiment (ISVEX) trial, 
which contains 16 varieties of proven wide adaptability. 
Also, most know about the Soybean Preliminary Observation 
Trial (SPOT), initiated in 1976 for the purpose of evaluating 
promising new cultivars in the important environmental 
zones throughout the tropics and subtropics. INTSOY 

scientists have now established yet another soybean variety 
trial, designated SIEVE (Soybean International Experimental 
Variety Evaluation). This new trial adds the last link in 
the chain from breeder to farmer. Major benefi ts include 
an organized sampling and characterization of improved 
varieties from all of the world’s germplasm and a more rapid 
dissemination of improved varieties to farmers.
 “The entries for SIEVE are to come from soybean 
breeders throughout the world, who are invited to contribute 
up to three cultivars. These new lines are then planted and 
characterized at tropical and subtropical locations. Improved 
cultivars will now progress from plant breeder to SIEVE 
to SPOT to ISVEX to farmer. A better-adapted variety can 
conceivably reach the farmer within four years instead of 
many years.
 “Because SIEVE is a new trial, it is important to 
understand how it operates and what it can do. The 
relationship of the plant breeding programs of an institution 
to SIEVE should be considered in the overall context of its 
national and international objectives.
 “Until now most varieties that INTSOY included in 
the ISVEX trial have come from commercial U.S. sources. 
A wide range of Maturity Groups from 00 to X has been 
included in trials conducted in many different countries from 
1973 through 1977. Cooperators have found these varieties 
to be widely adapted and to yield well. However, ISVEX 
trial results have also indicated that better-adapted varieties 
are needed near the equator. Shattering, poor seed quality, 
and poor inoculation have been observed at several locations.
 “To develop better varieties and crop husbandry 
techniques, INTSOY established a research base at the 
University of Puerto Rico. Working cooperatively, scientists 
in plant breeding, microbiology, and plant protection have 
developed new improved cultivars.
 “Because cooperators included one or two local varieties 
in the ISVEX trials, it quickly became apparent that quite a 
few sources of improved varieties are available throughout 
the world. However, the quantity of seed for these varieties 
was limited. INTSOY has adopted several approaches to 
utilize these sources. For example, modifi ed trials similar 
to ISVEX have been carried out in cooperation with other 
international research institutes. The objectives of these 
cooperative trials have been realized and therefore they 
were discontinued. Next, SPOT was organized and trials 
were conducted at six locations in both 1976 and 1977. The 
main advantage of SPOT is that new unproven varieties 
can be tested in a few representative ecological zones. A 
disadvantage is that most varieties have come from the 
Puerto Rican program because access to other breeding 
programs is limited and quantities of seed for even the 
few SPOT locations are insuffi cient. The SIEVE trial was 
organized to build on these experiences and relationships.
 “Relationship of SIEVE, SPOT, and ISVEX. The 
strategy for the genetic improvement of soybeans is founded 
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upon evaluation of varieties under different environmental 
conditions, identifi cation of characteristics limiting 
adaptation, introduction of desirable characteristics into 
existing cultivars, and establishment of communication 
among scientists in order to enhance the generation, 
evaluation, and use of improved cultivars.
 “The SIEVE method of operation is quite simple. Any 
plant breeder can contribute entries. Seed will be broken into 
three lots for planting at three different latitudes, namely, 
0º (South America), 18º (Puerto Rico), and 30º (southern 
United States). We anticipate that up to 100 entries could be 
included. The varieties will be characterized and 20 to 30 
varieties selected for the SPOT trial.
 “The SPOT trial will be planted the next year at 10 to 
15 locations representing major ecological zones. Seed for 
SPOT will be saved from the SIEVE trials. From the SPOT 
trial results the best-adapted varieties will be chosen for the 
ISVEX trial, which will be conducted the following year.
 “As in the past, ISVEX will have 16 entries and will 
emphasize tropical and subtropical regions. Cooperators are 
encouraged to save seed from the best-adapted varieties for 
their own use. We expect that 80 to 120 ISVEX trials will be 
distributed each year.
 “How SIEVE works. During September, 1977, letters 
explaining the purpose of SIEVE were sent to all known 
soybean breeders in tropical and subtropical programs. 
Because of the positive response, kits for submitting varieties 
were sent to breeders in December. Breeders have been 
asked to contribute at least 800 grams of seed for one to three 
cultivars, which should be new and improved crosses or 
selections that have progressed to at least the F6 generation. 
The kits sent to breeders for seed samples contain plastic 
bags, desiccant, and boxes. Samples are to be mailed to the 
U.S. Department of Agriculture for clearing and forwarding 
to INTSOY.
 “The cultivars will be planted at three widely separated 
latitudes. Cultivars will be characterized for photoperiod 
response, days to fl owering and to maturity, inoculating 
capacity, insect and disease resistance, and seed quality.
 “The cultivars selected from SIEVE for SPOT will 
possess a wider range of identifi ed characteristics. One of 
the advantages of this system will be the elimination of 
source effect. Since the SPOT trial is planted at 12 to 15 
locations, there will be a better estimate of yield stability and 
evaluation of specifi c characteristics. Cultivars can then be 
selected with more confi dence for the ISVEX trial.
 “A major problem with ISVEX is how to obtain from 
one source 90 kilograms of high-quality seed which has 
85-90% germination. To eliminate this problem, seed of all 
cultivars in SPOT will be increased concurrently at Puerto 
Rico in order to have adequate seed for those entries selected 
for inclusion in ISVEX.
 “If you know of a soybean breeder or agronomist who 
has an active crossing or selection program but who did not 

receive notice of the SIEVE trial, please notify INTSOY so 
that every scientist might have the opportunity to submit 
entries. Every phase of this genetic improvement system 
relies heavily upon the active cooperation of scientists 
around the world.
 “Plans for 1978 ISVEX: Varieties selected for the 1978 
ISVEX trials include tropical, subtropical, and temperate 
groups. The tropical trial contains seven new entries, which 
were identifi ed through the Puerto Rican soybean breeding 
program, the 1976 and 1977 SPOT trials, and soybean 
breeders in other countries and organizations. The new 
SIEVE and SPOT system is expected to have a major effect 
on ISVEX by 1980.”

676. Schactan, J. 1977. Termination of the PAG. PAG 
Bulletin (Protein Advisory Group, WHO / FAO / UNICEF) 
7(3-4):1. Sept/Dec.
• Summary: This is the last issue of the PAG Bulletin. PAG 
[Protein Advisory Group] will be terminated on 31 Dec. 
1977. The author expresses his “special gratitude to the 
Swedish International Development Authority (SIDA). Their 
generous fi nancial help has made possible the publication 
of the PAG Bulletin in three languages and its distribution 
to over 6,000 persons and institutions throughout the 
world during the period 1974-77.” Address: Director, PAG 
Secretariat.

677. Scrimshaw, Nevin S. 1977. Through a glass darkly: 
Discerning the practical implications of human dietary 
protein-energy interrelationships. Nutrition Reviews 
35(12):321-37. Dec. [37 ref]
• Summary: This, the 9th annual W.O. Atwater Memorial 
Lecture, sponsored by USDA’s Agricultural Research 
Service, “was given on Aug. 15, 1977, at the Open Plenary 
Session, Western Hemisphere Congress V, Quebec, Canada. 
These lectures commemorate the life and work of Dr. 
Atwater, who established the science of modern human 
nutrition in the United States.
 The Introduction begins: “No issue of human nutrition 
in the last decade has occasioned more controversy and 
misunderstanding, or been more signifi cant to national and 
international strategies for dealing with malnutrition in 
developing countries, than the relative importance of protein 
and energy defi cits in the diets of the underprivileged.”
 Throughout the 1960s, there was a growing recognition 
of the problem of assuring adequate dietary protein for 
the rapidly increasing populations of the less developed 
countries of the world. Researchers emphasized that, while 
increased cereal production utilizing Green Revolution 
techniques might ensure adequate dietary calories, there was 
a parallel need to assure production of foods providing more 
protein relative to calories.
 “In April 1971, a Joint FAO/WHO Expert Committee 
on Energy and Protein Requirements proposed ‘...for 
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normal, healthy individuals,’ levels of dietary protein intake 
expressed as egg or milk protein, that, for adults, were 20 
percent lower than the 1965 recommendations, while the 
energy recommendations remained essentially unchanged.’ 
Comparisons of the average intake of populations studied 
in developing countries, using these new criteria, usually 
indicated protein to be as adequate, or less inadequate, than 
caloric intakes.” Scrimshaw has discussed elsewhere the 
development of these recommendations.
 Page 322: “It is now well recognized that concentration 
on improving yields of cereals–wheat, corn, and rice–has 
been associated with a decrease in the per caput production 
and a rise in the relative price of legumes in most developing 
countries in which Green Revolution techniques have made 
progress (4). Because legumes are important sources of more 
concentrated protein to complement cereal diets, and the 
poor in these countries have been able to afford less of them, 
their nutritional status has deteriorated in some instances.”
 Page 335: “There is no doubt that good nutrition 
requires a balanced complement of protein and calories, and 
neither can be neglected in the diets of the underprivileged 
and vulnerable. To the extent that the pendulum swung 
too far in emphasizing protein in the 1960s, and too far 
in emphasizing calories in the 1970s, it must come to a 
more appropriate intermediate position for the 1980s and 
beyond.” Address: PhD, M.D., Institute Prof. and Head, 
Dep. of Nutrition and Food Science, Massachusetts Inst. of 
Technology, Cambridge, Massachusetts 02139.

678. Crambade, P. 1977. Amélioration de l’arachide-culture 
et autres oléagineux au Mali–Bilan technique des recherches 
en matière d’Agronomie générale et de cultures vivrierès 
conduite par l’IRAT de 1974 a 1976 au Mali [Improvement 
of peanut-crop and other oil crops in Mali–Technical review 
of research in general agronomy and food crops conducted 
by IRAT from 1974 to 1976 in Mali]. Paris: IRAT. [Fre]*

679. FAO-DANIDA. 1977. Food legume crops, 
improvement and production. Rome, Italy. *

680. Feistritzer, W.P.; Rosell, C.; Leinart, J.M. comps. 
1977. FAO Seed Review, 1974-75. Rome, Italy: Food and 
Agricultural Organization of the United Nations. 81 p. See 
also FAO Seed Review, 1979-80 (publ. 1981). 218 p.
• Summary: Table 1 (p. 3) is titled “Situation of production 
and distribution of quality seed of selected crop groups 
1979/1980.” The 5 columns are: (1) Crop Group: Food, 
industrial, vegetable, pasture.
 (2) Region (No. of countries): Africa (25), Asia (24), 
Central America (9), South America (10), North America (2), 
Europe (11), Oceania (3).
 (3) Category A–Advanced level: Cultivar improvement 
%, Seed quality control %, Seed production and distribution 
%.

 (4) Category B–Fragmentary or pilot scale operation: 
Cultivar improvement %, Seed quality control %, Seed 
production and distribution %.
 (5) Category C–No activity reported: Cultivar 
improvement %, Seed quality control %, Seed production 
and distribution %. Address: FAO.

681. IRAT–Cameroun. 1977. Centre de Cultures vivrières et 
fruitières Nyombè [Njombé] [Nyombè food and fruit crops 
center]. In: Rapport 1977. [Fre]*
Address: Cameroon.

682. IRAT–Mission au Mali Amélioration des cultures 
Oléagineuses. 1977. Rapport synthetique de la campagne 
1976-1977 [Synthesis of the report of the campaign of 1976-
1977]. Paris: IRAT. [Fre]*

683. IRAT, France. 1977. IRAT. Rapport annuel 1977 
[Annual report of IRAT for 1977]. Paris: IRAT (Institut 
de Recherches Agronomiques Tropicales et des Culturies 
Vivrieres). 192 pp. [Fre]*
• Summary: Discusses the research conducted at GERDAT, 
France, and in various African countries (Madagascar, Mali, 
Niger, Ivory Coast, Senegal, and Cameroon) on protection 
of rice, maize, sorghum, millet, soybean, and various market 
garden and other crops.

684. United Nations Industrial Development Organization 
(UNIDO). 1977. Information sources on the vegetable oil 
processing industry. New York, NY: United Nations. 101 p. *

685. Williams, S.W. 1977. Economics of soybean 
production, updated ideas about soybean marketing, and 
the Soybean Newsletter. INTSOY Sri Lanka Soybean 
Development Programme. *
• Summary: Williams was in Sri Lanka from 22 May to 16 
July 1977.

686. Asian Vegetable Research and Development Center. 
1977. Progress Report 1976. Shanhua, Taiwan. Soybeans: p. 
31-42. *
• Summary: “Two selections 60040-1 and 3006-3-11, and 
three cultivars, PI 230970 (green seed). PI 230970 (black 
seed), and PI 230971 were found moderately resistant to rust 
in a series of fi eld and laboratory tests” (from AVRDC 1992, 
#13). Address: Shanhua, Taiwan.

687. Ayanaba, A. 1977. Towards better use of inoculants in 
the humid tropics. In: A. Ayanaba and P.J. Dart, eds. 1977. 
Biological Nitrogen Fixation in Farming Systems of the 
Tropics. New York, NY: Wiley and Sons. xi + 377 p. See p. 
181-87. Chap. 15. Based on papers presented at a symposium 
held at the International Institute of Tropical Agriculture, 
Ibadan, Nigeria, in October 1975. [26 ref]



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   288

© Copyright Soyinfo Center 2021

• Summary: A positive yield response to soybean inoculation 
was reported in Ghana, Sierra Leone, Cameroon, Malagasy 
Republic, Zaire, and Kenya. The author has observed that 
soybean inoculation is also practiced in Senegal, Liberia, 
and the Ivory Coast (p. 183). Address: International Inst. of 
Tropical Agriculture, P.M.B. 5320, Ibadan, Nigeria.

688. Ayanaba, A.; Dart, P.J. eds. 1977. Biological nitrogen 
fi xation in farming systems of the tropics. New York, NY: 
John Wiley & Sons. A Wiley-Interscience Publication. 
xi + 377 p. Index. 22 cm. Based on papers presented at a 
symposium held at the International Institute of Tropical 
Agriculture, Ibadan, Nigeria, in October 1975.
• Summary: Contents: Foreword. Section I. General 
Considerations. Section II. Legumes in farming systems of 
the tropics. Section III. Ecology and physiology of Rhizobia. 
Section IV. Nitrogen Fixation in legumes. Section V. Non-
legume sources of biological nitrogen in nature. Section VI. 
Measuring nitrogen gains and losses in farming systems.
 Soy is mentioned on the following pages: 3, 4-8, 144, 
158-61, 175, 182-83, 245-46, 327-31. Chapters in which soy 
is mentioned are cited separately. Address: 1. International 
Inst. of Tropical Agriculture, Nigeria; 2. International 
Crops Research Inst. for the Semi-Arid Tropics (ICRISAT), 
Hyderabad, India.

689. Bernstein, J.; Brown, H.; Bell, D.E.; et al. 1977. World 
food and nutrition study. The potential contributions of 
research. Washington, DC: National Academy of Sciences. 
xxvi + 192 p. No index. 23 cm. [67* ref]
• Summary: This report concludes that, given the political 
will in the USA and abroad, it should be possible, by the 
end of this century, to eliminate most of the hunger and 
malnutrition now associated with mass poverty. “Few of the 
challenges facing humanity are larger or more important than 
the problem of world hunger and malnutrition.”
 Possibly as many as 450 million people (FAO estimate) 
to 1,000 million people (World Bank estimate, p. 26) do not 
receive enough food. These people represent 11-25% of the 
world’s population. Large and increasing numbers of people 
are hungry and malnourished. Most of the hungry people live 
in the poor countries.
 The problem of alleviating hunger and malnutrition in 
the world is a complex one. Success will depend on how 
effectively we undertake four major tasks: 1. Increasing the 
supply of the right kinds of food where it is needed. It is 
encouraging that developing countries collectively increased 
their food production by 38% during the period 1965 to 
1975. 2. Reducing poverty. 3. Improving the stability of food 
supplies. 4. Decreasing the rate of population growth. “In 
the short run, gains in nutrition in low-income countries may 
increase population growth rates by decreasing mortality 
before fertility declines.”
 Losses from pests may average, worldwide, a third 

of potential production. Rice, the world’s most important 
crop, suffers losses of perhaps 40-50%. Fluctuations in 
weather and climate cause the largest variations in food 
production. “Most of the potentially arable land that is not 
farmed is in the tropics of Africa and South America, about 
1 billion [1,000 million] hectares, or three-fourths again 
as much land [i.e. 1.75 times as much land] as is presently 
cultivated in the world–but 75% of this land has acidic 
soil... Today, 14% of the world’s farmland is irrigated [this 
does not include rainfed agriculture] and estimates suggest 
that the area irrigated could be doubled... Fertilizer sources: 
The use of chemical fertilizers is usually the most rapid 
means of increasing farm production... Ruminant livestock: 
Two thirds of the world’s agricultural land is in permanent 
pasture, range, and meadow, of which 60% is not suitable for 
cultivation. These lands, where not claimed for other uses, 
are best exploited by large ruminant livestock, primarily beef 
and dairy cattle...
 “Malnutrition causes millions of premature deaths each 
year... In some societies 40% of the children die before 
the age of fi ve, mostly from nutrition-related causes. A 
substantial portion of the survivors suffer handicaps of 
learning, behavior, and work capacity because of inadequate 
diets and recurring illness... With the rapid growth of world 
population, the absolute number of malnourished people has 
increased greatly, although the proportion has decreased.” 
1.1 billion people live in the high-income countries. “The 
poorest countries with GNP per capita under $200, include 
about 1.2 billion people in 36 extremely poor countries 
spread across Asia and the middle of Africa. Hunger and 
malnutrition are the most severe in these countries. An 
estimated one-third to one-half of the people in these 
countries are malnourished.” In the centrally planned 
countries, malnutrition is not common. Address: National 
Academy of Sciences, Washington, DC.

690. Brockman, F. 1977. Tanzania National Grain Legume 
Research Program. Tropical Grain Legume Bulletin No. 8. p. 
67-76.
• Summary: “After the failure of the Overseas Food 
Corporation Groundnut Scheme in the 1950’s, soybeans 
were produced on a considerable scale in the Nachingwea 
area in the southeastern part of Tanzania. Production reached 
a maximum in 1963 when 2,400 ha were under soybean. 
A breeding program was initiated at Nachingwea in 1955 
in support of this scheme. Before its completion in 1963, 
this program resulted in release of a number of varieties for 
low altitudes (below 1,200 meters)... Soybean production at 
Nachingwea ceased in 1963 due to a change in organization, 
but has been resumed in recent years. Currently, 750 ha 
are being grown on a parastatal and a prison farm. Plans 
are being developed to expand large scale mechanized 
production in the area to 8,000 ha over the next fi ve years 
and to construct an oil mill at Nachingwea which will 
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process soybeans, sesame, and groundnuts. Soybeans would 
appear to hold promise as a cash crop for ‘ujamaa’ village 
production.” The National Grain Legume Research Program 
became operational in the 1974/75 growing season. Address: 
Ilonga Agricultural Research Inst., Private Bag, Kilosa, 
Tanzania.

691. Chowdhury, M.S. 1977. Response of soybean to 
Rhizobium inoculation at Morogoro, Tanzania. In: A. 
Ayanaba and P.J. Dart, eds. 1977. Biological Nitrogen 
Fixation in Farming Systems of the Tropics. New York, NY: 
Wiley and Sons. xi + 377 p. See p. 245-53. Chap. 20. Based 
on papers presented at a symposium held at the International 
Institute of Tropical Agriculture, Ibadan, Nigeria, in October 
1975. [25 ref]
• Summary: Introduction: Soybean was fi rst introduced 
to Tanzania in 1907 by the Germans (Mmbaga 1975). The 
crop’s potential was realized much later and in 1955 a 
breeding program was initiated for different areas of the 
country (Mmbaga 1975). The soybean grows well in the 
coastal plains, the Nyika and the Makonde plateaus (Uriyo 
1974), but the average annual production of soybeans in 
Tanzania is still small (about 604 tonnes per year) (Crop 
Production Statistics in Tanzania, 1974) and the average 
yield is only 670 kg per ha (FAO Production Yearbook, 
1968).
 The author is working to incorporate the higher 
agronomic potential of U.S. soybean cultivars into the 
nodulated nodulating soybean varieties. Address: Dep. of 
Soil Science and Agriculture Chemistry, Univ. of dar es 
Salaam, P.O. Box 643, Morogoro, Tanzania.

692. FAO (Food and Agricultural Organization of the United 
Nations). 1977. Dietary fats and oils in human nutrition. 
Rome, Italy: FAO. 94 p. (Chem. Abst. 89:128296). *
• Summary: Amply confi rmed the concept of an essential 
fatty acid defi ciency.

693. Food and Agricultural Organization of the United 
Nations. 1977. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 31:124.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. F = FAO estimate. Egypt: Harvested 
4,000* ha in 1975, 7,000* ha in 1976, and 8,000F ha in 
1977.
 Liberia: Harvested 4,000 ha in 1969-71, 4,000F ha in 
1975, 5,000F ha in 1976, and 5,000F ha in 1977.
 Zambia (formerly Northern Rhodesia): Harvested 1,000 
ha in 1975, 1976, and 1977F.
 Note: In 1977 total soybean production in Africa began 
to increase rapidly, after 15 years of slow but steady growth. 
The leading soybean producing countries were Egypt, 
Zimbabwe, and Nigeria. Production reached about 100,000 

tonnes (metric tons) in 1976, rising to about 230,000 tonnes 
in 1979.
 Nicaragua: Harvested 1,000 ha in 1975*, 1976*, and 
1977F.
 Chile: Harvested 1,000 ha in 1969-71, 1,000* ha in 
1975, 2,000* ha in 1976, and 1,000* ha in 1977.
 Iraq: Produced 1,000F tonnes (metric tons) in 1976 and 
1,000F tonnes in 1977.
 Also of interest: Iran produced (on average) 5,000 
tonnes in 1969-71, 70,000* tonnes in 1975, 102,000* tonnes 
in 1976, and 103,000F tonnes in 1977.
 Turkey produced (on average) 11,000 tonnes in 1969-
71, 7,000 tonnes in 1975, 9,000 tonnes in 1976, and 8,000* 
tonnes in 1977.

694. Harper, A.E. 1977. Human amino acid and nitrogen 
requirements as the basis for evaluation of nutritional quality 
of proteins. In: J.R. Whitaker and S.R. Tannenbaum, eds. 
1977. Food Proteins. Westport, CT: AVI Publishing Co. xi + 
602 p. See p. 363-86. [43 ref]
• Summary: Contents: Introduction. Protein (nitrogen) 
requirements and allowances. Requirements for amino acids. 
Nutritional value of food proteins (the more protein one 
consumes, the less effi ciently it is used by the body).
 Nitrogen is used for both growth and maintenance. The 
portion used for growth is greatest during the fi rst year of 
life (max. 27% of the total), but decreases to about 10% of 
the total by age 10 and zero after about age 18. The total 
(expressed in mg of nitrogen per kg of body weight per day, 
and with an added safety factor included) is greatest during 
the fi rst year of life (150-200), falling to about 100 by age 10 
and 80 by age 18.
 Tables: (1) Average nitrogen intakes that maintain 
nitrogen equilibrium in adults. (2) Average obligatory 
nitrogen losses of adult (70 kg) man. (3) Change in protein 
requirements with age. (4) Amino acid requirements of 
human adults. (5) Range of amino acid requirements of men. 
(6) Change in amino acid requirements with age. (7) Percent 
deviations of the essential amino acid content of whole wheat 
proteins from amino acid content of whole egg proteins 
and calculation of chemical score. (8) Adequacy of proteins 
resembling in composition NAS/NRC or FAO/WHO amino 
acid scoring patterns for meeting estimated amino acid 
requirements in infants and adults. (9) Comparison of amino 
acid composition of proteins of cow’s milk or corn-bean 
mixture with that of protein based on FAO/WHO amino acid 
scoring pattern. (10) Average nitrogen retention of children 
fed cow’s milk or corn beans as a protein source. Figures: 
(1) Limited effect of income on proportion of calories 
from protein. (2) Change with age in proportion of dietary 
nitrogen required for growth and maintenance. (3) Effect 
of N intake on biological value of proteins for children. 
Address: Dep. of Nutritional Sciences, Univ. of Wisconsin, 
Madison, WI 53706.
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695. Hinson, K.; Hartwig, E.E. 1977. Soybean production in 
the tropics. FAO Plant Production and Protection Paper No. 
4. v + 92 p. Illust. 27 cm. (Rome, Italy). Revised 1982. [82 
ref. Eng; Chi; Fre; Spa]
• Summary: Contents: Introduction. Botany: Taxonomy, 
morphology, genetic traits of agronomic importance. 
Climatic requirements: Temperature, rainfall patterns, 
photoperiod response. Soils and soil fertility: Mineral 
nutrition, soil management, soil organisms. Water and water 
management. Varieties and variety development: Variety 
adaptation, variety development. Culture: Growing season, 
varieties, seedbed preparation, planting, population density, 
pest management. Nitrogen nutrition and inoculation: 
Inoculants and inoculation procedures, symbiotic nitrogen 
fi xation, N fertilization vs. symbiotic fi xation. Diseases 
and nematodes: Bacterial diseases, fungal diseases, virus 
diseases, nematodes. Insects: Leaf-feeding insects, pod-
feeding insects, stem-feeding insects. Harvesting and seed 
storage: Seed quality factors, seed storage, harvesting with 
combines, drying and handling, other harvesting methods. 
Nutritive quality and use: Processing methods, soy fl our, 
whole soybean, Asiatic foods (tofu or soybean curd, tempeh). 
Rotations and intercropping: Rotations, intercropping. 
Bibliography. Address: Research Agronomists, USDA.

696. International Institute of Tropical Agriculture. 1977. 
Annual report 1976. Ibadan, Nigeria. 126 p.
• Summary: The section titled “Soybean Improvement” (p. 
42-47), within the Grain Legume Improvement Program, 
discusses IITA trial results (observation plots, other trials, 
shattering resistance, international trials), recombination and 
selection, plant protection (insect pests), seed quality and 
viability. Soybean is also discussed on p. 77 in one section 
about nitrogen responses in mixed cropping (maize-soybean 
rotation), and in another section about tolerance of fi ve 
tropical grain legumes to high soil acidity. During the 1976 
season, two soybean varieties had grain yields over 3,000 
kg/ha: TGm-249-3 (3,044), and Bossier (3,008). Address: 
Ibadan, Nigeria.

697. Laszlo, Ervin; et al. 1977. Goals for mankind: A 
report to The Club of Rome on the new horizons of global 
community. Updated and revised. New York, NY: New 
American Library. xxiv + 374 p. Illust. No index. 18 cm. 
[75* ref]
• Summary: Contents: Foreword by Aurelio Peccei and 
Alexander King. Preface. Preface to the NAL [New 
American Library] Edition. The Goals for Mankind. 
Contributors. Part I: A world atlas of contemporary goals. 
Section 1: An atlas of national and regional goals. 1. Goals in 
Canada and in the United States. 2. Goals in Western Europe. 
3. Goals in the Soviet Union and Eastern Europe. 4. Goals 
in China and in Japan. 5. Goals in Latin America. 6. Goals 

in Africa and in the Middle East. 7. Goals in India and in 
Southeast Asia. 8. Goals in Australia.
 Section 2: An Atlas of International and Transnational 
Goals. 9. Goals of the United Nations and Its Affi liated 
Organization. 10. Goals of Multinational Corporations. 11. 
Goals of the World Council of Churches.
 New Horizons through Global Goals 12. Global Security 
Goals. 13. Global Food Goals. 14 Global Energy and 
Resource Goals. 15. Global Development Goals. 16. The 
Current Goals Gap.
 Breaking through the Inner Limits.
 17. The Great Religions and World Solidarity. 18. The 
Modern World Views and World Solidarity. 19. A World 
Solidarity Revolution.
 Postscript: Interexistence and Entente. 
Acknowledgments. Address: Senior Fellow of the United 
Nations Project on the Future at UNITAR, and a Prof. of 
Philosophy at the State Univ. of New York (SUNY) at 
Geneseo.

698. Menegay, T.H. 1977. The AVRDC vegetable preparation 
manual. Tainan, Taiwan: Asian Vegetable Research and 
Development Center. See p. 1-24. [Eng]

699. Moomaw, J.C.; Park, H.G.; Shanmugasundaram, 
S. 1977. The role of legumes in South and Southeast 
Asia. College of Tropical Agriculture (Univ. of Hawaii), 
Miscellaneous Publication No. 145. p. 155-69. J.M. Vincent, 
A.S. Whitney, and J. Bose, eds. Exploiting the Legume-
Rhizobium Symbiosis in Tropical Agriculture. [39 ref]
• Summary: Contents: Introduction: Role of legumes in 
agricultural production, role of legumes in human nutrition, 
future role of legumes.
 “People in South and Southeast Asia rely heavily on 
cereals and legumes for their major nutrients. FAO statistics 
(FAO, 1975) clearly show that protein needs are inadequately 
met and that vulnerable groups are suffering from both 
calorie and protein defi ciency. At least 90 million people, 
mostly children, are suffering from moderate to severe 
malnutrition. Greater legume production is necessary to 
provide even the generally inadequate protein and vitamins 
to the 2,200 million people living in the region.” Legumes 
are usually presented in four broad categories: food legumes, 
oil seeds, forage and cover crops, and miscellaneous” (p. 
155).
 “The role of legumes in agricultural production is small 
relative to that of cereals, but the role of legumes in human 
nutrition is more important than their relative acreage or 
production volume (harvested crop) indicate” (p. 158).
 “Among the 13,00 species of legumes, about 20 are 
eaten in signifi cant quantities by man directly as food. 
Soybean is easily the most important of these, especially 
in China, Japan, Korea, Taiwan, and Indonesia. Mungbean 
(Vigna radiata), black gram (V. mungo), chickpea (Cicer 
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arietinum), pigeon pea (Cajanus cajan), lentil (Lens 
esculenta), dry beans (Phaseolus vulgaris), lathyrus pea 
(Lathyrus sativus), broad bean (Vicia faba), cowpea (Vigna 
sinensis), groundnut (Arachis hypogaea), and dry pea (Pisum 
sativum).”
 Soybean research in Asia (AVRDC 1976) has fi ve major 
priorities (see p. 165).
 Tables show: (1) Area, yield and production of pulses 
in Asia, North America, and the world, 1961-65 and 
1974. Source: FAO Production Yearbook, 1974. In Asia, 
area harvested and production have decreased. In North 
America, area harvested is unchanged but production has 
increased. Worldwide, area harvested and production have 
both decreased. (4) Soybean production cost and returns in 
Thailand, Philippines, and Taiwan. Source: ARDC 1976. 
There is a very small net return (profi t) on soybeans in 
Thailand and Philippines, and a small loss in the Philippines. 
(5) Protein productivity of certain tropical food crops. 
Soybeans produce 9.1 kg of protein per ha per day, more 
than twice as much as any other crop shown in this table. No. 
2 are lima beans (4.5), followed by cowpea (3.3), winged 
bean (3.0), peanut (2.7), and chick pea. (6) Nutritional 
contribution of AVRDC’s six crops toward balancing a rice 
diet. Soybean is the best source of protein (36.8 gm per 100 
gm), followed by mungbean (22.9).
 Figures show: (1) Food grain yields (for cereal 
grains) have increased dramatically since about 1966 in 
developing countries as a result of the introduction of “Green 
Revolution” technology. Source: After Chancellor and Goss 
1976. Address: AVRDC, Shanhua, Taiwan.

700. Nangju, D. 1977. Effect of date of harvest on seed 
quality and viability of soya beans. J. of Agricultural Science 
(Cambridge, UK) 89(1):107-12. [13 ref]
• Summary: “Table 3 summarizes the differences of the four 
cultivars in terms of seed quality, seed size and germination. 
This table clearly shows the superiority of Improved 
Pelican over the other cultivars in terms of seed quality and 
viability. Improved Pelican has the smallest seed among the 
four cultivars. Green et al. (1965) found that small seeds 
were associated with high laboratory germination and high 
fi eld emergence.” Address: International Inst. of Tropical 
Agriculture IITA], Ibadan, Nigeria.

701. Orr, Elizabeth. 1977. The contribution of new food 
mixtures to the relief of malnutrition: A second look. Food 
and Nutrition (U.N.) 3(2):2-10. [4 ref]
• Summary: This is an update of the 1972 Tropical 
Products Institute study. A table lists products by continent 
and country, and categorizes them as exploratory stage, 
production terminated, production irregular/position not 
known, and in regular production, each with its year of 
introduction. Soy products terminated include Saci (1968) in 
Brazil and Saridele (1957) in Indonesia.

 Soy products with production irregular or position not 
known include Soya Products in Mexico (introduced by 
Conasupo in the early 1960s) and Solein (1963) in Brazil.
 Soy products in regular production include Puma (1969) 
in Guyana, Pronutro (1962) in South Africa, Soya Products 
(1968) in Uganda, Vitasoy (1940) in Hong Kong, Vitabean 
(1952) in Malaysia and Singapore, and Soya Products (1963) 
in Thailand. Other soy products discussed include Superchil 
and Fortesan in Chile, Bienestarina in Colombia, Incaparina 
in Guatemala, Maisoy in Bolivia, Leche Avena in Ecuador, 
Nutri Nugget, Protesnac, Protein Plus, Shaktiahar, and 
Paushtikahar (all from Soya Production and Research Assoc., 
Bareilly) in India, and Thriposha in Sri Lanka. Address: 
Head, Marketing and Industrial Economics Dep., Tropical 
Products Inst., London.

702. Rahman, Lutfur; Rubbi, S.F.; Shamsul Haque, M.; 
Zahidul Haque, M. eds. 1977. Annual report. Bangladesh 
Co-ordinated Soybean Research Project, Annual Report No. 
2. 193 p. For 1976-77. (Bangladesh Agricultural Research 
Council, Dacca).
• Summary: This report covers the period from July 1976 
to June 1977. The following organizations are involved 
in the program: Bangladesh Agricultural University at 
Mymensingh (BAU), Bangladesh Agricultural Research 
Institute (BARI), Bangladesh Rice Research Institute 
(BRRI), Bangladesh Council for Scientifi c & Industrial 
Research, Dacca (BCSIR), Institute of Nuclear Agriculture 
(INA), Sugarcane Research Institute (SRI), Rajshahi 
University (RU), Mennonite Central Committee (MCC; does 
not receive program funds), United Nations International 
Children Emergency Fund (UNICEF; does not receive 
program funds).
 Information about the research conducted on soybean 
foods is given on pages 14-20 (soy biscuits, soy-fl our, 
soymilk), and pages 172-83. The latter describes 3 
experiments: 1. Preparation of different soy-recipes and 
studies on the nutritive value of the prepared products 
(soybean paste made from cooked whole soybeans). 2. 
Studies of soybean oil and the utilization of the oil and oil 
cakes. 3. Studies on the isolation, recovery and utilization 
of soy proteins for preparation of various food products 
(soymilk). Address: BARC, 130-C, Dhanmondi Residential 
Area, Road No. 1, Dacca–5, Bangladesh.

703. U.S. Department of Agriculture. 1977. The annual 
report on activities carried out under Public Law 480, 
83d Congress, as amended, during the period July 1, 
1975 through September 30, 1976. Washington, DC: U.S. 
Government Printing Offi ce. See table 17.
• Summary: Table 18 is titled “Title II, Public Law 480–total 
commodities shipped by program sponsor, fi scal year 1976.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
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Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: Soy fortifi ed sorghum grits (SFSG), 
CSB (corn soya blend), CSM (corn soya mix), WSB (wheat 
soya blend), and small amounts of soya fl our. The vegetable 
oil which was shipped to many countries was soybean oil; it 
is not recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas: Near East: Bhutan, Egypt, 
Gaza, Jordan, Jordan West Bank, Morocco, Tunisia, Yemen.
 Latin America: Bolivia, Brazil, Chile, Colombia, 
Costa Rica, Dominican Republic, Ecuador, El Salvador, 
Guatemala, Guyana, Haiti, Honduras, Nicaragua, Panama, 
Paraguay, Peru.
 Africa: Benin, Botswana, Burundi, Cameroon, Cape 
Verde, Central African Republic, Ethiopia, Gambia, Ghana, 
Kenya, Lesotho, Liberia, Malagasy, Malawi, Mauritania, 
Mauritius, Niger, Rwanda, Senegal, Seychelles, Sierra 
Leone, Sudan, Tanzania, Togo, Zambia.
 Asia: Bangladesh, India, Indonesia, Korea, Nepal, 
Pakistan, Philippines, Singapore, Sri Lanka.
 Concerning “peanut oil” shipped under P.L. 480 Title II 
in fi scal year 1970: India received 37,776 million lb (Table 
18). Address: Washington, DC. Phone: 703-875-4901 (1991).

704. Soybean Rust Newsletter. 1977--. Serial/periodical. 
Published by the International Working Group on 
Soybean Rust, AVRDC, TVIS, Shanhua, Taiwan. Dr. S. 
Shanmugasundaram, editor. 28 cm. [Eng]
• Summary: A newsletter about the world’s most dreaded 
and devastating soybean disease. Address: Shanhua, Tainan, 
Taiwan.

705. Bhumiratana, Amara. 1978. Infant food supplement: 
A soya bean based product. In: American Soybean Assoc., 
ed. 1978. International Soya Protein Food Conference, 
Proceedings. Hudson, Iowa: ASA. 136 p. See p. 77-92. [5 
ref]
• Summary: Contents: Abstract: Nutritional requirement 
for infant, development of food supplements (kaset soy 
milk, kaset infant food). Appendix I: Thai baby food 
standards. Appendix II: Joint FAO/WHO codex alimentarius 
commission draft standard for infant formula.
 A table gives a detailed comparison of human milk and 
cow’s milk. Though both contain about the same number 
of grams of solids per 100 gm (12.9 gm and 12.7 gm 
respectively), the human milk contains only one-third as 
much protein (1.1 gm vs. 3.3 gm) and 27% as much calcium 
(340 mg vs. 1250 mg). Address: Inst. of Food Research and 

Product Development, Kasetart Univ., Bangkok, Thailaland.

706. Hymowitz, Theodore. 1978. Sri Lanka Soybean 
Development Program. Report No. 17. University of 
Illinois, Urbana, Illinois: INTSOY. 3 p. Contract No. UNDP/
SRL/73/007-1/AGOF INTSOY.
• Summary: Hymowitz arrived in Sri Lanka on 15 Jan. 
1978 and departed on 27 Jan. 1978. Discusses soybean 
production research. “Examination of the Glycine sheets at 
the Herbarium, Botanical Garden, Peradeniya, revealed that 
soybeans have been tested in Sri Lanka as far back as 1899. 
The seed was introduced from Japan.” Address: Dep. of 
Agronomy, Univ. of Illinois.

707. Behrman, Daniel. 1978. Protein for the poor from 
fermented foods. ASM News (American Society for 
Microbiology, Ann Arbor, Michigan) 44(3):104-06. March.
• Summary: This article begins: “The transfer of technology 
is usually one-way as from West to East or, if one prefers. 
from North to South. from the industrial to the less-
developed world. It came as a pleasant change, therefore, 
to learn how certain Asian fermented foods are being tried 
outside the native countries as a form of low-cost but tasty 
protein. even in the United States.
 “The Symposium on Indigenous Fermented Foods was 
held in conjunction with the Fifth International Conference 
on Global Impacts of Microbiology (21-26 November 
1977) and organized by the government of Thailand in 
cooperation with UNESCO. the United Nations Environment 
Programme, and a number of other governments, 
international organizations. and private fi rms.”
 Includes a discussion of tempe by Dr. Keith H. 
Steinkraus. Centuries ago, before modern chemistry and 
microbiology, the Indonesians developed a fermented food 
in which soybeans are soaked, dehulled, partially cooked and 
inoculated with molds belonging to the genus Rhizopus. The 
fermented soybeans are knitted into a tight compact cake by 
the fi brous mold mycelium in 1 to 3 days. This protein-rich 
cake can be sliced and deep-fried or used as a substitute for 
meat in soups. This product called tempe has a texture which 
appeals to the consumer; its protein content and nutritive 
value make a good substitute for meat in the diet.
 “Steinkraus remarked that tempe can be manufactured in 
any part of the world where soybeans are available. He also 
regards it as one of the world’s fi rst quick-cooking foods. 
Soybeans generally must be boiled for about 6 h before they 
can be consumed. After being fermented into tempe, they 
need only 10 min of boiling or 3 to 4 min of deep-fat frying 
to be ready to eat.
 “Because of its similarity to meat analogs produced 
by high-technology and high-energy processes, tempe was 
somewhat the star of the Bangkok symposium. William 
Shurtleff, an American author, described its use in American 
cuisine, leading to such dishes as the tempeburger [tempeh 
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burger] or the tempe-lettuce-and-tomato double-decker 
sandwich.” Address: Science Editor, UNESCO.

708. Brown, Lester R. 1978. The twenty-ninth day: 
Accommodating human needs and numbers to the earth’s 
resources. New York, NY: W.W. Norton & Co. xiii + 363 p. 
Index. 21 cm. [371* ref]
• Summary: One of the best books seen on interrelationship 
of the world’s major problems such as population, growth, 
hunger, our planet’s failing life support systems. “The 
title comes from a riddle the French use to teach their 
schoolchildren exponential growth. The riddle begins with 
a lily pond that has one leaf in it the fi rst day, two leaves 
the second day, four the third day, then eight, and so on. 
Question: If the pond fi lls on the thirtieth day, when is the 
pond half full? Answer: The twenty-ninth day.”
 The author’s multifaceted analysis sees the primary 
cause of hunger and starvation as rapid population growth 
and the increased stresses it puts on the planet’s four major 
biological systems: croplands, oceanic fi sheries, grasslands, 
and forests. In each area, as demand exceeds the sustainable 
yield, populations begin to eat away at the biological 
base that sustains them; in economic terms, they consume 
principal as well as interest. Population pressures coupled 
with unsound land-use patterns lead to erosion, deforestation, 
fl ooding, overgrazing and other disturbances in the 
ecosystem, which in turn affect food production. Secondary 
causes of hunger include the increasing use of basic food 
crops as livestock fodder in affl uent diets.
 At the present growth rate of 1.64 percent, the 
population of the planet will double every 43 years. Many 
of the poorer nations, with growth rates of 3 percent, double 
every 23 years and (theoretically) increase a staggering 
nineteenfold every century! During the seventies the rate of 
increase began to slow, perhaps for the fi rst time in history–a 
promising sign. Yet each day 178,000 new faces appear 
at the breakfast table and 64 million more passengers are 
added to spaceship earth each year. At the same time, there 
has been very little net increase in the world’s agricultural 
acreage since 1955. According to the United Nations median 
projections, the world’s population is expected to rise from 
the present 4.1 billion fi gure to 6 billion shortly before the 
year 2000, with about 90 percent of the additional 2 billion 
people being born in developing countries. Brown states 
the urgent need to attack the problem of population growth 
from all directions at once: make family planning services 
universally available; liberating women from traditional 
roles; meeting basic social needs, such as adequate health 
care, nutrition, and literacy, that are usually associated 
with reduced fertility; educating the people about the 
consequences of rapid population growth; and reshaping 
national economic and social policies to encourage small 
families. Countries such as China and Singapore that have 
moved on all fi ve fronts at once have been spectacularly 

successful in reducing their birth rates. In Indonesia, a well-
organized family planning program (which has not been 
accompanied by extensive social restructuring) has led to 
a decline in birth rate only slightly less than that in China. 
Each of us can make a vital contribution to population 
control by limiting our family size to two children or less.
 As people (including the upper classes in developing 
countries) become more affl uent, they tend to increase their 
consumption of meat, poultry, dairy products, and eggs. 
In 1975, to produce these products, roughly 33 percent 
of the world’s grain harvest (78 percent of the U.S. grain 
harvest) was fed to livestock, yet could have been used for 
human food. This represents a total of 450 million tons, or a 
whopping 248 pounds for every person on the planet. Thus, 
according to Brown, while population growth accounts for 
about two-thirds of the annual growth in world food demand, 
this affl uent pattern of feeding livestock grain (the feedlot 
system which was developed in the U.S. in the 1950s as 
a way of reducing grain surpluses) accounts for the rest. 
Since more than 14 pounds of feedlot fodder protein are 
required to produce 1 pound of beef protein, a small increase 
in the demand for meat leads to an enormous decrease in 
the amount of grain and soy proteins available for human 
consumption and simultaneously tends to raise prices. 
Thus hungry people throughout the world are now in direct 
competition with livestock for basic foods. Because of their 
meat-heavy diet based on the feedlot system, Americans 
consume about fi ve times as much basic foods (and twenty 
times as much total resources) per capita as people in the 
developing countries. This wasteful pattern should be phased 
out as soon as possible.
 Brown sees hunger as an extremely complex problem 
with no single cause and requiring a combination of 
approaches. Population growth, patterns of land ownership, 
environmental deterioration, affl uent diets, miserable social 
conditions, inappropriate technology, and hunger all form a 
vicious circle which must be attacked at every point along its 
circumference.
 Pages 152-56 discuss world soybean production and 
price increases (focusing on the USA, Brazil, and China), 
and the world protein bind. “In 1975, roughly one-third 
of the world’s grain harvest–some 450 million tons–was 
fed to livestock and poultry.” Between 1950 and 1975, the 
world soybean harvest nearly quadrupled, rising from 16 to 
61 million tons. Unfortunately in parts of Brazil, soybeans 
compete with table beans and are bidding land away from the 
production of table beans and increasing their price. This in 
turn aggravates protein hunger among low-income Brazilians 
for whom they are a staple. Address: Worldwatch Inst., 
Washington, DC.

709. Santas, John. 1978. Re: The INTSOY short course in 
“Soybean Processing for Food Uses.” Letter to William 
Shurtleff, Director, New-Age Foods Study Center, P.O. Box 
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234, Lafayette, CA 94545, April 1. 1 p. Typed, with signature 
on letterhead.
• Summary:  “Dear Mr. Shurtleff:
 “Thank you for your interest in our short course, 
“Soybean Processing for Food Uses.”
 “Enclosed you will fi nd a 1979 course announcement 
which provides ‘Information for Sponsors,’ and gives a 
concise description along with course costs. Dr. L.S. Wei 
of our Food Science Department provides the technical 
leadership for this course. He recently completed work on 
the daily itinerary for the 1979 course, and I have enclosed 
that to provide you with more detailed information.
 “You ask, ‘Is the course only for foreigners?’ and the 
answer is ‘No.’ The course has been designed for, and 
attended by, people coming largely from countries that are 
in the early stages of developing their soybean industry; 
but after you study this material, I am sure you will agree 
that most of it would also be relevant to U.S. students. 
Most U.S. students do, however, have diffi culty fi nding the 
necessary fi nancial support; whereas, most foreign students 
are sponsored by USAID, FAO and other foreign assistance 
agencies which are actively involved in developing 
countries. We are preparing to offer the course for the fi fth 
time. During the fi rst four years the course has been attended 
by 44 trainees coming from 23 different countries. I should 
add that we still do not have the minimum of 10 enrollees 
required for the course, and will probably have to cancel 
if we do not have the minimum by the end of April. Any 
assistance you can give us in locating candidates would be 
appreciated.
 “I hope you will feel free to contact me if you have 
questions or need additional information.
 “Sincerely, John W. Santas,
 “cc: L.S. Wei” Address: Training and Communications 
Specialist, INTSOY.

710. INTSOY Newsletter (Urbana, Illinois). 1978. Sri 
Lankan soybean development program. No. 14. p. 1-2. May.
• Summary: Experiences of the Sri Lankan soybean 
development program illustrate the opportunities and 
problems associated with a broad-based national program 
of crop production, marketing, processing, and utilization. 
INTSOY has assisted with the research and educational 
component of this program in collaboration with the 
Government of Sri Lanka and several of its agricultural 
organizations. Support has been provided by the United 

Nations Development Program (UNDP), the Food and 
Agriculture Organization of the United Nations (FAO), the 
United Nations Children’s Fund (UNICEF), and CARE.
 “Soybean production continues to improve in Sri Lanka, 
and the potential for a still greater increase is excellent. In 
1977 about 400 hectares of soybeans were grown in the Yala 
season (April to September) and 2,000 hectares in the Maha 
season (September to February).
 “Yields of more than 4,000 kilograms per hectare are 
common in experimental fi eld trials. At present farm yields 
average less than 1,100 kilograms per hectare, but some 
farmers have realized as much as 2,445 kilograms per 
hectare. With further research, extension, and experience 
farm yields will increase appreciably. Farmers are frequently 
unaware of their soil needs with respect to fertilizers and 
lime. Soil analysis laboratories are needed to provide the 
extension service with information for proper fertilizer 
recommendations...”

711. Kanthamani, S.; Nelson, A.I.; Steinberg, M.P. 1978. 
Home preparation of soymilk: A new concept. INTSOY 
Series No. 14. p. 5-11. Whole Soybean Foods for Home and 
Village Use (College of Agric., Univ. of Illinois at Urbana-
Champaign). See Also Nelson 1978. [12 ref]
• Summary: “Summary and Conclusions: Heat treatment 
is the most important step in the preparation of soymilk. It 
is absolutely necessary to moisten and heat raw soybeans 
before grinding into a slurry in order to prevent development 
of the typical beany or painty fl avor.
 “Incorporation of sodium bicarbonate both in the 
blanching and grinding waters effects higher protein 
extraction in the fi nal product. However, concentrations 
higher than 0.05 percent in the blanch water and 0.04 percent 
in the grinding water imparted an off-fl avor to soymilk.
 “Soymilk prepared from cracked beans contained the 
lowest amount of protein and lowest viscosity as compared 
to soymilks prepared by other methods. Soymilk prepared 
from soy fl our developed a cooked-cereal fl avor which 
resulted in lower acceptability. Soymilk prepared from 
whole soybeans contained a high percentage of protein 
and was very good in acceptability. Home preparation of 
soymilk from whole soybeans is easily accomplished, less 
time consuming and requires the least amount of equipment. 
Considering all the factors involved in the various methods 
of soymilk preparation, the following simple procedure as 
represented by Method 2 is recommended for preparing 
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soymilk from whole soybeans:
 “Recommended procedure for preparation of soymilk:
 “1. Dry clean the whole soybeans, drop them directly 
into fi ve times their weight of boiling water containing 0.05 
percent sodium bicarbonate, and boil for fi ve minutes.
 “2. Discard this blanch water and drop the partly 
blanched beans into ten times the raw bean weight of boiling 
water containing 0.04 percent sodium bicarbonate.
 “3. Boil the beans for an additional fi ve minutes and 
grind, with the second blanch water, in a Waring blender 
for one minute at highest speed. (Hand grinder which will 
produce a fi nely ground material, can be used in place of the 
Waring blender.)
 “4. Stir the slurry well and fi lter with six-fold fi nely 
woven, moist cheesecloth. Squeeze out as much extract as 
possible.
 “5. Cook the fi ltrate at the simmering point for twenty 
minutes.
 “6. Flavor with 0.2 g salt, 4 g sugar and 17.6 microliter 
artifi cial cream fl avor per 100 ml of soymilk.
 “7. Stir well to dissolve all the ingredients, pour hot into 
bottle and cool. Store in refrigerator and use as fresh milk.
 “8. Follow directions carefully. Boiling times longer 
than recommended for whole beans will reduce the amount 
of protein in the fi nal product.
 “It must be emphasized that care be exercised in 
measuring ingredients and especially in controlling cooking 
times according to specifi cations. The residue, which remains 
after fi ltering, contains about 50 percent of the protein 
and fat of the raw beans. Thus, this residue is nutritionally 
valuable and should be used in preparing a number of high 
protein foods in the home.
 “Soymilk recipe using standard household measures 
rather than metric units.
 “Ingredients:
 “2/3 cup whole raw soybeans = 100 grams
 “2 cups of water containing (0.05 percent) 1/8 tsp 
NaHCO3 for blanching = 500 ml
 “4 cups of water containing 1/4 tsp NaHCO3 for 
grinding = 1000 ml
 “Flavoring for 1 cup soymilk:
 “2 1/4 tsp sugar
 “1/8 tsp salt
 “1 drop cream fl avor.” Address: Dep. of Food Science, 
Univ. of Illinois, Urbana.

712. Koch, D.S.; Nelson, A.I.; Wei, L.S. 1978. Soybean 
breakfast and patty foods: Time and energy saving for 
home preparation. INTSOY Series No. 14. p. 12-20. Whole 
Soybean Foods for Home and Village Use (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [7 ref]
• Summary: A quick method for making weaning foods and 
meat substitutes is to crush raw beans with a hammer mill or 
food mill, drop them into boiling water containing a small 

amount of sodium bicarbonate, and boil for 10 minutes. At 
that point other ingredients such as cereals, vegetables, or 
fruits can be added. The mixture is then simmered for 15 
minutes and pureed before serving. Address: Dep. of Food 
Science, Univ. of Illinois.

713. Nelson, A.I.; Steinberg, M.P.; Wei, L.S. eds. 1978. 
Whole soybean foods for home and village use. INTSOY 
Series No. 14. 31 p. May. (College of Agric., Univ. of Illinois 
at Urbana-Champaign). [26 ref]
• Summary: Contents: 1. Development of whole soybean 
foods for home use: Rationale, concept, and examples. 2. 
Home preparation of soy milk: A new concept. 3. Soybean 
breakfast and patty foods: Time and energy saving for 
home preparation. 4. Food products from whole soybeans. 
5. Developing a soybean dal for India and other countries. 
Address: Univ. of Illinois, Urbana.

714. Nelson, A.I.; Steinberg, M.P.; Wei, L.S. 1978. 
Development of whole soybean foods for home use: 
Rationale, concept and examples. INTSOY Series No. 14. 
p. 1-4. Whole Soybean Foods for Home and Village Use 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[4 ref]
• Summary: Contents: Introduction. The concept: 
Inactivation of the lipoxygenase enzyme system. Bicarbonate 
blanch. Elimination of anti-nutritional factors. Quality and 
variety of soybeans for direct food use. Use of this concept. 
Address: Dep. of Food Science, Univ. of Illinois, Urbana.

715. Nelson, A.I.; Steinberg, M.P.; Wei, L.S. 1978. Food 
products from whole soybeans. INTSOY Series No. 14. p. 
21-24. Whole Soybean Foods for Home and Village Use 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[3 ref]
• Summary: Reprinted from the Jan. 1971 issue of Soybean 
Digest. Address: Dep. of Food Science, Univ. of Illinois, 
Urbana.

716. Nelson, Alvin I. 1978. Sri Lanka Soybean Development 
Program. Report No. 18. University of Illinois, Urbana, 
Illinois: INTSOY. 11 p. Contract No. UNDP/SRL/73/007-1/
AGOF INTSOY.
• Summary: Prof. Nelson arrived in Sri Lanka on 2 Feb. 
1978 and departed on 25 April 1978. This is a report on his 
fi fth visit. Discusses development and demonstration of 
soybean foods for village and commercial uses. Address: 
Food Processing Specialist, INTSOY.

717. Spata, J.M.; Nelson, A.I.; Singh, S. 1978. Developing 
a soybean dal for India and other countries. INTSOY Series 
No. 14. p. 25-31. Whole Soybean Foods for Home and 
Village Use (College of Agric., Univ. of Illinois at Urbana-
Champaign). Reprinted from World Crops, March/April 
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1974. [7 ref]
• Summary: As part of the program, that started in 1966, 
to try to introduce high-yielding soyabeans to India, food 
scientists began work to develop soyabean foods suited to 
the Indian diet. Work began to develop a stable soybean dal. 
“Dal” is a Hindi word used to refer both to dry dehulled 
split pulses and the gruel type food made from these pulses. 
59 million acres of pulses are cultivated in India. The goal 
was to produce a soyabean dal similar in appearance and 
texture to the indigenous dals. Moreover, it must be priced 
competitively with other dals. Such a soyabean dal could 
increase the quantity and quality of the protein in the Indian 
diet. Thus, the nutritional value of a staple food would be 
improved.
 Tables show: (1) Average yield of pulses in India 
compares to that of soyabean. Soyabean is by far the highest. 
(2) Approximate relative price of protein from selected 
sources in India. Soya fl our is by far the least expensive. 
(3A) Hindi name, botanical name, and English name of 5 
different dals: (1) Arhar dal, Cajanus cajan Milsp., Pigeon 
pea. (2) Chana dal, Cicer arietinum L., Gram [or garbanzo 
bean]. (3) Mansoor dal, Lens esculenta Moench, Lentil. 
(4) Moong dal, Phaseolus aureus Roxb., Green gram. (5) 
Urd dal [Urad dal], Phaseolus mungo [later Vigna mungo], 
Black gram. (3B) Comparison of price, protein content, and 
tenderness of 5 different dals and soyabeans. (4) The effect 
of water hardness, soaking, and addition of 0.5% sodium 
bicarbonate [baking soda] on whole and dehulled soyabeans 
boiled for 30 minutes. (5) Estimation of costs to produce 
soyabean dal at processing plant and at the village level.
 Note: In no traditional soybean country (e.g., China, 
Japan, Korea, Indonesia, etc.) have soybeans ever been 
widely consumed as whole or split beans. Rather they are 
made into soyfoods. Address: Dep. of Food Science, Univ. of 
Illinois, Urbana.

718. International Agriculture Newsletter (Univ. of Illinois). 
1978-1992. Serial/periodical. College of Agriculture & 
College of Veterinary Medicine, University of Illinois at 
Urbana-Champaign. Issue No. 1. June 1978. Monthly.
• Summary: In issue No. 1 (June 1978, with a green 
letterhead and black type on beige paper) there is no 
statement of purpose nor any clue as to why these two 
colleges began to published this newsletter at this time. The 
last issue appears to be No. 161, dated Sept. 1992.

719. Varela, Raul; Munevar, F. 1978. Comportamiento de 
cepas de Rhizobium japonicum asociadas com variedades 
de Soya (Glycine max (L.) Merr) seleccionadas para el 
Departamento del Tolima [Behavior of Rhizobium japonicum 
strains associated with varieties of soybeans selected for 
the Department of Tolima]. Revista (Instituto Colombiano 
Agropecuario) (Bogota, Colombia) 13(2):249-55. June. [9 
ref. Spa; eng]

• Summary: “Greenhouse studies were conducted to 
observe the behavior of nine Rhizobium japonicum strains 
in association with three soybean genotypes (L-108, L-109 
and L-120) of promising characteristics of adaptation to 
the environment of the Department of Tolima (Colombia). 
The strains were supplied by the Centro Internacional 
de Agricultura Tropical (CIAT). The study included an 
experiment using seedling agar medium and another one in 
which the soybean plants were grown in pots containing soils 
from Perales series (Ibague plateau) and Dindalito series 
(Espinal).
 “The results confi rmed the specifi city of the Rhizobium 
japonicum-plant genotype association. Strains CIAT 1 and 
51 were affected the least by the plant genotype. The highest 
plant nitrogen-content, nodule dry-weight and dry-matter 
production were obtained with these strains. These results 
allow us to suggest their use for preparing inocula for the 
indicated genotypes and soils.
 “The soils studied supplied very small amounts of 
nitrogen to the soybean plant and had almost null populations 
of Rhizobium japonicum, which emphasizes the need for 
inoculation.
 “The results of the seedling-agar study indicated that 
dry-matter production is a suitable parameter for a quick and 
low cost comparison of Rhizobium japonicum strains, since 
it is correlated with nodule dry-weight and percent nitrogen 
of the aerial part of the plant.” Address: Program of Studies 
for Graduates UN-ICA and the Division of Agronomy, 
Colombian Agricultural Institute (ICA) (Programa de 
Estudios para Graduados UN-ICA y de la Division de 
Agronomia, Instituto Colombiano Agropecuario (ICA)).

720. Shanmugasundaram, S.; Tsou, Samson C.S. 1978. 
Photoperiod and critical duration for fl ower induction in 
soybean. Crop Science 18(4):598-601. July/Aug. [13 ref]
• Summary: If suitable varieties are available, soybeans can 
(theoretically) be cultivated year round in the tropics and 
sub-tropics.
 The critical stage at which the photoperiod has its major 
effect and the duration of photoperiod need are reported. 
Address: Asian Vegetable Research and Development Center 
(AVRDC), P.O. Box 42, Shanhua, Tainan 741, Taiwan.

721. Caribbean Agricultural Research and Development 
Institute (CARDI). 1978. Food legume in the Caribbean, 
Central America and Panama: Status and possibilities. 
Santiago, Chile: FAO Regional Offi ce for Latin America and 
the Caribbean. Aug. CULT-7.
• Summary: Pages 45-47 state: “2.2. Glycine max (Soybean): 
The level of soybean production in the Region is very 
low, with 709 tonnes being produced on 781 ha (Table 5). 
Trinidad & Tobago and Guyana are responsible for about 
70% of the production. While in Trinidad and Surinam the 
crop is grown intercropped with maize or vegetables mainly 
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on small farms soybean is being grown on a large scale 
under the corn-soya project in the intermediate savannahs of 
Guyana. Under this project, it is proposed to establish a large 
area in soybean in Guyana and Belize.
 The main variety used in the region is Jupiter. The 
CADP Seed Farm in Trinidad produces seed of this variety. 
The produce is generally processed for both human and 
animal consumption.
 Soybean is a relatively new crop to the area and, except 
for the large scale projects planned for Guyana and Belize, 
it is not envisaged that it will make an immediate impact 
on the food legume situation in the region. However, many 
countries are interested in this crop and experiments are 
continuing to fi nd suitable high-yielding varieties, with good 
agronomic characteristics, that are adapted to the area. Many 
of the territories participate in the outreach programmes of 
the International Soybean Programme (INTSOY).”
 Table 5 (p. 46) shows soybean production and area in 
Central America and the Caribbean (no date is given, but it is 
apparently for 1976): (1) Trinidad & Tobago: 250 tonnes of 
soybeans are produced on 222 ha (1000 kg/ha). (2) Guyana: 
245 tonnes are produced on 243 ha (1008 kg/ha). (3) Costa 
Rica: 100 tonnes are produced on 100 ha (1000 kg/ha). (4) 
Nicaragua: 90 tonnes are produced on 166 ha (545 kg/ha). 
(5) Surinam: 24 tonnes are produced on 50 ha (500 kg/ha). 
Total: 709 tonnes are produced on 781 ha (811 kg/ha).
 Details are given on soybean production in Guyana, 
Trinidad and Tobago, and Nicaragua. In Guyana, soybeans 
are processed for both human and animal consumption and 
marketed through the Food Corporation. “Production targets 
were 420 ha in 1978, rising to 850 ha in 1981.” In Trinidad 
and Tobago the crop is used as fodder, and “is consumed 
70% fresh and 30% dried. The demand always exceeds 
supply and about 1,500 tonnes are imported annually for use 
mainly as animal feed.”
 In Nicaragua: “Soybean is grown mainly in the Sebarco 
and Motoigalpa districts with a mean elevation of 500 
meters and with an average rainfall of 800 mm. Production 
has increased from approximately 2.3 tonnes in 1972 to 90 
tonnes in 1976. Almost all production is mechanized on 
medium sized farms (16-25 ha), with an average yield of 800 
kg/ha from pure stands.”
 Note: It is not whether the following is from the 1st ed. 
of Aug. 1978 or the 2nd ed. of July 1983.

722. Whigham, D.K.; Judy, W.H. 1978. International 
soybean variety experiment: Third report of results, 1975. 
INTSOY Series No. 15. x + 369 p. Aug. (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: Africa: Algeria, Burundi, 
Cameroon, Congo, Dahomey, Egypt, Ethiopia, Gambia, 
Ghana, Ivory Coast, Lesotho, Mali, Mauritius, Niger, 
Reunion, Rhodesia (Salisbury), Rwanda, Senegal, Sierra 

Leone, Swaziland, Tanzania, Togo, Upper Volta, Zambia.
 Asia: Afghanistan, Bangladesh, India, Indonesia, Korea, 
Nepal, Pakistan, Philippines, Sri Lanka, Taiwan, Thailand.
 Europe: Hungary, Italy, Spain, Yugoslavia.
 Mesoamerica: Bahamas, Belize, Costa Rica, Honduras, 
Jamaica, Martinique, Nicaragua, Panama, Trinidad & 
Tobago.
 Middle East: Iran, Israel, Jordan, Lebanon, Saudi Arabia.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Guyana, Peru, 
Venezuela.
 Note 1. This is the earliest document seen (Nov. 2021) 
concerning soybeans in Niger, or the cultivation of soybeans 
in Niger. On 3 July 1975 fi fteen soybean varieties were 
planted at Maradi, Niger; two days later the same 15 varieties 
were planted at Gaya, Niger. The research was conducted 
under the auspices of the Director, Institut de Recherches 
Agronomiques Tropicales (IRAT), Station de Tarna, B.P. 6, 
Maradi, Niger. At Maradi, Forrest gave the highest yield, 
3,501 kg/ha and nine varieties gave yields of over 3,000 kg/
ha. At Gaya, Jupiter gave the highest yield, 1,925 kg/ha.
 Note 2. This is the 2nd earliest document seen (Jan. 
2002) for the cultivation of soybeans in French Guiana (12 
Dec. 1975). On 12 Dec. 1975, cooperators Mr. J. Larcher 
and Mr. P. Midras (Institut de Recherches Agronomiques 
Tropicales, Station de Cabassou, B.P. 60, 97301 Cayenne, 
French Guiana), planted fi fteen varieties of soybeans at 
Cayenne. Jupiter gave the highest yield, 3,445 kg/ha.
 Note 3. This is the 2nd earliest document seen (April 
2005) concerning soybeans in French Polynesia (or Tahiti), 
or the cultivation of soybeans in French Polynesia. This 
document contains the 2nd earliest date seen for soybeans on 
French Polynesia, or the cultivation of soybeans on French 
Polynesia (3 Dec. 1975). Thirteen varieties were tested at 
Papeete (capital of French Polynesia on the island of Tahiti), 
under the direction of Mr. Jean-Louis Reboul and Mr. Robert 
Yau-Akui, Service de l’Economie Rurale, B.P. 100, Papeete, 
Tahiti, French Polynesia. Davis gave the highest yield, 4,902 
kg/ha.
 This is the earliest document seen (Nov. 2021) 
concerning soybeans in Niger, or the cultivation of soybeans 
in Niger. This document contains the earliest date seen for 
soybeans in Niger, or the cultivation of soybeans in Niger (3 
July 1975). Fifteen varieties were tested at Maradi under the 
direction of IRAT, Station de Tarna, B.P. 6, Maradi, Niger. 
Forrest gave the highest yield, 3,501 kg/ha. On 5 July 1975, 
fi fteen varieties were tested at Gaya; Jupiter gave the highest 
yield, 1,925 kg/ha.
 This document also contains an early clear date seen 
for soybeans in Senegal, and the cultivation of soybeans 
in Senegal (9 July 1975; one of two documents). Fifteen 
varieties were tested at Sefa under the direction of Mr. Jean 
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Durovray, C.N.R.A., Sefa, Senegal. Jupiter gave the highest 
yield, 2,025 kg/ha.
 This is the earliest document seen (Nov. 2021) 
concerning soybeans in Martinique, or the cultivation of 
soybeans in Martinique. This document contains the earliest 
date seen for soybeans on Martinique, or the cultivation of 
soybeans on Martinique (10 April 1975). Fifteen varieties 
were tested at Fort de France, under the direction of 
Mr. Daly, IRAT, Le Lamentin, B.P. 427, Fort de France, 
Martinique. Improved Pelican gave the highest yield, 2,154 
kg/ha.
 This is the earliest reliable document seen (Nov. 2021) 
concerning soybeans in Togo, or the cultivation of soybeans 
in Togo. This document contains the earliest solid date seen 
for soybeans in Togo or the cultivation of soybeans in Togo 
(2 May 1975). On May 2 fi fteen varieties of soybeans were 
planted at Davié in southern Togo under the direction of Mr. 
J. Marquette, Le Chef de la Mission, IRAT au Togo, B.P. 
1163, Lome, Togo. Davis gave the best yield, 3,563 kg/ha. 
On May 7 fi fteen varieties were grown at Amoutchou; Jupiter 
gave the best yield, 3,667 kg/ha. On July 8 eleven varieties 
were grown at Kitangbao; Jupiter gave the best yield, 3,292 
kg/ha. The source of the soybeans in each country was 
INTSOY for ISVEX trials. Address: College of Agriculture, 
Univ. of Illinois, Urbana-Champaign.

723. Paschal, E.H., II; Ellis, M.A. 1978. Variation in seed 
quality characteristics of tropically grown soybeans. Crop 
Science 18(5):837-40. Sept/Oct. [13 ref]
• Summary: “Twenty-four soybean collections were grown 
in two different seasons in Puerto Rico to determine the 
extent of variation in the incidence of seed infection by fungi 
and its effect on seed viability under tropical conditions.” 
Seed quality is a major obstacle to the expansion of soybean 
production in the tropics, where there is high temperature 
and humidity. Yet soybeans have been cultivated for ages 
in Southeast Asia (as in Indonesia) where conditions are 
unfavorable to the production of high quality seed, so 
varieties that perform well under these conditions might 
exist. INTSOY has initiated research to improve seed quality 
in soybean varieties adapted to tropical conditions. This 
study found that many of the varieties that yielded seed with 
superior quality were, indeed, from Southeast Asia.
 Table 1 shows the origin or parentage of 24 soybean 
accesses. Twenty of these have PI (Plant Introduction) 
numbers and four have names: Arisoy, Hardee, Improved 
Pelican, and Jupiter. The origin of those with PI numbers 
is: Australia, Brazil, Colombia, Guatemala, Hawaii, India, 
Indonesia, Japan, Philippines, Surinam, Tanzania, and 
Thailand. Address: Dep. of Agronomy, Univ. of Illinois, 
Urbana, IL, and Dep. of Crop Protection, Univ. of Puerto 
Rico, Mayaguez, PR 00708.

724. Soyanews (Sri Lanka). 1978. Soya now at take-off 

stage. 1(1):1. Sept.
• Summary: “The Sri Lankan Soyabean Development 
Program is now at the take-off stage. The project, which 
offi cially began on March 1, 1975, is to be conducted over 
a seven to ten year period. The UNDP [United Nations 
Development Programme], which is helping to fi nance the 
soyabean development program proposed by the Sri Lankan 
Government, has contributed US$457,600. The counterpart 
distribution from the Sri Lankan Government has been Rs. 
[rupees] 4,840,880.
 “Field trials conducted by the Department of Agriculture 
the last few years have shown that soyabean, originally 
a temperate climate plant, can adapt itself to tropical 
conditions. Field trials have been very encouraging with 
a record six tons per hectare in one instance. Under farm 
conditions yields have also been encouraging... ranging from 
1,000 to 1,500 pounds per acre.”
 “In the fi rst phase of this project the varieties well 
suited for Sri Lanka have been determined. The Department 
of Agriculture has also carried out extensive work on 
the agronomic practices such as weed, pest and disease 
control. And many Soya farmers are already applying this 
information for their benefi t and the country’s.
 “The second and third phases of the Soyabean 
Development Program will cover utilisation and marketing. 
Already a pilot Soyabean Foods Research Centre has been 
built and equipped at the Central Agricultural Research 
Institute at Gannoruwa which will demonstrate the 
processing of soya based foods. The machinery already 
installed for this purpose is worth US$220,000 and has 
been contributed by CARE / UNICEF. Food processing 
demonstrations will begin before this year is out.
 “Several commercial entrepreneurs have already visited 
the pilot Research Centre, now in its fi nishing stages, to 
inquire about the commercial prospects for processing soya 
foods. The Manager of the pilot plant, Mr. Wilmot Wijeratne 
said that the inquiries were about the processing of Soya 
based foods” (such as soyamilk and soya dhal) for popular 
consumption.
 “At the pilot plant there will be demonstrations of food 
processing at the home, village and commercial levels.” The 
program “will try to reach as many villages as possible.”
 A large photo shows: The National Milk Board’s Soya 
Milk Bar at the Kandy Esala Agricultural Exhibition; it 
“turned out to be quite a success. 30,000 cups of soya milk 
were sold during the ten days of the exhibition.”

725. Quyen, Nguyen H. 1978. A decade of soybean breeding 
in Viet-nam. Hanoi, Vietnam: Ministry of Agriculture. 5 p. 
Unpublished typescript. Oct. 10 [18 ref]
• Summary: “Most of the protein needs for humans 
have been obtained from the soybean (Glycine max (L.) 
Merrill) for centuries in Oriental countries. Soybeans are 
used in traditional foods to help balance the diets of rice-
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eating peoples. Some modest achievements in soybean 
improvement were performed in the Southern part of Viet-
Nam during the period from 1960 to 1977.
 “Introductions from other countries is one of the most 
effi cient and simplest methods to obtain superior varieties 
and useful germplasm at the beginning of a breeding 
program. In 1960, 17 varieties were introduced from the 
U.S., Taiwan, Thailand, and Japan into Viet-Nam. From 
these four varieties, ‘Palmetto’, ‘Sankuo’, ‘Acadian’, and 
‘Wakajima’ were released in 1963. In 1967, 24 varieties were 
introduced through the F.A.O. and other sources. From these 
‘Santa Maria’, ‘Improved Pelican’, ‘IAC-1’, ‘Bossier’, and 
‘Bragg’ were selected. Nearly 200 varieties were introduced 
in 1968 from the U.S., Brazil, Taiwan, Korea, Hong Kong, 
and Japan, and were evaluated for adaptability at the Eakmat 
Agricultural Experiment Station. With the assistance of U.S. 
AID continuous introductions were made from 1970 to 1974. 
‘Indonesia No. 29’ showed excellent tolerance to the heavy 
clay soil of the Mekong Delta area in 1972. INTSOY also 
arranged to establish 2 locations of trials in 1971, 1972 and 
1973. A.V.R.D.C. [AVRDC] started sending some breeding 
lines in 1974.
 “Following introduction, pure line section was the 
principal method used in varietal development and was 
initiated at Eakmat Station in 1967. Thirty-fi ve plants 
(different from Palmetto in appearance) were selected in 
a fi eld of Palmetto soybeans, and 30 different types from 
a fi eld of the local variety ‘Dia-phuong’. Most of the 65 
lines were high in yield and possessed excellent seed 
quality. In 1969 only 16 lines were selected for further 
testing in the verifi cation of local soybean varieties. Since 
1973, the University of Cantho purifi ed the 2 promising 
varieties, Santa Maria and Indonesia No. 29, and released 
multiplication on a large scale in 1977
 “Following variety introduction and selection, crossing 
between the superior types were initiated in 1968.”
 “Presently Santa Maria and Palmetto are used as checks 
in Viet-Nam. Regional trials are carried out in the Mekong 
delta at the Cantho University, at the Hung-Loc Station 
in South Viet-Nam East, and at the Eakmat Station in the 
Central Highlands.
 “A wild soybean (Glycine laotica) exists in Laos and 
Viet-Nam, between the Mekong river and Hue, and the 
Bassac area.” Address: Dep. of Agronomy, Univ. of Cantho, 
Vietnam.

726. Journal Gazette (Mattoon, Illinois). 1978. Guidelines 
being developed for pesticide application. Oct. 27. p. 42.
• Summary: The International soybean program [INTSOY] 
at the University of Illinois “has generated new interest 
in soybean pathology. Researchers are now working to 
determine how fungicides can be incorporated into the seed 
coat to protect the growing embryo and emerging seedling.”

727. Judy, W.H.; Whigham, D.K. 1978. International 
soybean variety experiment: Fourth report of results, 1976. 
INTSOY Series No. 16. x + 401 p. Oct. (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in 
the following regions and countries: Africa: Algeria, Benin, 
Botswana, Burundi, Cameroon, Central African Empire, 
Congo, Egypt, Ethiopia, Gabon, Ghana, Ivory Coast, 
Lesotho, Mali, Niger, Nigeria, Rhodesia, Somalia, Sudan, 
Swaziland, Tanzania, Togo, Uganda, Upper Volta, Zaire, 
Zambia.
 Asia: Bangladesh, India, Indonesia, Nepal, Pakistan, 
Philippines, Sri Lanka, Thailand.
 Europe: Hungary, Italy, Poland, Portugal, Spain, 
Yugoslavia.
 Mesoamerica: Bahamas, Dominican Republic, Jamaica, 
Mexico, Nicaragua, Puerto Rico, Trinidad & Tobago.
 Middle East: Iran, Iraq, Israel, Jordan, Saudi Arabia.
 North America: United States.
 Oceania: New Caledonia, New Hebrides, Tahiti, Hawaii.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, Paraguay, Peru, Uruguay.
 Note 1. This is the earliest document seen (Nov. 2021) 
concerning soybeans in Botswana, or the cultivation of 
soybeans in Botswana. This document contains the earliest 
date seen for soybeans in Botswana, or the cultivation of 
soybeans in Botswana (3 Nov. 1976). On 3 Nov. 1976, 
under the direction of Ms. Lynn A. Miller (Mahalapye Rural 
Training Center, Box 300, Mahalapye, Botswana), twelve 
varieties of soybeans were planted at Mahalapye. Ransom 
gave the best yield, 3,244 kg/ha. On 25 Nov. 1976 sixteen 
varieties were planted at Gaborone. Davis gave the best 
yield, 1,668 kg/ha.
 Note 2. This is the 2nd earliest document seen (April 
2004) concerning soybeans in Gabon, or the cultivation 
of soybeans in Gabon–but the fi rst that gives details. This 
document contains the earliest date seen for soybeans in 
Gabon, or the cultivation of soybeans in Gabon (30 Sept. 
1976). Eight varieties of soybeans were grown at Ntoum, 
under the direction of Mr. J. van Amerongen and Mr. G. Van 
de Plas (Project CIAM, B.P. 5, Ntoum, Gabon). Jupiter gave 
the best yield, 1,159 kg/ha.
 Note 3. This is the earliest document seen (March 
2010) concerning soybeans in New Hebrides [later renamed 
Vanuatu], or the cultivation of soybeans in New Hebrides. 
This document contains the earliest date seen for soybeans 
in New Hebrides, or the cultivation of soybeans in New 
Hebrides (25 June 1976). Sixteen varieties of soybeans 
were grown at Port Vila, under the direction of Mr. B.L. 
Weightman (Dep. of Agriculture, Tagabe Agricultural 
Station, Port Vila, New Hebrides). Calland gave the best 
yield, 2,581 kg/ha. Port Vila, on the island of Efate (Éfaté), is 
the capital of Vanuatu.
 Note 4. This document also contains the earliest date 
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seen (Jan. 2001) for ISVEX soybean trials in the Central 
African Empire / Republic, or the cultivation of ISVEX 
soybeans in the Central African Empire / Republic (28 
June 1976). Thirteen varieties of soybeans were grown at 
Bossangoa. Davis gave the best yield, 1,780 kg/ha.
 The source of the soybeans in each country was 
INTSOY for ISVEX trials. Address: College of Agriculture, 
Univ. of Illinois, Urbana-Champaign.

728. Shurtleff, William. 1978. Re: Proposal to complete a 
memorandum of understanding for cooperative soybean 
research and educational work. Letter to Dr. William 
Thompson, director, INTSOY, 113 Mumford Hall, Urbana, 
Illinois 61801, Nov. 1. 1 p. Typed, without signature (carbon 
copy).
• Summary: “Dear Dr. Thompson:
 “Over the past several years our center has benefi tted 
greatly from the fi ne work being done by INTSOY, work 
which is very similar to ours in expanding the use of 
soyfoods, i.e., soybeans as human foods. I am writing 
to explore the possibility of completing a Memorandum 
of Understanding for cooperative soybean research and 
educational work.
 “Our center specializes in research on traditional. 
low-technology, low-cost soy protein foods, with special 
interest in the problems of village production in developing 
countries. We have, to date, published The Book of Tofu, Tofu 
& Soymilk Production, The Book of Miso, Miso Production, 
and Tempeh Production. Our Book of Tempeh will be 
published in June 1979 by Harper & Row. A mass-market 
edition of our Book of Tofu will be published in January, 
1979 by Ballantine Books (175,000 copies fi rst printing; 430 
pp, $2.95).
 “Concerning research, our primary work is in two areas–
First, fi eld research on low-technology soyfood production 
in shops, villages, households, and factories, and adaptation 
of these basic principles, through the publication of technical 
manuals and teaching, to North America and Developing 
countries. For example, on the basis of our work, over 60 
tofu shops and soy dairies have started in North America in 
the past 18 months, and most are experiencing rapid growth. 
The second area of research is in the development of simple 
methods to prepare soyfoods and use them in recipes on a 
household scale. We are constantly developing and testing 
recipes, especially for use in North America.
 “Concerning education, we have given over 120 public 
programs throughout the U.S. on the general subject of soy 
protein foods, and we have done numerous television and 
radio appearances. At the November 1977 United Nations 
sponsored symposium on the Global Impacts of Applied 
Microbiology I gave a 90-minute presentation on Fermented 
Soyfoods and World Hunger. I have also given numerous 
programs in Japan including three programs on Japan’s 
largest television network, NHK.

 “If you feel there is a basis for a cooperative research or 
educational relationship please let me know. We would be 
most interested to learn more about your work and to work 
more closely with you. I feel that our seven years of research 
experience throughout East Asia might be a valuable 
resource for your program, as well as our extensive contacts 
in the U.S.
 “I am enclosing some of our smaller publications give 
you a better idea of our work.
 “Yours, Bill Shurtleff, director.” Address: New-Age 
Foods Study Center, P.O. Box 234, Lafayette, California 
94549. Phone: 415-283-2991.

729. Thompson, W.N. 1978. Re: Reply to your letter of Nov. 
1 concerning cooperation with INTSOY. Letter to William 
Shurtleff at New-Age Foods Study Center, Nov. 29. 1 p. 
Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff:
 I greatly appreciate your letter of November 1 and 
apologize for my tardy response. My travel schedule has 
resulted in delays in replying to correspondence.
 “INTSOY has appreciated receiving your publications; 
you, obviously, are doing some excellent work emphasizing 
low-cost technology and making the public generally aware 
of the potentials in use of soybeans for direct human food.
 “INTSOY was established in 1973 as a variant of the 
International Research Center concept. The variations are 
in being closely allied with a land-grant university with 
teaching, research, and extension education functions. 
INTSOY also builds on the long-standing soybean research 
and educational work of the University of Illinois. We 
have a special relationship with the University of Puerto 
Rico to provide a tropical base for production research 
and give special language and cultural advantages in our 
work with the countries of the Caribbean, Central and 
South America. Inasmuch as INTSOY is closely allied 
with public institutions it is easy for us to relate informally 
to organizations such as yours wherever we can identify 
areas of work of mutual concern and interest. We have 
memoranda of understanding with some international and 
foreign institutions; however, we have not yet found that to 
be necessary for organizations in the United States.
 “Dr. Wei has shown to me your letter regarding 
participation in our short course on Soybean Processing 
for Food Use. We greatly appreciate your interest in 
this course; however, it has very little emphasis on the 
procedures for producing soybean foods that are common 
in the Orient. It has more focus toward use of the whole 
soybean as a component of foods in areas of the tropics and 
subtropics where soybeans are not now accepted. The costs 
of participation in this course are substantial; therefore, in 
the interest of equity, we have established a rather rigorous 
policy of limiting the course to those who are involved on a 
‘full cost’ basis.
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 “Please keep us on the mailing list so that we will be 
informed of your good work. We would be pleased to have 
you visit us at the fi rst opportunity.
 “Sincerely yours, W.N. Thompson, INTSOY Director.
 “cc. J.W. Santas, L.S. Wei, M.P. Steinberg.” Address: 
Director, INTSOY International Soybean Program, College 
of Agriculture, Univ. of Illinois, at Urbana-Champaign, 113 
Mumford Hall, Urbana, Illinois 61801. Phone: 217-333-
6422. Cable: INTSOY.

730. INTSOY Newsletter (Urbana, Illinois). 1978. Soybean 
development project in Peru. No. 15. p. 1-2. Nov.
• Summary: “A recently implemented project in Peru 
illustrates how INTSOY works with country research, 
educational organizations, and individuals to expand the use 
of soybeans as a nutritious food crop. The report that follows 
describes this project.
 “In early 1975 the U.S. Agency for International 
Development (USAID) asked INTSOY to assist the 
Government of Peru in analyzing the potential for soybean 
production and use in Peru and in developing a preliminary 
plan. During the next year and a half a number of INTSOY 
scientists and colleagues in the Ministry of Food developed 
recommendations for an expanded soybean production 
and utilization program. They concluded that soybeans, if 
included in rotation systems, had greater potential than other 
crops to produce fi nancial returns to farmers. Compared with 
other possible investments, returns to the economy might 
be substantial. In addition, soybeans can provide nutritional 
benefi ts not now available to the poorest people.
 “In November, 1977, USAID and the University of 
Illinois signed a contract in which INTSOY was delegated 
to provide the technical assistance services required. The 
general objectives of the contract are to help the Government 
of Peru expand the cultivation of soybeans in high jungle 
areas and to increase consumption of improved soybeans and 
soybean products. Specifi c objectives include the following:
 “To assist the Peruvian Ministry of Food to develop 
and adjust comprehensive action plans in soybean research, 
production, processing, and marketing in order to reach 
targeted production and consumption objectives.
 “To provide technical information and to assist the 
Peruvian Ministry of Food in identifying soybean varieties 
through research, to develop agronomic practices that are 
transferable to small farms, and to identify soybean products 
and processes.
 “To assist in making economic analyses to measure the 
impact of project activities in the project areas.
 “To train people in Peru and to assist in selecting 
candidates for academic training abroad.
 “To coordinate academic and short-term training in the 
United States and other locations.
 “To assist in project evaluations in cooperation with the 
Peruvian Ministry of Food.

 “INTSOY began posting a well-qualifi ed team of 
specialists in Peru in early 1978: Thomas M. Fullerton, 
soybean extension agronomist and INTSOY principal 
representative; Luis M. Camacho, soybean research 
agronomist; Alfred G. Harms, agricultural economist; and 
Alvin Siegel, soybean food processing specialist.
 “Dr. Camacho, working principally with research staff, 
has begun a program (1) to observe and characterize soybean 
germplasm to determine its potential use in the Peruvian 
research program, (2) to identify high-yielding varieties with 
desirable agronomic traits for commercial production in 
the Selva areas, and (3) to combine, through hybridization, 
desirable traits for transfer from one variety to another. Six 
hundred twenty breeding lines have been planted at the El 
Porvenir Research Station for the breeding program and 
yield trials. Forty-fi ve varieties are being examined for 
resistance or tolerance to iron chlorosis, a problem in the 
Huallaga Valley. Plans are underway to plant soybeans in the 
Bagua-Jaen area, where the crop will rotate with rice under 
irrigated conditions.
 “Dr. Fullerton and his colleagues in production research 
and extension are disseminating production technology for 
soy culture in the High Selva. Working with counterpart 
staff, he is defi ning various constraints that prevent the 
introduction of soy into existing production systems or 
that limit profi table yield levels. He is helping to design 
methods for solving problems related to environmental 
and physical characteristics of production areas, the level 
of technology available to farmers, and their capacity to 
absorb new technology. He will also try to strengthen the 
support of producers through demonstrations, fi eld days, 
and farmer short courses. He plans to develop materials for 
dissemination of agronomic practices for soy production, 
including slide series and printed information. Finally, he 
is working to involve staff from production agencies and 
research centers in agronomic or applied research projects 
conducted in the fi elds of cooperating farmers.
 “Dr. Siegel is working with staff of the Instituto 
Investigaciones Agro-Industriales (IIA) to develop three 
soy food products for the Peruvian diet: a soy beverage, a 
fortifi ed bread product, and a soy-fortifi ed pasta product. 
Other baked goods and foods fortifi ed with soy derivatives 
will be investigated for their potential use after preliminary 
information on the three prototype products has been 
evaluated. An acceptance-testing program, to include both 
rural and urban areas, will be established. Later, a program 
for demonstrating the preparation of soy food products will 
be started in rural and urban areas, with emphasis on rural 
areas. Nutrition education programs will be incorporated into 
the home demonstration program by engaging the support of 
the Institute of Nutrition and other government ministries. 
Contacts are being made with commercial food companies 
to determine their interest in commercial-scale production of 
primary soy food products.”
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731. Soyanews (Sri Lanka). 1978. Boneless meat [tofu]. 
1(3):1, 8. Nov.
• Summary: About tofu. “A curd formed from soya milk 
that’s as delicious as meat is dietary staple in a great part of 
Asia, said Mrs. Gai Kim, President of the United Nations 
Women’s Guild, at the Hotel School in Colombo on October 
17th. Over 50 representatives from the leading women’s 
associations in Sri Lanka were present to hear Mrs. Kim 
explain why soya curd [tofu] is receiving such praises from 
both gourmets and nutritionists.
 “The curd making demonstration was organized by the 
Sri Lanka Women’s Conference...” Two photos show Mrs. 
Kim demonstrating how to make “soya curd,” and how it can 
be cubed or “sliced for currying, frying, grilling and salads.”
 She said it is available at the “Modern Chinese Cafe on 
Havelock Road [in Colombo] where it is available at Rs. 
4/- a pound. If it made at home, the cost is less than Rs. 1.50, 
she said, and will provide a little more than half the daily 
protein needs of an adult.”
 “Unlike high protein foods like meat, bean curd is not 
acidic but has an alkaline composition.”
 Mrs. Kim said that she would like to see curd called 
“’Boncheese’ because it sounded like ‘bonchi’ the word for 
bean in Sinhala. ‘Bon’ means ‘good’ in French which would 
give the name ‘boncheese,’ derived from ‘this god-sent 
grain,’ a truly international character.”

732. Funnah, S.M.; Mak, C. 1978. Variety evaluation and 
correlation studies of an exotic population of soybean. 
Malaysian Applied Biology 7:131-37. Dec. [9 ref. Eng; mal]
• Summary: “A varietal evaluation and correlation study of 
an exotic soybean population was conducted for two seasons 
at the University Farm, University of Malaya. A total of 
111 entries was used in the fi rst trial [starting on 28 Feb. 
1977], while the second trial included 51 entries selected 
from the original 111... The grand mean yields for Trials 1 
and 2 were 1,844.8 and 2,137.0 kg/ha respectively.” The 
soybean varieties used in these trials were foreign varieties 
already available in the country plus additional imports from 
AVRDC (Taiwan) and IITA (Nigeria).
 “Over the years, Malaysia has been importing virtually 
all her soybeans. The demand is estimated to reach 71,000 
metric tons by the year 1980. On the whole, records of 
organized research on soybean in Malaysia are relatively 
scant.” Address: Dep. of Genetics & Cellular Biology, Univ. 
of Malaya.

733. Hittle, Carl N. 1978. Soybean potential in Nepal: A 
report. Mimeographed, spiral-bound manuscript. 30 p. 28 
cm. [26 ref]
• Summary: Dr. Hittle served as a soybean consultant 
in Nepal from Sept. 23 to Oct. 11, 1978. Contents: 1. 
Introduction. 2. Terms of reference for soybean consultant. 

3. Background information: Soybean production, production 
research, evaluation of germplasm, local varieties and 
selections, preservation of soybean germplasm, rhizobial 
microbiology, economics of soybeans, soybean statistics, 
present uses of soybeans in Nepal, Food Research Services 
of the Ministry of Food, the dairy industry in Nepal, solvent 
extraction, CARE, UNICEF. 4. Observations at the research 
stations: Kakani Hill Station, Pakhribas Agricultural 
Centre, Lumle Agricultural Centre, Central Research 
Station–Khumaltar, Bhairawa Agricultural Farm, Rampur 
Agricultural Experiment Station, National Rice Station–
Parwanipur.
 Note 1. The fi rst 3 stations are located in the hills, 
Khumaltar is in the Kathmandu Valley, and the last 3 are 
located in the plains (Tarai [Terai]).
 5. Comments and suggestions: Priority of soybeans, 
operational work plan, assignment of national staff, 
assignment of international staff, training, linkages, a 
national soybean research center. Appendixes. I. Itinerary of 
C. N. Hittle. II. Persons met by soybean consultant. III. List 
of background information. IV. Sarbottam Pitho (Super Flour 
made from 50% soybeans). Uses of soybeans.
 The soybean is an ancient crop in Nepal. Generally its 
culture has been restricted to terraces and valleys ranging 
from 500 to 1,500 meters (1,642 to 4,925 feet) in altitude. 
Soybeans are usually grown at lower altitudes in single rows 
on the bunds of rice paddy fi elds, or at higher altitudes as 
an intercrop with maize or millet. Hectarage is diffi cult to 
estimate; estimates made from 1976 to 1978 range from 
10,000 to 70,000 hectares. Yields are low, ranging from 300 
to 500 kg/ha. This is because of the two ways soybeans are 
traditionally grown, because they rarely have been grown 
in the Tarai [Terai] (Plains area) where higher yields can 
be expected, and because little emphasis has been given to 
developing superior varieties and cultural practices.
 Soybeans are used mainly for human food in Nepal by 
“roasting the dried seeds (parching) or as green vegetables 
(boiling or frying the green pods followed by shelling of 
the seeds and eating the green soybeans). Parched soybeans 
are frequently mixed with popped maize (corn) and eaten 
daily as tiffi n. Green soybeans are frequently mixed with 
other vegetables to make curry. A snack food is prepared by 
removing the seed coat of parched soybeans, splitting the 
cotyledons and mixing with garlic, salt, and chilli powder. 
Sprouted soybeans are mixed with other sprouted pulses and 
used as vegetable soup. Fermented soya products include 
soya sauce and kirima [kinema].”
 Soybeans are one of the main sources of protein for 
the majority of the people in the Hill regions. Only small 
quantities of soybeans reach the market.
 Note 2. This is the earliest document seen (Jan. 2012) 
that uses the alternative spelling “kirima” to refer to kinema, 
a fermented soyfood from Nepal and a close relative of 
Nepalese kinema and Japanese natto. Address: Soybean 
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consultant in Nepal.

734. Kogan, Jenny; Sell, D.K.; Stinner, R.E.; Bradley, J.R., 
Jr.; Kogan, M. 1978. The literature of arthropods associated 
with soybean. V. A bibliography of Heliothis zea (Boddie) 
and H. virescens (F.) (Lepidoptera: Noctuidae). INTSOY 
Series No. 17. 242 p. Dec. (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [5178 ref]
• Summary: Heliothis zea is considered the major pest 
of soybeans in most southern states and is capable of 
completely destroying the pod. Address: 1. Librarian of 
the Soybean Insect Research Information Center (SIRIC), 
INTSOY & Offi ce of Agricultural Entomology, College of 
Agriculture, Univ. of Illinois, Urbana-Champaign.

735. Akobundu, I.O. 1978. Chemical weed control in cowpea 
and soybean in southern Nigeria. Paper prepared for the 
3rd Symposium on Weed Control in Tropical Crops. Dakar, 
Senegal. Paris, Columna. Vol. 2. *
Address: International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Ibadan, Nigeria.

736. Calkins, Peter H. 1978. Vegetable consumption 
patterns in fi ve cities of Taiwan. AVRDC Technical Bulletin 
(Shanhua, Taiwan). No. 5 (78-94). 25 p. [5 ref]
• Summary: Page 17: “Soybean milk: The lowest income 
group consumed soybean milk less frequently than other 
groups (Table 13). Income, rather than price, was the major 
reason. Except for income class V, as income class increased 
greater numbers would consume more soy milk in response 
to extra income. Interestingly, those with lower income 
valued soy milk for its nutritional content more than others 
but did not have the income to purchase it regularly. The 
major factors determining consumption frequency were 
nutrition, taste, and appearance.
 “Is animal milk replacing soy milk? The latter is a 
traditional part of the diet in Taiwan; the former used to 
be fed only to infants. Table 14 shows that both soy and 
animal milk are popular. The consumption of animal milk, 
especially in powdered over condensed form, increased with 
income class as the number of people who replaced it in their 
diets declined. Except for the lowest income class, there was 
a trend to replace soy milk in the diet but not animal milk. 
We accepted hypothesis 6, that soy milk consumption is 
decreasing while cow’s milk is increasing. But there is little 
evidence of direct substitution of soy by animal milk.
 “Greater than average quantities of animal milk were 
consumed in all income classes in Kaohsiung and Changhua, 
while less than average was consumed in the more remote 
Taitung. The greatest number of Taichung consumers in all 
classes replaced soy milk with other foods.”
 Page 22: “For all commodities nutrition was the most 
important determinant of consumption practices, followed by 
taste, appearance and price, in that order.”

 Tables show: (13) Consumption patterns and attitudes 
for soybean milk, 913 households, 1977; AVRDC, 1978. 
(14) Soybean milk and substitutes, 913 households, 1977; 
AVRDC, 1978. (19) Comparative consumption patterns for 
selected commodities, 913 households, 1977; AVRDC, 1978. 
The commodities are Chinese cabbage, Common cabbage, 
Fresh tomato, Mungbean sprouts, Soymilk, and Sweet 
potato. For soymilk:
 Consumption pattern: Never 7.4%, Occasionally 48.6%, 
Frequently 44.1%.
 Consume more if: Lower price 33.8%, Higher income 
28.2%.
 Reason for current consumption: Low price 78.5%, 
Good appearance 88.1%, Good taste 91.6%, High nutrition 
93.7%.
 Rank of importance: Price 17.7, Appearance 20.1, Taste 
30.7, Nutrition 31.3.
 Page 24: Summary and conclusions.
 “In October 1977, AVRDC conducted a survey of 
1000 consumer households in Taipei, Kaohsiung, Taichung, 
Taitung, and Changhua cities. The respondents were students 
in primary and lower-middle schools selected at random in 
each city.
 “The data showed that most households fell into the 
lower-middle and middle income categories. Income was 
higher but more unevenly distributed in larger cities. As 
income increased, the percentage of food expenditures to 
vegetables declined as those to meat, fi sh, fruit, and milk 
increased. Differences, however, were noted by subcategory 
of vegetables.”
 “Soy milk was decreasing in importance in the Chinese 
diet while cow’s milk was increasing. Sweet potatoe was 
consumed most by low income people...” Address: AVRDC.

737. Nelson, A.I. 1978. Development and demonstration of 
soybean foods for village and commercial uses. INTSOY Sri 
Lanka Soybean Development Programme. *
Address: Univ. of Illinois.

738. Asian Vegetable Research and Development Center 
(AVRDC). 1978. Soybean report for 1976. Shanhua, Taiwan. 
64 p.
• Summary: Contents: Introduction. Breeding. Physiology. 
Pathology. Entomology. Nutritional chemistry. Nitrogen 
fi xation. Soil science. Crop management. International 
cooperation. Training. Appendices: Crop environment, 
accessions list. Board of directors. Personnel. Publications.
 “The Soybean Report for 1976 summarizes research 
conducted at the Asian Vegetable Research and Development 
Center (AVRDC), and in cooperation with various national 
programs. Persons desiring additional details of the work 
reported may contact Mr. S. Shanmugasundaram, Soybean 
Coordinator.
 “Data are presented in metric units. Monetary values 
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have been converted to equivalent U.S. dollars. Soybean 
yields are calculated as seed weight at 13% moisture.
 “’Check’ means an untreated experimental plot unless 
stated otherwise. A single asterisk (*) means signifi cant at 
the 5% level; a double asterisk (**) means signifi cant at 
the 1% level. Pedigrees in the AVRDC breeding program 
are identifi ed by slant bars (/). Disease ratings include 
R-resistant; MR-moderately resistant; MS-moderately 
susceptible; and, S-susceptible. Specifi c defi nitions of these 
ratings are given in tables where they apply. A soybean 
accession list is in Appendix II. Commercial names are 
occasionally used for identifi cation; such use does not imply 
endorsement by AVRDC.
 “Additional research reports published by AVRDC can 
be found in the publications list. These are available by 
writing to the Offi ce of Information Services, AVRDC, P.O. 
Box 42, Shanhua, Tainan 741, Taiwan, R.O.C.” Address: 
Shanhua, Tainan, Taiwan.

739. Asian Vegetable Research and Development Center. 
1978. Progress Report 1977. Shanhua, Taiwan. Soybeans: p. 
55-62, 64, 66-67. *
Address: Shanhua, Taiwan.

740. Asian Vegetable Research and Development Center. 
1978. Soybean report for 1976. Shanhua, Taiwan. 64 p. *
Address: Shanhua, Taiwan.

741. Calkins, Peter H.; Huang, Kuang-Rong. 1978. Soybean 
production in Taiwan: A farm survey. AVRDC Technical 
Bulletin No. 11 (78-89). 27 p. (Shanhua, Taiwan). [15 ref. 
Eng]
• Summary: Describes profi tability and yield from soybean, 
the motivations and problems of farmers, and the reaction 
of farmers in the past to measures such as the extension 
of improved varieties. Since 1973 scientists at the Asian 
Vegetable Research and Development Center (AVRDC) have 
been working to improve soybean’s contribution to consumer 
diets and farmer incomes in Asia. In Taiwan soybean is used 
as a source of cooking oil, “milk, beancurd, sprouts, fresh 
seed, dried seed, fl our and a green vegetable (the stems and 
leaves are fried).” It is also used to make textured vegetable 
protein products such as artifi cial chicken and fi sh; when 
cooked with miso, soysauce, and various spices, these 
“are practically indistinguishable from the real versions. 
Entire banquets of rice and little else but soybean are 
routinely served in the vegetarian restaurants and Buddhist 
monasteries of Taiwan.”
 “In 1976, the government of Taiwan started 
guaranteeing a price of US$277/tonne to encourage farmers 
to plant more soybeans. The response has been modest, 
largely because soybeans have not been as profi table as 
competing winter crops, such as adzuki beans.” Table 1 (p. 
2) shows that between 1967 and 1976, the area planted to 

soybeans in Taiwan decreased from 52,000 ha to 36,000 
ha, the farm price increased from US$188/tonne to $256/
tonne, production decreased from 75,000 tonnes to 53,000 
tonnes, but imports increased dramatically from 347,000 to 
780,000 tonnes (more than doubling). Thus the total supply/
consumption of soybeans in Taiwan (domestic production 
+ imports) increased from 422,000 tonnes to 833,000 
tonnes, while domestic production as a percentage of total 
consumption decreased from 18% to 6%.
 “Before 1945 most soybean cultivars in Taiwan were of 
local origin, with an average yield of only 500-600 kg/ha. 
However, the government introduced Japanese cultivars such 
as ‘Shih-shih’ and Palmetto’ in 1952. Since the early 1960s, 
scientists in Taiwan have also worked to develop improved 
cultivars by crossing cultivars introduced from abroad (in 
this report, the former will be termed ‘improved’ and the 
latter ‘introduced’ cultivars). As a result, the percentage 
of farmers planting introduced and improved cultivars 
has increased steadily, from about 53% in 1963 to 92% 
in 1976 and yield has risen to 1.5 tonnes/ha.” Address: 1. 
Assoc. Agricultural Economist; 2. Research Assistant. Both: 
AVRDC, Shanhua, Taiwan.

742. FAO Plant Production and Protection Paper. 1978. 
Pesticide residues in food–1977. No. 10. Rev. 81 p. Updated 
annually thereafter. [36 ref]
• Summary: Subtitle: “Report of the joint meeting of the 
FAO panel of experts on pesticide residues and environment 
and the WHO expert committee on pesticide residues, held in 
Geneva [Switzerland], 6-15 December 1977.
 Contents: List of attendees. Introduction. The 
monographs. List of pesticides examined (e.g., Aldrin/
dieldrin, Amitrole, Captan, Chlordane, etc.). Address: FAO.

743. FAO Plant Production and Protection Paper. 
1978. Pesticide residues in food: 1977 evaluations. The 
monographs. No. 10. Supplement. 459 p. Report of the 
joint meeting of the FAO panel of experts on pesticide 
residues and environment and the WHO expert committee 
on pesticide residues. Held 6-15 Dec. 1977 at Geneva, 
Switzerland. Updated annually thereafter. [9 ref]
• Summary: Contents: List of attendees. Introduction. The 
monographs. List of pesticides (in alphabetical order): 
Aldrin//dieldrin. Amitrole. Bromophos, etc. Address: FAO.

744. FAO. 1978. Report on agro-ecological zones project. 
Vol. 1. Methodology and results for Africa. Soybeans. Rome, 
Italy: Food and Agricultural Organization of the United 
Nations. *

745. Food and Agricultural Organization of the United 
Nations. 1978. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 32:126.
• Summary: The following nations are listed for the fi rst 
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time as soybean producers in the FAO Production Yearbook. 
France: Harvested 1,000 ha in 1976 and 1977, and 4,000 ha 
in 1978.
 Name changes: Surinam is changed to Suriname.

746. International Institute of Tropical Agriculture. 1978. 
Annual report 1977. Ibadan, Nigeria. 98 p. Soybeans: p. 34-
36.
• Summary: The section titled “Soybean improvement” (p. 
34-36), within the Grain Legume Improvement Program, 
discusses breeding and soybean seed viability. “Observation 
nursery. At Ibadan, One, Mokwa and Kumasi (Ghana) the 
nurseries were simple lattice designs with two replicates. At 
Yandev, Nigeria, and Abidjan in Ivory Coast 78 and 81 lines 
were sown in a single replication.” During the 1977 season, 
in the observation nursery, four soybean varieties had grain 
yields over 2,000 kg/ha. The highest was TGx 12-4E (2,593) 
at Ibadan.
 Note: TGx stands for “Tropical Glycine Cross.” 
Address: Ibadan, Nigeria.

747. INTSOY. 1978. The Sri Lanka Soybean Development 
Program. Second Interim Report of Progress, October 1976 
to December 1977. Urbana, Illinois: International Soybean 
Program. 41 p. Contract UNDP/FAO/SRL/ 73-007-1/AGOF 
INTSOY.
• Summary: Submitted to the Foods and Agriculture 
Organization of the United Nations, Rome, Italy. Submitted 
by the International Soybean Program, INTSOY, University 
of Illinois College of Agriculture at Urbana-Champaign, 
Urbana, Illinois.
 Contents: I. Summary statement of accomplishments. 
II. Report of progress: A. General background information. 
B. Project objectives. C. Continued relevance of objectives. 
D. Progress toward meeting objectives. E. Summary of 
consultants’ recommendations: 1. C.N. Hittle–Program 
planning/coordination; soybean production. 2. J.M. Spata–
Food processing of soybeans. 3. M.E. Irwin–Entomology/
pest management. 4. B.B. Singh–Soybean breeding. 
5. M.B. Russell–Soil and water management. 6. S.W. 
Williams–Marketing economics. 7. D.R. Hunt–Agricultural 
engineering/mechanization. 8. R.M. Goodman–Plant 
pathology/virology. 9. E.H. Paschal II–Soybean breeding. 
10. L.M. Wax–Weed control. 11. J.C. Burton–Rhizobium 
microbiology. 12. D.E. Byth–Soybean breeding/agronomic 
practices. F. Administration and budget. Address: INTSOY, 
Urbana, Illinois.

748. Karan, B.; Viner, R.C.; Vesper, S.; Nath, R.; Chinappa, 
N.; Prasad, M.; Navuku, A. (Mrs). 1978. Pulses. Fiji Dep. of 
Agriculture, Annual Research Report For the year 1976. p. 
23-36.
• Summary: The following pulse crops were tested: Peanuts, 
soyabeans, pigeon peas, mung, urd, cowpeas, other crops.

 The subsection on soyabean states: “Variety Trial: 
The screening of soyabean varieties to evaluate various 
introductions for their suitability under Fiji conditions 
continued in 1976. Two INTSOY trials were laid out, one at 
Legalega and one at Sesake, Bua. Also one variety trial of 
previously introduced material was laid out at Legalega.” 
In INTSOY trial 65 at Legalega, a table shows that 15 
varieties were tested. Hardee gave the highest mean yield 
of 3,100 kg/ha. The maturity period in days, oil content 
(%), protein content (%), and Bacterial Pustule index are 
given. In the other trial at Sesake, 10 varieties were tested. 
K54 gave the highest mean yield of 2,100 kg/ha. Bacterial 
Pustule disease was a problem. Weeding was done by 
hand. Furadan application on sowing gave protection from 
insects on foliage, but sprays were necessary for the Green 
Vegetable Bug (Nezera) on the developing pods. “The trial 
sown in Sesake had very low yields owing to poor nutritional 
status of the soil and greater weed and insect competition.” 
Address: Fiji.

749. Norman, A. Geoffrey. 1978. Background [soybean 
history, and use in research on plant physiology]. In: A.G. 
Norman, ed. 1978. Soybean Physiology, Agronomy, and 
Utilization. New York: Academic Press. xii + 249 p. See p. 
1-15. Chap. 1.
• Summary: Contents. 1. Soybean production: In the United 
States, worldwide. 2. Uses and economics of soybean 
products. 3. The soybean in physiological research.
 “There is general agreement that the soybean plant 
had its origins in the northeastern provinces of China and 
Manchuria.”
 “The soybean has been the experimental plant of 
choice in a diversity of physiological studies. It is rapid in 
growth. Most cultivars do well in greenhouses or controlled 
environment chambers if the light level is adequate. A 
high degree of uniformity between individual plants can 
be obtained by selecting quality seed of equal weight from 
a pure cultivar lot. Plants may be grown satisfactorily in 
soil, in nutrient solution, or in gravel culture. Attention has 
to be given to day length and light intensity if there is a 
requirement that studies at different times of year be directly 
comparable. Good predictions of probable yield under 
fi eld conditions cannot be made from plants grown in the 
greenhouse or controlled environment rooms.
 “In studies on the initiation of fl owering, the soybean 
has frequently been used as a representative of the class 
of short-day plants. The onset of fl owering is mediated by 
exposure to a night or dark period in excess of a critical 
length. The soybean cultivar Biloxi was the plant of choice 
in classical studies on the photoperiodic response.
 “The leaf arrangement on the stem of the soybean 
makes it convenient for experiments on assimilation and 
translocation, much aided by the use of isotope tracers... 
The leaf site is the site of photosynthesis. Export of 
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photosynthate from the leaf to the roots or to the developing 
shoot can therefore be followed by isotopic labeling. Similar 
procedures have been adopted in the study of the maturation 
process of pod-fi lling, when leaf components including 
mineral nutrients are depleted by transport to the seed.
 “The soybean has been of special signifi cance in 
researches on the biochemistry of the process of symbiotic 
nitrogen fi xation in the root nodules which are developed 
on plants in the presence of Rhizobium japonicum. Soybean 
nodules are large and not as convoluted in form as those 
developed on most pasture legumes. Surface sterilization 
of the nodules is easily accomplished if nodular tissue is 
required. Nitrogen fi xation by excised soybean nodules 
has been demonstrated for a limited period after removal, 
again with the aid of isotopic nitrogen. Soybean nodules 
have proved to be a good source of the respiratory pigment, 
leghemoglobin, which is essential to the fi xation process and 
unique to the nodule, not being found either in unnodulated 
root tissue or in the symbiotic bacteria.
 “In greenhouse and fi eld experiments the soybean has 
been used in attempts to understand the relationship between 
available soil nitrogen and the amount of nitrogen fi xed by 
the symbiotic mechanism. Maximum yields are not obtained 
if no fi xed nitrogen is present in the root zone, but fertilizer 
nitrogen additions depress the contribution made by the 
nodular mechanism.” Address: Univ. of Michigan, Ann 
Arbor, MI 48109.

750. Okigbo, B.N. 1978. Grain legumes in the agriculture of 
the tropics. In: S.R. Singh, H.F. van Emden, and T. Ajibola 
Taylor, eds. 1978. Pests of Grain Legumes: Ecology and 
Control. London, New York & San Francisco: Academic 
Press. xv + 454 p. See p. 1-11. Proceedings of a conference 
held 8-13 Nov. 1976 at Ibadan, Nigeria.
• Summary: Table 1, titled “Most extensively grown grain 
legumes and their adaptations,” lists 14 grain legumes, 
including the soybean (which as adapted to humid- to sub-
humid regions).
 “Grain legumes refer to leguminous plants producing 
seeds primarily consumed by man or known to be edible 
(Stanton et al., 1966). The designation ‘grain legumes’ or 
‘pulses’ is often restricted to leguminous plants producing 
dry edible seeds and this latter defi nition is used here, though 
the fresh pods, fresh seeds, green leaves, shoots, fl owers 
and tuberous roots of the same plants may also be edible. 
Grain legumes are characterised by the high protein content 
and nutritive value of their seeds...” Address: IITA, Ibadan, 
Nigeria.

751. Pulver, E.L.; Brockman, F.; Nangju, D.; Wien, H. 1978. 
IITA’s programme on N2 fi xation. In: Joint FAO/IAEA 
Division of Atomic Energy in Food and Agriculture. 1978. 
Isotopes in Biological Dinitrogen Fixation: Proceedings of 
an Advisory Group Meeting. Vienna: International Atomic 

Energy Agency. 316 p. See p. 269-84. Held in Vienna 21-25 
Nov. 1977. [5 ref]
• Summary: “Abstract: Nitrogen absorption, fi xation, 
accumulation and redistribution were measured throughout 
the growth cycle of two cowpea cultivars. Both varieties 
were dependent upon soil N during the early vegetative 
stage. N2 fi xation commenced when nitrate reductase was 
low, indicating a switch of N sources. Total reduced N 
accumulation and N2 fi xation peaked at the fl owering-early 
pod development phase. Pod growth reduced drastically 
the rate of N2 fi xation. Cultivars that have poor pod set are 
able to fi x N2 during the reproductive period and recycle 
signifi cant quantities of N to the soil. Late fl owering in 
erect, determinate cowpeas may increase the yield potential 
by allowing the plant to accumulate more N before pod 
development.
 “Research on soybeans demonstrated that some local 
cultivars are capable of forming a symbiosis with indigenous 
strains of rhizobia. Nodulation without an inoculant in soils 
extremely low in R. japonicum was observed in three lines 
of South-east Asia origin. Three American varieties failed to 
nodulate under these conditions.
 “Introduction: Research on biological N2 fi xation at 
the International Institute of Tropical Agriculture (IITA) 
is concentrated on the role this phenomenon plays in 
infl uencing grain legume production. Major emphasis is 
given to cowpea (Vigna unguiculata (L.) Walp.) because it is 
the principal grain legume grown and consumed in the sub-
humid regions of Africa. At present, soybeans (Glycine max 
(L.) Merrill) are of secondary importance but are projected 
to become more important as the need for high protein 
concentrates for human and animal consumption increases.”
 After the references is a discussion with 5 questions and 
answers. Address: Grain Legume Program, International Inst. 
of Tropical Agriculture, Ibadan, Nigeria.

752. Steinkraus, K.H. 1978. Contributions of Asian 
fermented foods to international food science and 
technology. In: W.R. Stanton and E.J. DaSilva, eds. 1978. 
GIAM V; Global Impacts of Applied Microbiology: 
State of the Art: GIAM and its Relevance to Developing 
Countries. Kuala Lumpur: UNEP/UNESCO/ICRO Panel 
of Microbiology Secretariat. Universiti Malaya Press. 323 
p. See p. 173-79. Conference held 21-26 Nov. 1977 in 
Bangkok, Thailand. [23 ref]
• Summary: Contents: Meat analogs: Ontjom, soy sauce, 
seafood sauces, tempe, tape (tapeh). Microbial protein.
 Mass doubling times: Bacteria and yeasts 10-120 
minutes, molds and algae 2-6 weeks, grass and some plants 
1-2 weeks, chickens (broilers) 2-4 weeks, young pigs 4-6 
weeks, young cattle 4-8 weeks, humans 2-6 months.
 Yields of protein in kg/ha/year: Elephant grass 2,000 
to 8,775 (world’s record), alfalfa 3,000, soybeans (four 
successive crops) 3,200, Miracle Rice (IR-8) 1,600, 
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groundnut 500, mungo bean (2 crops) 500, coconut 190, 
cow’s milk 90, yeast (continuous fermenter charged with 500 
kg yeast cells built on 1 hectare of land) 250,000 (dry basis, 
of Candida lipolytica).
 Note: UNEP is the United Nations Environment 
Program. MIRCENs are Microbiological Resources 
Centres. GIAM 1 was held in 1963 in Stockholm, Sweden; 
Proceedings edited by M.P. Starr were published in 1964. 
GIAM 2 was held in 1966 in Addis Ababa, Ethiopia; 
Proceedings edited by E.L. Garden, Jr. were published 
in 1969. GIAM 3 was held in 1969 in Bombay, India; 
Proceedings edited by Y.M. Freitas and F. Fernandes 
published in 1971. GIAM 4 was held in 1973 in Sao Paulo, 
Brazil; Proceedings edited by J.S. Furtado were published 
after 1978. Address: Cornell Univ., Geneva, New York, 
USA.

753. U.S. Department of Agriculture. 1978. The annual 
report on activities carried out under Public Law 480, 
83d Congress, as amended, during the period October 1, 
1976 through September 30, 1977. Washington, DC: U.S. 
Government Printing Offi ce. See table 18.
• Summary: Table 18 is titled “Title II, Public Law 480–total 
commodities shipped by program sponsor, fi scal year 1977.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: Soy fortifi ed corn meal (SFCM), 
soy fortifi ed sorghum grits (SFSG), CSM (corn soya mix), 
WSB (wheat soya blend), and small amounts of soya fl our. 
The vegetable oil which was shipped to many countries was 
soybean oil; it is not recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas: Near East: Bhutan, Egypt, 
Gaza, Jordan, Jordan West Bank, Lebanon, Morocco, 
Tunisia, Yemen.
 Latin America: Bolivia, Brazil, Chile, Colombia, 
Costa Rica, Dominican Republic, Ecuador, El Salvador, 
Guatemala, Haiti, Honduras, Jamaica, Panama, Peru.
 Africa: Benin, Botswana, Burundi, Cameroon, Chad, 
Congo, Ethiopia, Gambia, Ghana, Ivory Coast, Kenya, 
Lesotho, Liberia, Madagascar, Malawi, Mauritania, 
Mozambique, Niger, Rwanda, Sao Tome & Principe, 
Senegal, Seychelles, Sierra Leone, Somalia, Sudan, 
Swaziland, Tanzania, Togo, Upper Volta, Zambia.
 Asia: Bangladesh, India, Indonesia, Nepal, Philippine 
Islands, Singapore, Sri Lanka. Address: Washington, DC. 
Phone: 703-875-4901 (1991).

754. FAO Monthly Bulletin of Statistics. 1978--. Serial/
periodical. Rome, Italy: Food and Agricultural Organization 
of the United Nations. Yearly. ca. 350 p. *
• Summary: Succeeds: Monthly bulletin of agricultural 
economics and statistics. Rome: Food and Agriculture 
Organization of the United Nations, 1952-1977.

755. Hill, H.J.; Minor, H.C.; Whigham, D.K. 1979. 
Dividends from international soybean variety testing. 
Soybean News (NSCIC) 30(2):3-4. Jan.
• Summary: “The international interests and activities 
of the College of Agriculture led to the formation of the 
International Soybean Program (INTSOY) (1) in 1973. The 
purpose of the program is to expand the use of soybeans, 
particularly as a human food crop for low-income consumers 
in the developing countries.
 “In many regions of the world, people suffer from 
protein-defi cient diets. This is especially true in tropical 
and subtropical areas. With good yields, soybeans compare 
favorably with other crops in terms of protein production 
per unit of land area. Soybean protein is also of high quality. 
For this reason, INTSOY’s main research thrusts deal with 
methods of introducing and expanding acceptability of 
soybeans in diets of low-income populations and problems of 
production in developing countries.
 “The need to identify tropically adapted, agronomically 
suitable, high-yielding soybean varieties prompted INTSOY 
to organize the International Soybean Variety Evaluation 
Experiment (ISVEX) in 1973. This experiment is designed to 
test the adaptation of soybean varieties under a wide range of 
environmental conditions, but also provides for exchanging 
information among research workers in other countries, 
comparing performance of locally adapted and introduced 
varieties, and exchanging germplasm for direct use or to 
incorporate in breeding programs. To conduct these trials 
INTSOY sends seeds, inoculant, and detailed instructions 
to interested organizations in developing countries. The 
recipients plant and manage these trials and collect the 
appropriate data. The data are then returned to INTSOY for 
analysis. As the trial system has evolved and improved, the 
number of agronomists cooperating in the experiment has 
steadily increased. In the fi rst year, 90 trials were planted in 
33 countries. During 1974, 136 trials were distributed to 60 
countries and in 1975, 257 trials were requested and sent to 
over 90 countries.
 “Much has been learned from the ISVEX by both 
coordinating and cooperating scientists. The knowledge 
gained should eventually result in a more productive and 
secure soybean crop for growers everywhere. Some of 
the dividends accrued from the program are described 
in the paragraphs below. One of the dividends has been 
identifi cation of varieties which produce high yields under 
a range of environments. Three years of results have been 
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compiled. Cultivars in the tests are commonly grown in the 
southern U.S. and represent maturity groups III-IX. Varieties 
of U.S. origin often produce higher yields than locally 
developed varieties, even at locations near the equator. 
Although the mean yields appear rather low, many varieties 
in these experiments have produced yields above 4,000 kg/ha 
(60 bushels/acre).
 “INTSOY scientists have utilized information from 
tests located between 3 and 19º latitude to gain a better 
understanding of the relative importance of management and 
environmental variables on yield of soybeans in the tropics. 
Six management and fi ve environmental variables were 
analyzed for their effect on grain yield of ten varieties at 25 
locations. Management variables measured were: amount of 
N, P, and K fertilizer applied, mean nodule number, nodule 
dry weight, and plant population. Environmental variables 
measured were: altitude, latitude, day length, maximum 
temperature, and minimum temperature. All management 
variables together accounted for 56% of the variability 
in yield among locations. The environmental variables 
accounted for only 27% of the variation in yield. Therefore, 
with respect to the 10 varieties and 25 locations studied, the 
environmental variables were concluded to be less important 
than the management variables as determinants of yield. This 
suggests that considerable effort must be made in training 
farmers in the proper management of soybeans wherever 
they are grown.
 “In some regions of the U.S. and at many tropical 
locations, warm, humid conditions during maturation reduce 
soybean seed quality. After harvest, these same conditions 
reduce storage life of seed. In the humid tropics, soybean 
seed must be dried and stored in moisture-proof containers 
or under refrigerated conditions to maintain viability. Under 
poor fi eld and storage conditions, the quality of seed varies 
from variety to variety. One variety, Hardee, has been a 
consistently high yielder. but produces seed of such poor 
quality that its use has been discouraged.
 “A characteristic which may contribute to varietal 
differences in germination under these adverse conditions is 
hard seed coat. INTSOY staff studied numerous genotypes 
in a simulated tropical storage environment (30ºC and 
80% relative humidity). Maintenance of variability under 
these conditions was highly correlated with the hard seed 
coat characteristic. Work is now underway to study the 
inheritance and other properties of hard seed coat. If this 
characteristic can be transferred into highly productive 
varieties, it may provide a partial solution to the seed 
production and storage problems of the humid tropics and 
certain U.S. soybean production areas.
 “Research linkages strengthened by the international 
variety experiments have increased the opportunity to 
identify and focus attention on soybean pests which presently 
have a limited distribution in the U.S., or which do not occur 
at all. These experiments also provide a direct mechanism 

for evaluating the reactions of U.S. developed varieties to 
diverse pests.
 “One of the most important dividends from ISVEX may 
be social rather than technical. Introducing soybeans as a 
new food crop into areas suffering from protein and caloric 
defi ciencies may improve human nutrition and well-being. 
It is widely believed that this can contribute to political 
stability and development in most countries. However, 
introduction and adoption of soybeans in developing 
countries is not a rapid process. As in the U.S., successful 
farm production is highly dependent upon good production 
and harvesting practices. Commercial production is 
dependent upon attractive prices and an effective economic 
system capable of providing production inputs, local 
marketing outlets, research capacity, and farm and consumer 
education programs. In countries where soybeans have 
potential as a food crop, the required technical and social 
infrastructure needs improvement.
 “To continue as a cooperative program, ISVEX must 
be of mutual benefi t. A questionnaire was sent to all ISVEX 
cooperators to help assess their interests, needs, and 
capabilities. Their responses about the present and potential 
status of soybean production in their countries are especially 
interesting.
 “When asked if soybeans would be used as a human 
food, 84% of the cooperators said yes. One-third reported 
that soybeans are currently being utilized for human food. 
Nearly three-fourths (71%) of the cooperators also reported 
that there is good potential for acreage expansion. These 
results support the view that there is a potential for expansion 
of production and utilization of soybeans as human food in 
the tropics.
 “Cooperators indicated in the questionnaire that 
INTSOY can be of further assistance by providing new 
varieties and breeding lines; sending information on 
production and management; and assisting in personnel 
training. INTSOY has strong programs established in all 
three of these areas. The questionnaire results suggest that 
the emphases to date are appropriate fi rst steps for attaining 
program objectives, but further work will be needed.” 
Address: Univ. of Illinois.

756. Soyanews (Sri Lanka). 1979. Soya to the rescue of 
coconut. 1(5):1. Jan.
• Summary: “The destruction of over 2 million coconut trees 
in last November’s cyclone has alerted the Government to 
the imminent shortage of coconuts for cooking, particularly 
in the Eastern Province.
 “Mr. Ranjan Wijeratna, Secretary, Agricultural 
Development and Research summoned a ten-member 
committee appointed recently to co-ordinate the work of 
the Sri Lanka Soyabean Development program, to consider 
whether supplies of soya milk could overcome the threatened 
shortage of coconut milk.
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 Mr. Wijeratne told the committee that the Government 
was keen on setting up a soya milk manufacturing plant close 
to the area of cyclone destruction.”
 “The Soyabean Foods Research Centre as already been 
conducting in-service training courses and has trained about 
30 fi eld workers in the preparation of soya foods.”
 The names and affi liations of the ten members are given. 
They include: Mr. E. Herath, Department of Agriculture 
(Chairman). Dr. C.N. Hittle (INTSOY Consultant), Dr. H.E. 
Fernando and Mr. L.R. Senaratne (Dep. of Agriculture).
 A photo shows a Sarvodaya worker learning the secrets 
of soya cooking at the home kitchen of the Soyabean Foods 
Research Centre, Gannoruwa. Training in soya cooking is 
free.

757. Wang, H.L.; Mustakas, G.C.; Wolf, W.J.; Wang, L.C.; 
Hesseltine, C.W.; Bagley, E.B. 1979. Soybeans as human 
food: Unprocessed and simply processed. USDA Utilization 
Research Report No. 5. iv + 54 p. Jan. Slightly revised, July 
1979. Jan. No index. 28 cm. Compiled for USAID. [50+ ref]
• Summary:  Contents: Introduction. 1. Soybean food uses 
in Asia. China: Soaking dry soybeans, tou chiang (soybean 
milk), tou fu (soybean curd), processed tou fu products, tou 
fu pi (protein-lipid fi lms), huang tou ya (soybean sprouts), 
whole soybeans, fermented soybean foods, production and 
consumption.
 Japan: Tofu (soybean curd), kinugoshi tofu, processed 
tofu products, yuba (protein-lipid fi lm), soybean milk, gô 
(ground soybean mash), daizu no moyashi (soybean sprouts), 
whole soybeans (edamame {fresh green soybeans}, whole 
dry soybeans, kinako), fermented soybean foods: Production 
and consumption.
 Korea: Tubu (soybean curd), processed tubu product, 
soybean sprouts, whole soybeans (green soybeans, parched 
or roasted soybeans, boiled soybeans), soybean fl our 
(“Soybeans are fi rst roasted and then ground into fl our. 
The fl our is used extensively as an ingredient in food 
preparations.” Note: The name of the roasted soy fl our is not 
given), fermented soybean foods (Soy sauce and [soy] bean 
paste are commonly used in Korea as fl avoring agents. Natto 
is also enjoyed), production and consumption [of soybeans in 
Korea].
 Indonesia: Tahu or tahoo (soybean curd), bubuk kedele 
(soybean powder. “Soybeans of the white variety are roasted 
until no beany fl avor can be detected. They are ground into 
a powder and mixed with such spices as garlic and chili”), 
tempe kedele, tempe gembus [the name in Central and East 
Java for okara tempeh], oncom tahu [the name in West Java 
for okara onchom], other soybean products (soybean sprouts, 
green soybeans, roasted and boiled soybeans, kecap {soy 
sauce}, tauco {soybean paste}), food mixtures, production 
and consumption.
 Thailand: Tofu (tauhu), soy sauce, green soybeans in the 
pods (tourae).

 Philippines: Soybean sprouts, soybean coffee, soybean 
cake, soybean milk, tou fu and processed tou fu products, 
production and consumption.
 Burma. India. Malaysia. Nepal. Singapore. Sri Lanka 
(Ceylon). Vietnam. Middle East. References–Soybean food 
uses in Asia.
 2. Soybean food uses in Africa. Ethiopia: Injera, wots 
and allichas, kitta, dabbo, dabokolo, porridge. Kenya. 
Morocco. Nigeria: Whole soybeans, soybean paste, corn-
soy mixtures (soy-ogi). Tanzania. Uganda. Production. 
References–Soybean food uses in Africa.
 3. Soybean food uses in Europe and U.S.S.R.
 4. Soybean food uses in Latin America. Argentina. 
Bolivia. Brazil. Chile. Colombia. Ecuador. Guyana. 
Paraguay. Peru. Uruguay. Venezuela. Mexico: New village 
process, commercial developments. Honduras. Costa Rica. 
Panama. Dominican Republic. Jamaica. Haiti. Trinidad. 
References–Soybean food uses in Latin America.
 5. Soybean food uses in North America. United States. 
Canada. References–Soybean food uses in North America.
 6. Soybean food uses in Australia. 7. Summary of 
soybean food uses. Traditional soybean foods: Soybean milk, 
soybean curd and processed soybean curd products, protein-
lipid fi lm, soybean sprouts, tempe (tempeh), green soybeans, 
boiled soybeans, roasted soybeans, soybean fl our, soy 
sauce, fermented soybean paste, fermented whole soybeans, 
natto, fermented soybean curd. Experimental soybean 
foods: Whole soybean foods, soybean paste, soy fl our, soy 
beverage. Production and consumption.
 8. Simple village process for processing whole 
soybeans: Equipment, process, sanitation requirements, 
quality of product, evaluation of product in formulas and 
procedures for family and institutional use in developing 
countries. NRRC village process. 9. Industrial production 
and selling prices of edible soybean protein products.
 10. Barriers to accepting and using soybeans in food: 
Availability. Cultural and social factors. Texture. Flavor. 
Nutrition and food safety. Technology development. 
Technology transfer.
 Tables: (1) Soybean production, imports, and total 
supply in Taiwan, 1962-1975. (2) Consumption of soybean 
foods in Taiwan, 1964-1974 (incl. tofu, which increased from 
18.75 kg per person per year in 1964 to 32.04 kg per person 
per year in 1974). (3) Supply and disposition of soybeans in 
Japan, 1971-1974. (4) Whole soybeans (metric tons) used 
in the production of traditional foods (miso, shoyu, tofu and 
others) in Japan, 1970-1974. (5) Defatted soybeans meal 
(metric tons) used in the production of traditional foods 
(miso, shoyu, tofu and others) in Japan, 1970-1974.
 (6) Production (metric tons) of traditional soybean 
foods in Japan (miso, shoyu, tofu and others). (7) Production 
and food use of beans and consumption of some soybean 
products in Korea, 1964-67. Note: The beans consisted of 
85% soybeans, 8.5% red beans [azuki], 1.6% green beans, 
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1.3% peanuts, and 3.4% other beans. (8) Soybean production 
(metric tons) in Indonesia, 1960-74 (Winarno 1976). (9) 
Consumption in kilograms per capita per year of soybeans 
in various parts of Indonesia in 1970 (Winarno 1976). (10) 
Production (metric tons) of 3 soybean foods in Central Java, 
1968-1972 (Winarno 1976).
 (11) Area planted to soybeans and total soybean 
production (metric tons) in Thailand, 1964-1974. Page 27: 
Sales (metric tons) of faffa and soy-wheat-fl our in Ethiopia, 
1973-75. Page 29: Soybean area and production in 6 
leading African countries, 1976. Page 30: Soybean area and 
production in 6 leading European countries, 1976. Page 36: 
Consumption of soy as human food in Mexico (in metric 
tons per capita per day).
 (12) Supply and disposition of soybeans in the United 
States, 1967-76 (in million bushels). (13) Soybean supply 
and distribution in Canada, 1964-74 (in 1,000 bushels). (14) 
Soybeans: area and production in specifi ed countries of the 
world, annual 1970-76. (15) Use of soybeans by soybean-
consuming countries, 1964-66 (metric tons) (FAO 1971). 
(16) Amounts of cereal-soy blends distributed under Title 
II, Public Law 480 in fi scal year 1974 to various countries 
worldwide. (15) Use of soybeans by soybean-consuming 
countries, 1964-66 (Production, imports, domestic use, per 
capita consumption as food per year–of which the leaders 
are: China 6.7 kg. Japan 5.1 kg. Korea 5.0 kg).
 (17) U.S. exports of full-fat soy fl our, 1974-75 (in 1,000 
lb). Mostly to Canada and Mexico. (18) Equipment and cost 
information on making soy fl our by hand process (Mustakas’ 
process). (19) Nutritional analysis of full-fat soy fl our. (21) 
U.S. production and price estimates for soy proteins, 1976 
(in million kg; soy fl ours, concentrates, isolates, textured 
soy fl ours, textured soy protein concentrates). (20) Yield 
and analysis of basic products (milk, atole, pasta; from 1 kg 
soybeans, adding about 9 liters water in the boiling process) 
(NRRC village method). (21) U.S. production estimates for 
soy proteins, 1976 (fl ours, concentrates, isolates, textured 
fl ours, textured isolates) (Personal communication, N.R. 
Lockmiller, 1976). Address: Northern Regional Research 
Center, Peoria, Illinois.

758. INTSOY Newsletter (Urbana, Illinois). 1979. INTSOY 
education and training. No. 16. p. 1-2. Feb.
• Summary: “The use of soybeans to alleviate human 
nutritional defi ciencies is our primary goal.” “Visitors are 
welcome at INTSOY... During 1978, 140 scientists and 
administrators from 20 countries visited the University of 
Illinois specifi cally to confer with INTSOY staff.”

759. Bertrand, R. 1979. Rapport de mission de bornage 
du périmètre de la ferme soja au Cameroun [Report of 
the mission on boundary demarcation of the soya farm in 
Cameroon]. IRAT/Montpellier, France. March. [Fre]*
• Summary: Montpellier is a city near the south coast of 

France on the Mediterranean Sea. It is the capital of the 
Hérault department. Address: France.

760. Hardin, Clifford M. 1979. Conditions and trends in the 
world protein economy. J. of the American Oil Chemists’ 
Society 56(3):173-77. March. [5 ref]
• Summary: This brilliant article unfortunately contains 
no subdivisions (A-level heads), making it diffi cult to 
summarize.
 A graph shows U.S. exports of feed grains and wheat 
from marketing year 1970-71 to 1976-77 (million tons). 
Tables show: (1) Grain and livestock–production and exports 
1974-75 as percent change from year earlier. (2) Feed uses 
of grain in Developed countries (with USA broken out), 
centrally planned countries, and developing countries, in 3 
years–1960, 1970, 1976.
 (3) Estimates of sources of world protein production. 
Plants produce 79% of the world’s protein vs. 21% from 
animals. Among the plants, cereals, roots and tubers produce 
52% of the total vs. 12% from oilseeds. (4) FAO estimates of 
world average per capita protein supply, 1961-65 and 1974, 
in both grams per day and percentage of total.
 A photo shows Clifford M. Hardin. Address: Vice 
Chairman of the Board, Ralston Purina Co., Checkerboard 
Square, St. Louis, Missouri.

761. Hutchinson, J. 1979. The status of FAO and Codex 
Alimentarius developments on vegetable proteins. J. of the 
American Oil Chemists’ Society 56(3):227-29. March. [9 ref]
• Summary: Contents: Abstract. Introduction. Codex 
alimentarius. Codex committee on vegetable proteins. 
Hosting of the committee. A photo shows Hutchinson. 
Address: Food and Agriculture Organization of the United 
Nations, Via della Terme di Caracalla, 00100 Rome, Italy.

762. Inouye, Jun; Shanmugasundaram, S.; Matsuyama, T. 
1979. Effects of temperature and daylength on the fl owering 
of some photo-insensitive soybean varieties. Japanese J. of 
Tropical Agriculture 22(4):167-71. March. [13 ref. Eng; jap]
• Summary: The presence of two growth types was 
recognized “among the photo-insensitive soybean varieties:” 
(1) A stable determinate growth type, and (2) An unstable or 
temperature dependent determinate type.
 Although the soybean is a temperate crop, it can be 
grown all year round in the tropical and sub-tropical regions, 
“if photo-insensitive varieties are used.
 “From fi eld screening of the world soybean germplasm 
collection at the Asian Vegetable Research and Development 
Center (AVRDC) in Taiwan photo-insensitive varieties been 
identifi ed.”
 If suitable varieties are available, soybeans can 
(theoretically) be cultivated year round in the tropics and 
sub-tropics.
 Note: This is the earliest English-language document 
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seen (Aug. 2018) that contains the term “photo-insensitive.” 
Address: 1&3. Inst. of Tropical Agriculture, Kyushu Univ., 
Fukuoka 182, Japan; 2. AVRDC, Taiwan.

763. Kogan, Jenny; Bouseman, John K. 1979. Soybean 
Entomology Information Systems: Soybean Insect Research 
Information Center (SIRIC) and International Reference 
Collection of Soybean-Associated Arthropods (IRCSA) 
(Leafl et). Urbana, Illinois: INTSOY. 3 panels each side. 
March. Each panel: 22 x 9 cm.
• Summary: SIRIC and IRCSA were organized in 1969 and 
are housed with the Illinois Natural History Survey. They are 
supported mainly by INTSOY.
 “The literature collection now contains 17,000 
documents.”
 The IRCSA “comprises specimens and ecological data 
for samples obtained from all soybean-producing regions of 
the world. It now houses about 150,000 identifi ed specimens 
soybean-associated arthropods in over 2,300 species.”
 The data contained in SIRIC and IRCSA “are readily 
accessible through computerized retrieval programs.”
 SIRIC has four principal objectives:
 “To survey the world literature on soybean-related 
arthropods and to establish a data base for that literature
 “To collect and organize relevant documents (such as 
journal articles, book chapters, and reports) and to develop a 
retrieval capability through the use of code descriptors
 “To aid researchers, extension workers, students, and 
others by conducting computer searches and by providing 
copies of documents in the collection
 “To compile and publish bibliographies on key soybean 
pests
 To date bibliographies have been compiled on fi ve 
insects in the series The Literature of Arthropods Associated 
with Soybeans: The Mexican Beetle (Epilachna varivestis), 
the southern green stink bug (Nezara viridula), the green 
leaf beetles (Cerotoma trifurcata and C. rufi cornis), the 
velvetbean caterpillar (Anticarsia gemmatalis), the corn 
earworm and the tobacco budworm (Heliothis zea and H. 
virescens). Address: Illinois Natural History Survey, 172 
Natural Resources Building, Urbana, Illinois 61801.

764. Lischenko, V.F. 1979. World production of food 
proteins: Situation, structure, trends. J. of the American Oil 
Chemists’ Society 56(3):178-80. March.
• Summary: All statistics are based on FAO Production 
Yearbook, Rome, Italy, 1977. Tables show: (1) World food 
protein production, 1961-65 to 1972-76. Includes both 
major animal products and vegetable products, per capita 
consumption of each. Per capita consumption of animal 
proteins increased from 11.6 kg to 12.5 kg, and increase of 
7.8%. Per capita consumption of plant proteins increased 
from 44.9 kg to 50.3 kg, and increase of 12.0.
 (2) World food protein production, when protein from 

cereals and oilseeds used for feed was excluded, 1961-65 
to 1972-76. Only 10.0% of world oilseed protein in used 
for direct edible purposes. Oilseed protein is “becoming 
more and more important in the general structure of world 
protein resources potentially edible for man. In 1972-76 this 
protein category amounted already to 15.78% of total protein 
production in the world...”
 (3) World food protein production of animal origin, 
1961-65 to 1972-76.
 (4) World food production of plant origin, 1961-65 to 
1972-76.
 (5) World oilseeds production 1961-65 to 1972-76, 
1000 metric tons. Soybean production has increased the 
most, by 86.6% between these two time periods. No. 2 is 
saffl owerseed.
 (6) World oilseeds protein production 1961-65 to 1972-
76, 1000 metric tons. Again soybean protein production 
has increased the most, by 86.6% between these two time 
periods. No. 2 is again saffl owerseed.
 A photo shows Lischenko. Address: Lead, Section of 
Agricultural Problems Inst. of USA and Canadian Studies, 
Khlebny pereulok 2/3, Moscow, USSR.

765. Plenty News (Summertown, Tennessee). 1979. Soybean 
project in Guatemala highlands. 1(2):1-3. March.
• Summary: Plenty was incorporated on 4 Oct. 1974 in the 
State of Tennessee as a non-profi t relief and development 
corporation. In Solola, Guatemala, Plenty will “be setting up 
a village-scale soy dairy to produce 100 pounds of tofu and 
40 gallons of soy ice bean (ice cream made from soymilk) 
three times a week. The dairy will supply free ice bean for 
local school lunch programs. It is intended that the dairy 
will produce low-cost, high-protein foods and become a 
local cottage industry, run by indigenous people of Solola. 
This project is co-sponsored by the NGO Division of the 
Canadian International Development Agency [CIDA] as 
phase one of an Integrated Development Project...” Some 
1,500 pounds of soybeans have been donated by UNICEF. 
Suzy Jenkins is one of the soyfood teachers.
 “In cooperation with UNICEF and the International 
Soybean Program (INTSOY), Plenty has screened 20 
varieties of soybeans, determining which ones would grow 
at 6,000 feet in the Guatemalan highlands... The beans were 
successful, yielding up to 40 bushels per acre. Approximately 
100 farmers from San Andreas Itzapa and neighboring towns 
will be planting trial patches of soybeans in their own fi elds 
this coming spring. Plenty will supply them with the seed of 
the best-performing varieties.”
 Contains many purple photos of soybeans and soyfoods 
in Guatemala, including: Suzy Jenkins carrying water in a 
pot on her head for a soymilk demonstration. A Guatemalan 
man standing waist-deep in a fi eld of soybeans with a 
bearded Farm member looking on, smiling. Guatemalan 
women crushing soybeans in a metate, fi ltering out soymilk 
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using a cloth sack, then drinking the soymilk. A little 
girl drinking soymilk from a big cup. Planting soybeans. 
Amaranth plants.
 Note 1. This is the earliest document seen (April 2004) 
that mentions Solola, Guatemala, in connection with soy. 
Address: 156 Drakes Lane, Summertown, Tennessee.

766. Riley, James J.; Moomaw, James C. 1979. Vegetable 
production in tropical Asia. In: G.E. Inglett and G. 
Charalambous, eds. 1979. Tropical Foods: Chemistry and 
Nutrition. Vol. 1. New York: Academic Press. x + 701 p. See 
p. 375-400. [15 ref]
• Summary: Soybeans produce more protein per unit area 
and more protein per unit area per day than any other crop. 
Today over 400 million people worldwide are classifi ed as 
malnourished. AVRDC focuses its research programs on six 
crops, including soybeans. Ruttan (1977) summarized seven 
generalizations about the effects of the Green Revolution. 
One of these was that the introduction of the new high 
yielding varieties (mostly wheat and rice) has been to 
contribute to a widening of wage and income differentials 
among regions. Address: Asian Vegetable Research and 
Development Center, Shanhua, Taiwan, Republic of China.

767. Shanmugasundaram, S. 1979. Varietal development 
and germplasm utilization in soybeans. AVRDC Technical 
Bulletin No. 13 (78-102). 36 p. March. (Shanhua, Taiwan). 
[90 ref]
• Summary: An excellent overview of the subject. Contents: 
Introduction. Historical background of soybeans. Botany of 
the soybean. World trends in soybean production. Strategies 
in varietal development: U.S.A., Japan, Republic of China 
(Taiwan). International programs: Illinois–India, Asian 
Vegetable Research and Development Center (AVRDC), 
Program for International Research, Improvement and 
Development of Soybeans (PIRIDS)–International Soybean 
Resource Base (INTSOY), International Institute of 
Tropical Agriculture (IITA), Thailand–Japan, Southeast 
Asian Regional Center for Graduate Study and Research in 
Agriculture (SEARCA). Concepts for future development.
 Table 2 gives the taxonomic status and nomenclatural 
history of the soybean. Table 3 lists vernacular names of 
the soybean in 36 countries or regions of the world. Gives a 
brief history of soybean breeding and germplasm collections 
in each of the major soybean countries. Address: Asian 
Vegetable Research & Development Center, Shanhua, 
Taiwan.

768. Leviton, Richard. 1979. Itinerary and notes from 
trip to the Midwest in March-April to study soyfoods and 
soybeans. Colrain, Massachusetts. 65 p. April. Unpublished 
manuscript. 28 cm.
• Summary: Contents (places and people visited): The Soy 
Plant, Ann Arbor, Michigan: Their soy deli, deli items on 

sale and prices, talk with Steve Fiering. Wonder Life Corp. 
of America, Des Moines, Iowa: Founded 1957, bio-humic 
method like organic farming. Two bio-humic farmers: Owen 
Langlie in Mankato, Minnesota (p. 10); Cyril Vernon in 
Iowa. Midwest Soya International, Cedar Falls, Iowa: Talk 
with Wes Randall, Altoona processing plant, variety chart 
on wall with 1979 yields and 4-year average yield (Corsoy, 
Amsoy, Marion, Beeson, Private SS, Agripro 25, Wayne). 
George Strayer of Agricultural Exports, Hudson, Iowa (p. 
15). Iowa State University, Ames, Iowa: Walt Fehr and the 
public soybean breeding program, breeding soybeans low in 
lipoxygenase and linolenic acid, Dr. Harry Snyder and work 
on lipoxygenase and antinutritional factors. Robert Fischer, 
Soypro, Cedar Falls, Iowa (p. 25). Professional Farmers in 
Cedar Falls, Iowa. American Soybean Assoc., St. Louis, 
Missouri (p. 29). Pfi zer Genetics, St. Louis, Missouri (p. 
30). Several organic farmers in Arcola, and Oblong, Illinois. 
Les Karplus. ADM, Decatur, Illinois. A.E. Staley Mfg. Co., 
Decatur, Illinois. INTSOY program at the University of 
Illinois: John Santas, Wm. Thompson, Robert Howell, Joe 
Jackobs, Bill Judy, L.S. Wei, John Erdman, R.L. Bernard, 
Ted Hymowitz, Dr. Hadley. American Oil Chemists’ 
Society, Champaign, Illinois (p. 55). National Soybean Crop 
Improvement Council (NSCIC), Urbana, Illinois: Robert 
Judd. Northern Regional Research Center, Peoria, Illinois: 
Walter Wolf, Joe Rackis. Golden Key Farm: Frank Pilotte. 
Joe Rakosky, food industry consultant. Fearn Soya Foods. 
Address: 100 Heath Rd., Colrain, Massachusetts 01340. 
Phone: 413-624-5591.

769. Pantagraph (The) (Bloomington, Illinois). 1979. Plant 
virus clean-up’s no small research task. May 21. p. 37.
• Summary: “Urbana–A major problem of international 
agriculture is getting and preserving germplasm, the 
material of heredity, according to University of Illinois plant 
pathologist Robert Goodman.”
 “The U.S. soybean germplasm collection, as well as 
other collections in the world, is full of seed-borne viruses. 
When these seeds are sent abroad, it is likely will accompany 
them.
 “The U of I is cooperating with the International 
Institute of Tropical Agriculture in Nigeria to produce virus-
free seeds from the U.S. collection”
 “The U of I virus studies are funded by the U.S. 
Department of Agriculture, International Soybean Program 
[INTSOY] and the Illinois Agricultural Experiment Station.”

770. INTSOY Newsletter (Urbana, Illinois). 1979. The 
INTSOY professional staff. No. 17. p. 1-2. May.
• Summary: Titles and areas of expertise of all staff members 
in Puerto Rico, Illinois, and Peru.

771. Praquin, J.Y.; Richard, J.F. 1979. Bilan des recherches 
menées sur le soja dans la zone d’altitude de l’Ouest-
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Cameroun [Evaluation of soybean research conducted in 
the high zone of West Cameroon]. Agronomie Tropicale 
(France) 34(2):111-21. April/June. [10 ref. Fre]
• Summary: History of the work with soybeans: From 1924 
to 1945 eleven varieties, six originating in the USA and 
fi ve in East Asia, were introduced and observed in western 
Cameroon. Following an intensifi cation of studies from 1945 
to 1964, introduction were resumed starting in 1965, when a 
collection of varieties from Rwanda were introduced.
 Starting in 1974, with the rise of soybean prices on the 
international market, interest in the crop increased greatly. 
More details are given from 1974 on.
 Soybean experiments in western Cameroon have been 
conducted mainly at three locations: Dschang (elevation 
1,500 meters; best yield 3,520 kg/ha from SJ237), Santchou 
(700 meters; best yield 3,195 kg/ha from SJ 239), and 
Foumbot (1,000 meters; best yield 2,250 kg/ha from SJ 237).
 Discusses interest in food uses of soybeans in western 
Cameroon, breeding and varietal development, yields 
from different varieties, improvement of crop management 
(inoculation, use of fertilizer, date of planting at the 
3 locations, planting density), and soybean diseases, 
conclusions. Address: 1. Ingénieur de Recherches IRAT 
responsible for the legume research program at the IRAF 
station of Dschang, Cameroon; 2. Ingénieur de Recherches 
IRAT/Nogent/Marne.

772. Shurtleff, William; Aoyagi, Akiko. 1979. The book of 
tempeh: A super soyfood from Indonesia. New York, NY: 
Harper & Row. 160 p. Illust. by Akiko Aoyagi Shurtleff. 
Index. July. 28 cm. [24 ref]
• Summary:  Contents: Acknowledgments. What is 
tempeh? Preface. 1. Soybeans–Protein source of the future: 
Introduction, the causes of hunger and starvation–two 
analyses (The Twenty-Ninth Day, by Lester Brown–
population, affl uence; Food First: Beyond the Myth of 
Scarcity, by Lappé and Collins–population, narrow focus on 
increasing food productivity, international food exploitation, 
land monopolization and misuse, cash crop system of export 
agriculture). Ten reasons soy will be the protein source of the 
future: 1. Optimum land utilization. 2. Lowest cost protein. 
3. High nutritional value. 4. Time tested. 5. Remarkably 
versatile. 6. Appropriate technology. 7. New dairylike 
products. 8. Hardy and adaptive. 9. Free nitrogen fertilizer. 
10. Energy and resource effi cient. “All of these ten factors 
work together synergistically, reinforcing one another, to 
give added weight to the prediction that soybeans will be 
a key protein source for the future on plant earth.” Present 
patterns of soy protein utilization. New developments. An 
idea whose time has come.
 2. Tempeh as a food. 3. Getting started (incl. basic 
preparatory techniques and 18 recipes, incl. a recipe for 
sweet Indonesian soy sauce {kechap manis}). Favorite 
tempeh recipes (13 Western favorites, 6 non-fried favorites, 

and 12 Indonesian favorites; also Suggestions for serving 
tempeh throughout the day). 4. Western-style and Oriental 
tempeh recipes (68 recipes). 5. Indonesian tempeh recipes 
(70 recipes). 6. Making tempeh at home or in a community. 
7. Making tempeh starter. 8. The Indonesian tempeh shop. 
Map of Southeast Asia, including Indonesia. Map of Java, 
Madura, and Bali (p. 144). Appendix A: A brief history 
of tempeh East and West. Appendix B: Tempeh shops in 
the West. Weights, Measures, and Equivalents. Glossary. 
Bibliography. About the authors. About the New-Age Foods 
Study Center.
 This book contains the fi rst sizeable collection of 
American-style and Indonesian tempeh recipes (130 in all), 
the fi rst illustrated descriptions of making tempeh, tempeh 
starter, and onchom on various scales in Indonesian tempeh 
shops, the fi rst history of tempeh, detailed discussion of 
tempeh in Indonesian culture and of the many varieties 
of Indonesian tempeh, and the fi rst recommendations for 
commercial names for the more than 30 types of tempeh that 
could easily be made in the West. It also contains chapters 
and reviews of the literature on tempeh nutrition and the 
microbiology and biochemistry of tempeh fermentation, plus 
the largest bibliography on tempeh to date (including many 
new Indonesian references), an annotated listing of 61 people 
and organizations around the world connected with tempeh, 
and the fi rst list of tempeh companies in the West.
 Page 26 states: “Modern soy-protein products, such 
as textured soy proteins, are increasingly available at 
supermarkets, often in forms that simulate the fi brous, chewy 
texture of meat.”
 Note 1. This is the earliest known book in any language 
worldwide devoted entirely to tempeh. Note 2. This is the 
earliest English-language document seen (Aug. 2011) that 
contains the term “modern soy protein products;” Shurtleff 
would soon start to use it to refer to defatted soy fl our or 
grits, soy protein concentrates, soy protein isolates, and 
textured soy protein products.
 Illustrations (line drawings; unnumbered, not including 
“spots”). Indonesian dancer in sarong and crown. Balinese 
lion mask dancer. Two Indonesian women dancing. Cuts 
of fresh tempeh on a woven bamboo tray. Woman in a 
traditional Indonesian kitchen cooking tempeh. Terraced 
rice patties in Java. Woman selling tempeh in Bali market. 
Masked Indonesian fi gure. Soybeans in the pod. A hand 
holding dry soybeans over a sack of such soybeans. Three 
women selling beans and grains in a Javanese market. Two 
men selling tempeh in a Javanese market. Balinese mask. 
Indonesian mortar and pestle. Traditional oil skimmer for 
deep frying. A wok. Tamarind paste and pods. Soy sprouts. 
Pieces of tempeh on a bamboo tray Gado-gado. Laos root 
& chilies. Palm sugar. Chilies. Indonesian woman carrying 
fruits in a bowl on her head. Salam leaf. Botok tempeh. 
Peté beans. Winged and masked Balinese fi gure. Indonesian 
spices. Soybean (enlarged). Cartoon of a fuzzy little critter 
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driving his tiny tractor over a cake of tempeh, inoculating it 
with a secret enzyme (The Farm, Summertown, Tennessee). 
Placing tempeh into a homemade Styrofoam incubator. Cross 
section of good tempeh and bad. Winged beans. Close-up of 
outside of a homemade tempeh incubator. Dry soybeans in 
pods on plant. Woman in the USA making tempeh. A deep 
woven bamboo basket for treading soaked soybeans. Ten 
steps in the process for making traditional soy tempeh in a 
small shop (GIZI, Bogor). Twenty steps in the process for 
making and delivering traditional soy tempeh in a large shop 
(Oeben, Bandung). Two views of a modern dehuller and 
dehuller-separator. Five steps showing making tempeh in 
plastic bags. Three steps showing making tempeh in banana-
leaf wrappers. Fourteen steps in the process for making and 
delivering Malang tempeh.
 Map of Southeast Asia. Map of Java, Madura, and 
Bali (incl. West, Central and East Java). Indonesian stilt 
house (house on stilts, famous among the Dayak in Borneo, 
the Minangkabu and Batak of Sumatra, and the Toraja of 
Sulawesi). Woman selling leaf-wrapped tempeh in a Balinese 
market (color, back cover).
 Numbered fi gures (line drawings unless otherwise 
stated. The number before the decimal refers to the chapter 
number). 1.1 Table: The changing pattern of world grain 
trade (exporters and importers). 1.2 Graph: Projected 
population densities in various regions of the world. 1.3 
Bar chart: Per capita protein consumption in rich and poor 
countries. 1.4 Bar chart: Per acre yields of usable protein 
from various food sources (pounds per acre). 1.5 Graph: 
Word soybean production (1965-1977). 1.6 Bar chart: 
Protein consumed vs. protein returned from milk, eggs, 
chicken, pork, beef. 1.7. Where the world’s money goes 
(yearly global and U.S.).
 2.1 Table: Percentage of protein in various foods. 2.2 
Table: Composition of nutrients in 100 grams of tempeh 
of different types. 2.3 Table: Protein quality (NPU) of 
various foods. 2.4 Table: Amino acid composition of tempeh 
compared with the FAO/WHO reference pattern. 2.5 Bar 
cart: Limiting amino acids in rice and tempeh. 2.6 Table: 
Combining foods to increase protein. 2.7 Bar chart: Grams 
of dietary fi ber in 100 grams of various foods. 2.8 Table: 
Fatty acids in soy tempeh. 2.9 Table: Vitamins and minerals 
in soy tempeh. 2.0 Table: Price of one day’s supply of usable 
protein from various foods.
 3.1 Bar chart: Comparison of nutrients in brown and 
white rice. 3.2 Shoyu (natural soy sauce) in four wooden 
keg, can, bottle, and small dispenser. 3.3 Grating a coconut. 
3.4 Mortar & pestle (two types). 3.5 Cross section of a 
coconut in the husk. 3.6 Making coconut milk (7 steps). 3.7 
Ladies in a Javanese market selling chilies (in mounds). 4.1 
Deep-frying tempeh, with all utensils shown. 4.2 Shallow-
frying tempeh. 4.3 Seasoned crisp tempeh with dip. 4.4 
Tempeh shish kebab. 4.5 Coriander & garlic crisp tempeh. 
4.6 Tempeh fondue. 4.7 Making tempeh-fi lled pot-stickers 

or gyoza. 4.8 Tempeh pita bread sandwich. 4.9 Tempeh 
burger. 4.10 Tortilla with tempeh & guacamole. 4.11 Tempeh 
guacamole. 4.12 Tomatoes stuffed with tempeh.
 5.1 Woman in an Indonesian village kitchen. 5.2 Woman 
grinding spices with a mortar. 5.3 Table: Indonesia’s 7 most 
popular tempeh recipes, in descending order of popularity: 
Tempeh goreng, tempeh bachem, keripik tempeh, sayur 
lodeh, sambal goreng tempeh, terik tempeh, sambal goreng 
kering tempeh. Recipes for each are given. 5.4 Selling 
traditional banana-leaf wrapped tempeh in Yogyakarta, Java. 
5.5 Deep-frying tempeh keripik in batter. 5.6 Deep-frying 
tempeh keripik in Javanese market. 5.7 Botok tempeh #1. 
5.8 Botok tempeh #2. 5.9 Gadon tempeh. 5.10. Folding leaf 
wrappers for gadon tempeh. 5.11 Rolling leaf wrappers for 
pepes tempeh. 5.12. Pepes tempeh on broiler and packets 
ready to serve. 5.13 Folding leaf wrappers for Balinese 
pepesan. 5.15. Saté tempeh on broiler. 5.15 Saté vendor 
in Java. 5.16. Saté manis tempeh. 5.17 Tempeh sambal 
accompaniment for rice.
 6.1 Flowchart for homemade soy tempeh. 6.2 Tempeh 
incubator (home-made). 6.3 Good soy tempeh (diagonally 
sliced). 6.4 Four types of homemade tempeh. 6.5 Wooden 
tempeh incubation tray designs. 6.6 Community tempeh 
incubator. 6.7 Graph: Tempeh incubation time versus 
temperature for soy tempeh (shows slow, moderate, and 
quick combinations).
 7.1 Graph: Loss of tempeh starter potency when stored 
at various temperatures and humidities. 7.2 Sporulated 
tempeh for starter in bread pan. 7.3 Dry-strainer spore 
extraction. 7.4 Sporulated rice, pressure cooker, and Mason 
jar method of making tempeh starter. 7.5 Picking leaves from 
a hibiscus tree for tempeh starter. 7.6 Arranging inoculated 
soybeans on hibiscus leaves. 7.7 Covering hibiscus leaf 
sandwiches in trays. 7.8 Hibiscus leaves for tempeh starter 
ready to use. 7.9 Hibiscus inoculum leaves on round tray. 
7.10 Drying inoculum leaves in sun on roof. 7.11 Tying 
inoculum leaves under rafters to dry.
 8.1 Flowchart for basic Indonesian soy tempeh method. 
8.2. A small Indonesian tempeh shop (fl oor plan). 8.3 Floor 
plan of the large Oeben tempeh shop in Bandung, Java. 8.4 
Flowchart for Malang tempeh.
 A color photo shows a high-quality cake of tempeh 
sliced on a plate. Address: New-Age Foods Study Center, 
P.O. Box 234, Lafayette, California 94549.

773. Shurtleff, William; Aoyagi, Akiko. 1979. Preface 
(Continued–Document part III). In: W. Shurtleff and A. 
Aoyagi. 1979. The Book of Tempeh: A Super Soyfood from 
Indonesia. New York, NY: Harper & Row. 160 p. See p. 11-
16. Illust. by Akiko Aoyagi Shurtleff.
• Summary: (Continued): Our four weeks in Indonesia 
seemed to pass in an instant, yet were most productive: we 
learned and prepared over 70 Indonesian tempeh recipes, 
studied in depth the production process in ten shops, talked 
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with virtually all of the country’s top tempeh research 
scholars, and took more than 300 color slides.
 Yet, beneath the surface of Indonesia’s natural beauty 
and the charm of her people, there is another world of which 
we were constantly aware and which, in fact, was a major 
reason for our interest in Indonesia and in tempeh. Here 
lurks the same complex of increasingly serious problems 
found in so many less-developed countries: overpopulation, 
environmental destruction, growing concentration of wealth, 
power, and land in the hands of a small elite accompanied 
by the impoverishment of the landless masses, technological 
disruption, and serious malnutrition. Java is a chilling 
example of what well may be in store for the rest of the Third 
World, a sobering reminder that time is running out.
 Population is at the root of Java’s problems. Indonesia’s 
birth control efforts have been as effective as any, but that 
only means that if present trends continue, the country’s total 
population of 135 million will double in the next 35 years 
instead of the next 30 years. Actually, however, the country’s 
farmland and other ecosystems could never begin to support 
that many people; massive starvation and environmental 
breakdown would probably intervene to limit population 
growth. Sumitro Djojohadikusumo, a leading Indonesian 
population analyst, predicts that even if the fertility drops 
by one-fourth by the year 2000 Java’s population will still 
increase by 74 percent to 146 million and Indonesia’s total 
population will increase by 92 percent to 250 million. This 
would give Java an average density of almost 2,800 people 
per square mile (1,100 per square kilometer), a fi gure greater 
than the present density of most populated and urbanized 
centers in Western Europe. Today, Java’s population is 
growing by over 2 million people per year. With 60 percent 
of Java’s land already cultivated and with the burgeoning 
population overfl owing onto what is now farmland, where 
will all these extra people get their food? In 1977, Indonesia 
had a staggering one-third of the world’s rice imports, 2.9 
million tons or 49 pounds per capita. Yet some analysts are 
surprised that the total food imports are still so low.
 Many leading Indonesian and Western observers 
fear that Java is rushing inexorably toward an ecological 
crisis that will undercut food production before any 
theoretical agronomic limits can be reached. Under the 
enormous pressure of population expansion, deforestation 
is progressing at a frightening pace, largely to clear land to 
grow more food. Simultaneously Indonesia, like so many 
developing countries, is experiencing a massive energy 
crisis: the dwindling supply of fi rewood, caused in part by 
the rise in petroleum and therefore kerosene prices. The 
search for food and fuel is causing unprecedented erosion, 
which has begun to silt up Java’s reservoir-and-irrigation 
system, one of the most extensive, intricate, and delicate in 
the world, and the lifeline of the country’s rice cultivation. 
The pernicious cycle of fl oods and droughts also takes its toll 
on the low ricelands, causing further food shortages.

 The so-called Green Revolution, with its new strains of 
rice that are responsive to high-technology irrigation systems 
and fertilizers, was supposed to be the answer to feeding the 
burgeoning population. Indeed, between 1968 and 1978 rice 
production jumped 50 percent and rice yields are still 36 
percent higher than the average of all other rice producers 
in southern Asia. In spite of population growth, average per 
capita rice consumption has increased by 25 percent from 
200 to 250 pounds a year. Yet the fi gures are misleading, 
for, as a growing number of authoritative rural studies by 
development experts such as William Collier, Benjamin 
White, Ingrid Palmer, and others clearly show, the general 
welfare and per capita food consumption among the poor 
has steadily decreased, and the gap between the rich and 
the poor has continued to widen. The modern agricultural 
technologies have benefi ted primarily those few with the 
money or credit to afford them and the skills to use them. 
The accompanying mechanization has left large numbers of 
poor farmers unemployed. Each generation the size of family 
farms, already small, grows ever smaller as it is divided 
among the male heirs. Plots too small to farm are sold (often 
to the rich) and more and more families become landless. 
Present studies show that about half of Java’s population is 
landless, and another quarter nearly so–shocking fi gures for 
a predominantly rural farming society. In some areas export 
crops take precedence over subsistence crops; in East Java 
the government uses as much as 30 percent of the land to 
grow sugarcane, a heritage of the colonial era and a reminder 
that there is still land in reserve. Traditional village welfare 
and harvest institutions once ensured that the poor would 
have at least a minimum to eat, but modernizing infl uences, 
and technology, population pressures, and socio-economic 
injustices, are rapidly rendering these important institutions 
ineffective.
 Indonesia’s per capita GNP in 1978 was a mere $240 
per year, ranking the country in the bottom 20 percent of 
the world’s 172 nations. Infl ation is now running at 10 
to 20 percent. Fifty percent of the rural population is still 
illiterate. The four poorest areas, with the poorest listed fi rst, 
are Yogyakarta, Central Java, East Java, and West Nusa 
Tenggara; the four best off, in order of “affl uence,” are South 
Sumatra, North Sumatra, West Java, and Bali.
 A United Nations FAO nutrition survey of 36 developed 
and developing countries conducted in 1971 showed that 
Indonesia ranked at the very bottom of the scale on daily per 
capita consumption of all three essential nutrients sampled: 
calories (1,760 vs. 2,100 recommended), protein (38.4 
grams,) and fat (22.8 grams). It must be emphasized that 
these statistics are averages for the total population and that 
the nutrient intake of the poor is considerably below these 
averages. Moreover, tempeh is a protein lifeline for a large 
proportion of the entire population. Many rural Javanese 
families eat only one or two rice-centered meals a day. 
Samusudin, in 1971, reported that 30 to 50 percent of all 
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Indonesian children between the ages of one and three years 
suffer from protein-calorie malnutrition, and Prawinaregara, 
in 1974, reported other serious nutritional problems, 
including vitamin A defi ciency, which causes serious eye 
problems and even blindness; iodine defi ciency, causing 
endemic goiter; and lack of iron resulting in anemia. Partially 
owing to the country’s poor nutritional status, 35 percent of 
all children now die before the age of fi ve.
 In recent years the term “developing countries” has 
come to be widely used. Yet in the case of Indonesia, as 
with many other poor countries, the term may no longer be 
applicable. For most impartial observers now agree that the 
lot of the majority of the people, and especially of the rural 
poor, is going from bad to worse.
 Bringing It All Back Home: Back in Japan, while 
continuing our daily practice of meditation, we set to 
work full time on our book. Every other day, we prepared 
a large batch of homemade tempeh, which Akiko used to 
develop a variety of tasty recipes. I carried on an extensive 
correspondence with tempeh researchers around the world, 
delved into a study of the microbiology and chemistry of 
tempeh fermentation, and was invited to give a presentation 
on tempeh in Bangkok at a United Nations-sponsored 
Symposium on Indigenous Fermented Foods and the Global 
Impacts of Applied Microbiology; there a total of seventeen 
papers on tempeh were presented, showing growing interest 
in the subject.
 During our more than three years of studying, making, 
and eating tempeh, we have developed a deep respect for this 
unique food, which we feel has a vital contribution to make 
to people in both developed and developing countries. We 
believe it may someday be recognized as one of Indonesia’s 
most important gifts to the world.
 Figures: (1) Bar chart–Population densities of various 
countries. The top 4 are Java (1533 people per square mile), 
Bangladesh (1361), Taiwan (1064), and England (911).
 Line drawings–(2) A woman preparing a tempeh 
recipe on the fl oor of a traditional kitchen. (3) Terraced rice 
paddies in Java. (4) Woman selling tempeh [wrapped in 
banana leaves] in Bali market. (5) Masked Indonesian fi gure. 
Address: New-Age Foods Study Center, P.O. Box 234, 
Lafayette, California 94549.

774. J.F. [Janice Fillip]. 1979. In times of Plenty. Whole 
Foods (Berkeley, California). July. p. 9-10.
• Summary: Discusses the work of Plenty (run by The Farm 
in Tennessee) in Guatemala and Tennessee. In Guatemala: 
“When an earthquake devastated Guatemala in 1976, 
some members of the Plenty team went there to assess 
the damage... Drawing on eight years of experience in 
soybean cultivation and soyfood production on The Farm, 
Plenty volunteers introduced the high-protein soybean to 
local farmers in hops of enhancing the Guatemalan diet. 
Experiments in adapting soybeans to tropical highland 

growing conditions captured the interest of local farmers 
who began planting soybeans from seeds donated by 
UNICEF. Plenty started teaching local women how to make 
soymilk and tofu with native utensils. Note: This earthquake, 
which struck Guatemala on 4 Feb. 1976, magnitude 7.5, 
killed 22,778 people.
 “Funded by UNICEF, Plenty is now involved in 
construction of a soy dairy in Solola, the Cakchiquel capital, 
near Lake Atitlan. The dairy is expected to produce 100 
pounds of tofu and 40 gallons of soy ice bean (soymilk 
ice cream) three times a week and to supply free ice bean 
to school lunch programs. The solar-powered soy dairy is 
designed to become a cottage industry for local people to 
produce low-cost, high-protein foods.
 “At Plenty-On-The-Farm, a Village Technology training 
program provides instruction for Third World trainees in 
nutrition and soy production, agriculture, mechanics, village 
construction, radio communications and electronics, solar 
and water systems, primary health care and midwifery. 
Trainees are given free room and board at The Farm while 
they study. The program has already trained 27 people from 
Guatemala, Mozambique, West Germany, Portugal, South 
Africa, Brazil and India, and there is currently a backlog of 
people applying to study in the program.”

775. Judy, William H. 1979. Characteristics of successful 
soybean production programs in developing countries. 
Paper presented at the Second Soycrafters of North America 
Conference. 16 p. Held 26-29 July 1979 at Hampshire 
College, Amherst, Massachusetts. [3 ref]
• Summary: Contents: Introduction. The INTSOY program. 
Introducing soybeans as a crop and increasing farmer 
production. Problems encountered in soybean production and 
utilization. Resource base for soybean varieties. Successful 
soybean production: Egypt, Costa Rica, Colombia, Ecuador, 
Peru, Nigeria, Ivory Coast, Iran, Pakistan, India, Sri Lanka, 
El Salvador, Guatemala, Sudan, other countries with active 
soybean programs. Conclusion. Address: Dep. of Agronomy, 
Univ. of Illinois, Urbana.

776. Leviton, Richard. 1979. Soycrafters Association of 
North America. Director’s Report. Colrain, Massachusetts: 
SANA. 17 p. July 28.
• Summary: Contents: I. Summary of progress. II. Financial 
report. III. Proposals to the membership: 1. Establish 
regional coordinators & develop infrastructure; Activities 
of the RCs. 2. Soyfoods Data Book (SANA would publish 
its own Green Book, like the ASA Blue Book). 3. Soyfoods 
publicity program. Soycrafters questionnaire (Please 
complete and return to registration desk before leaving 
conference). 4. Lobbying FDA/USDA for acceptance of 
soyfoods in school lunches. 5. Liaison and cooperation with 
American Soybean Association and Food Protein Council. 
6. 1980 SANA Conference in conjunction with INTSOY 
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& NRRC [at the University of Illinois, Champaign]. 7. 
Children’s educational program with theater and video. IV. 
Organizational plans.
 The “Summary of progress” section (p. 1) begins: 
“Perceiving a lull in the forward movement of the newly 
formed Soycrafters Association, last October I offered to 
assume leadership of SANA and to publish its journal, 
Soycraft. The appointed director, Larry Needleman, found 
himself swamped with work with his new tofu equipment 
importing company, Bean Machines, Inc., and willingly 
handed over the directorship, which consisted of one box 
of folders and stationery. In January, SANA opened a 
small offi ce at the New England Soy Dairy, in Greenfi eld, 
Massachusetts and David Kilroy joined as advertising and 
production supervisor for Soycraft.” An international mailing 
was done to all the 900 names on Bill Shurtleff’s mailing 
list, with about a 10% response. The summer conference at 
Hampshire College was a success, attracting “225 people 
from all over the USA including Hawaii, Puerto Rico, three 
from England, one from Switzerland, and a broad mixture 
of academics, soycrafters, farmers, food technologists. As of 
July 28, we had generated 65 new members (85 as of 8/27) 
and 50 subscribers (87 as of 8/27).
 “On June 1, SANA took new offi ce space in downtown 
Greenfi eld, set up fi les, began to accumulate review 
copies [of books] for its library, and purchased an electric 
typewriter. Essentially, SANA has used its funds to organize 
and sponsor the Soycrafters Conference (which cost about 
$14,000) and publish Soycraft #1, sixty pages long.”
 Two tables (p. 2) compare the types/categories of SANA 
membership and the number of members in each category in 
January and in July, 1979, before and after the conference.
 Two maps show: (1) The USA and Canada divided 
into 9 regions. (2) Location of soycraft companies 
(manufacturers) on an outline map of the USA.
 Addenda: Report of the SANA Committee on 
Committees (3 p.). Overview of committees and proposed 
activities. Organization chart showing relationship of SANA 
membership, Regional representatives, executive board, 
director, and six committees. Address: Director, SANA, 100 
Heath Rd., Colrain, Massachusetts 01340. Phone: 413-624-
5591.

777. Leviton, Richard. 1979. INTSOY: Taking soybeans 
around the world. Soycraft (Greenfi eld, Massachusetts) 
1(1):46-49. Summer.
• Summary: Contents: Introduction. Outreach: An 
international soybean network. Setting up the infrastructure. 
INTSOY soybean varietal testing program (ISVEX). 
Training program. Publications & conferences. Two case 
studies: Peru & Sri Lanka.
 “Short-term projects have been completed in Guyana, 
Uruguay, Peru, Bangladesh, Panama, Thailand, Iraq, Saudi 
Arabia, Ivory Coast, and Venezuela. Possibly the two 

most prominent assignments for INTSOY are the Soybean 
Development Project in Sri Lanka, initiated in 1975, and the 
Soybean and Maize Development Project in Peru, begun in 
1977.” Address: Colrain, Massachusetts.

778. Medill News Service. 1979. The soybean gains 
popularity. Baxter Bulletin (Mountain Home, Arkansas). 
Aug. 30. p. 29.
• Summary: “Although Americans have an ‘inherent 
aversion’ to soybeans, according to the Agriculture 
Department [USDA], tofu protein pops may change all that.
 “The soybean ‘has begun to catch on,’ Dean Mayberry, 
public information offi cer of the Northern Regional Research 
Center, Science and Education Administration, USDA, said.”
 “At least two tofu cookbooks are on the market, one 
published by a major paperback company.”
 Also discusses the New England Soy Dairy, which 
produces 2,500 pounds of soy products a week.
 Some soy companies in California make as much as 
20,000 to 25,000 pounds of soy products a day.
 “’We are meat and potatoes’ in the United States, 
said Dr. Robert Rinne, physiologist for SEA, USDA at 
the University of Illinois, Champaign-Urbana, on the 
International Soybean Program.”

779. Herath, E.; Wijeratne, W.; Hittle, C.N.; Spata, J.M. 
1979. The development of a soyabean industry in Sri Lanka. 
Soyanews (Sri Lanka) 2(2):6. Aug.
• Summary: A good historical overview of soyabean 
production, processing and use.
 “The processing and use program is an ancillary to the 
main project and funded by CARE / UNICEF with local 
counterpart funds. The foreign funds (US $227,000 each 
from CARE & UNICEF) are spent on machinery, equipment 
and foreign expertise while local funds provide for land, 
buildings, staffi ng and infrastructural activities. Research 
and Development will cater to three levels of technology.” 
Home level. Village level. Commercial level. Address: 1. 
Co-ordinator; 2. Research offi cer; 3. Project leader; 4. Food 
processing specialist. All: INTSOY Soybean Program, 
C.A.R.I., Gannoruwa, Sri Lanka.

780. INTSOY Newsletter (Urbana, Illinois). 1979. 
Computerized systems for insect research. No. 18. p. 1-2. 
Aug.
• Summary: “Disseminating information on soybean insects 
is a major part of INTSOY’s entomology outreach program. 
To aid research on soybean insects, two computerized 
systems have been developed: the Soybean Insect Research 
Information Center (SIRIC) and the International Reference 
Collection of Soybean Arthropods (IRCSA). Established in 
1969, these systems are joint projects of the Illinois Natural 
History Survey and INTSOY.
 “SIRIC. The four principal objectives of the SIRIC 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   319

© Copyright Soyinfo Center 2021

system are: (1) To survey the world literature on soybean-
related arthropods and to establish a data base for that 
literature. (2) To collect and organize relevant documents 
such as journal articles, book chapters, and reports and 
to develop a retrieval capability through the use of code 
descriptors [functioning like call numbers]. (3) To aid 
researchers, students, and others by conducting computer 
searches and by providing copies of documents in the 
collection. (4) To compile and publish bibliographies on key 
soybean pests.
 “The literature now contains more than 17,000 
documents.” “Bibliographic references and key words 
describing the subject content of documents are stored for 
retrieval in a computerized fi le that uses the University of 
Illinois Cyber 175 computer. Computer searches of the 
fi le are tailored to match the information needs of users 
with the content of documents. The result is a printout of 
bibliographic citations in alphabetical order.
 “Bibliographies of the literature on important soybean 
insect species are published in the series The Literature 
of Arthropods Associated with Soybean. To date there 
are fi ve bibliographies on the following insects: (1) the 
Mexican bean beetle, Epilachna varivestis Mulsant; (2) the 
southern green stink bug, Nezara viridula (Linnaeus); (3) 
the bean leaf beetles Cerotoma trifurcata (Foster) and C. 
rufi cornis (Oliver); (4) the velvetbean caterpillar, Anticarsia 
gemmatalis Hübner; and (5) the corn earworm and tobacco 
budworm, Heliothis zea (Boddie) and H. virescens (F.).
 “The services of SIRIC are provided without charge to 
interested persons working with soybean insects. Soybean 
workers have been served in 46 countries.”
 A similar detailed description is given of IRCSA–the 
International Reference Collection of Soybean-Associated 
Arthropods. IRCSA now contains some 150,000 identifi ed 
specimens in about 2,500 species of soybean-associated 
insects and arthropods. “Curated in conventional fashion, the 
material is maintained in about 300 U.S. National Museum 
drawers and in 3,000 3-dram vials.” Note: 1 dram = 1.772 
grams of weight; 1 fl uid dram =3.697 milliliters.
 “With the exception of Chile, coverage of the New 
World is essentially complete. Collections were initiated 
from the United States, but about 5 years ago [i.e., 1974] 
and intensive effort to survey Latin America was begun. 
Knowledge of the soybean-associated arthropods of Mexico, 
Brazil, and Colombia is such that we will soon be able to 
prepare comprehensive regional treatments of those areas.”

781. National Soybean Processors Assoc. 1979. Selected 
events, quotes, and highlights in the history of NSPA 
(Continued–Document part II). Washington, DC. 7 p. Aug. 
24. 28 cm. [5 ref]
• Summary:  Continued: “1956: NSPA began shortening its 
business sessions conducted during the annual meeting, and 
also introduced a session of outside speakers. Basically, the 

members wanted to ‘speed up the proceedings.’
 “1956: NSPA witnessed the introduction of large-
scale fi nancing of oil and fat exports under P.L. 480, and 
played the prime role in organizing the Soybean Council of 
America, intended to pursue market development.
 “1957: From the annual report of the Washington 
representative: ‘Fortunately, our basic (NSPA) thesis that 
soybean production warrants continued expansion–that a vast 
unfi lled domestic market exists for protein feeds–that the 
only problem is an export market for surplus oil–seems to 
have almost unanimous acceptance by government and by a 
large part of the trade.’
 “1957: From an address to the NSPA Annual Meeting 
by Dr. Earl Butz: ‘The phenomenal growth of the soybean 
industry was made possible by the ability of growing markets 
to absorb soybean products (oil and meal) at competitive 
prices. Your industry has always insisted that soybeans and 
soybean products be priced to sell in both domestic and 
world markets.’
 “1958: From the report of the Chairman of the Board: 
‘1957-58 has been an interesting year–a year in which many 
new records are being established: A record production 
of 479 million bushels... 8,137,000 tons of soybean meal 
produced... 7,990,000 tons of soybean meal consumed 
domestically... 3,710,000,000 lbs. of soybean oil produced, 
of which 2,940,000, were consumed domestically.’
 “1960: NSPA fi rst approved direct fi nancial 
contributions for soybean research projects, fi rst made 
recommendations to the government about the GATT 
negotiations, and fi rst prevailed upon USDA to convene 
meetings on the ‘restrictions abroad upon imports of soybean 
products.’
 “1961: NSPA inaugurated its weekly statistical reporting 
service, started trading oil on a neutral oil basis rather than 
a refi ning loss basis, displayed ‘a growing interest in the 
activities of the International Association of Seed Crushers,’ 
and hired Bob Judd to head NSCIC [National Soybean Crop 
Improvement Council].
 “1962: From the Chairman’s annual report: ‘The poultry 
industry is growing rapidly in Western Europe and with the 
growth of this industry will come the increased demand for 
quality soybean meal. If we, as an industry, want to capture 
this market, we must make better quality meal than ever 
before and maintain that quality.’
 “1962: A Message to NSPA: ‘I am pleased to send 
greetings and good wishes on the occasion of the 33rd 
Annual Meeting of the National Soybean Processors 
Association... The effi ciency and foresight of America’s 
soybean producers and of your processing industry has had 
much to do with the rapid expansion of soybeans in this 
country... Soybean oil has made a signifi cant contribution 
to meeting the crucial requirements of hungry people in 
underdeveloped and developing countries. Your production 
of soybean meal is basic to our livestock feeding industry 
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which supplies an abundance of meat, poultry and dairy 
products to our consumers.’ Signed, John F. Kennedy, 
President, August 20, 1962.
 “1963: From the President’s Report: ‘Your Soybean 
Price Support Committee, composed of Messrs. McVay, 
Chairman, L.W. Andreas, B.A. Townsend, J.R. Moore, 
Donald B. Walker, and Martin Hilby, with George L. 
Pritchard and R.G. Houghtlin as ex offi cio members, worked 
diligently with the Department of Agriculture during its 
deliberations on the 1964 price support level. I am confi dent 
that the factual presentation which the Committee made to 
the ‘Decision Makers’ was a vital element in the ultimate 
decision to make no change in the support level.’
 “1966: From the Washington representative’s report: 
‘Much work has been done with U.S. offi cials concerned 
with the GATT negotiations. NSPA thanks are due to 
Messrs. Andreas, Bruce, Carle, Golden, Hogan, Langsdorf, 
Larrick for their time and travel to meet with Ambassador 
Blumenthal and Jim Birkhead... It still appears that the 
U.S. should maintain the duty-free entry of soymeal into 
the Common Market and may possibly obtain some small 
reduction in the 10% crude oil duty.’
 “1967: From the Chairman’s annual report: ‘We are 
being drowned by exports of sunfl ower oil from Russia.’
 “1967: NSPA invited freshman Senator George 
McGovern to speak to its annual meeting. He said: ‘Noting 
the rapid expansion of your industry and the new plants 
going up all around, I’ve been hoping that one of you will be 
putting in a large soybean mill in South Dakota.’
 “1968: Robert G. Houghtlin retired as NSPA’s President, 
and enumerated the association’s accomplishments during 
his 23 years as being, principally: establishment of the 
National Soybean Crop Improvement Council, establishment 
of a Washington offi ce, establishment of the Soybean 
Council of America, and ingredient research programs under 
the Soybean Research Council.
 Note: In Sept. 1968 NSPA moved its headquarters to 
Washington, DC, from Chicago, Illinois. Smith, Bucklin 
began to manage the association.
 “1970: From remarks by Maharajkumar Virendrasingh, 
NSPA’s representative for India, at the annual meeting: ‘I 
have been a representative of NSPA since July 1969. After 
our persistent knocking, the door in India has opened to the 
possibility of marketing soybean oil as an edible liquid... 
In November, a NSPA team consisting of Jim Moore, Jim 
Hogan, Kermit Head, and Sheldon Hauck came to India... 
Their visit created a good impression.’
 “1971: NSPA held its fi rst meeting out of the United 
States, in Montreal [Quebec, Canada]. NSPA also held its 
fi rst Soybean Effi ciency Contest, to get growers to compete 
for higher yields. As always, it amended the trading rules.
 “1972: NSPA fi rst disseminated radio releases and 
newspaper mat releases, emphasizing to growers the 
desirability of increasing production. The association also 

adopted its current modern logo and graphic look.
 “1973: For the fi rst time, NSPA systematically 
congratulated and welcomed new members of Congress just 
elected, and in the spring, published a brochure explaining 
the need for more soybean research–it was entitled, 
‘Increased Soybean Yields: An Important Key to Food Costs 
and Farm Income.’
 “1973: From the President’s speech to the ASA 
Convention: ‘I have to admit that there have been a few days 
lately when I almost wished for the old days of tranquility–
when we weren’t being pointed out as the whipping boys 
for the high costs of eggs, poultry and meat, and when the 
government was helping us fi nd new markets overseas 
rather than limiting our sales, and no one ever dreamed that 
we would have to contend with price controls in a time of 
peace.’ Note: On 27 June 1973 a soybean export embargo 
imposed by U.S. Secretary of Commerce. Soybean prices 
skyrocketed to their highest levels ever.
 “1974: NSPA began sponsoring speakers before the 
annual meeting of the American Agricultural Editors 
Association, tackled fuel allocation regulations, sponsored 
a congressional reception in Washington, attended the FAO 
meeting in Rome, exchanged views with the Federal Trade 
Commission, and, like the British raj three decades before, 
withdrew from India.
 “1975: Meeting in Kansas City [Missouri], NSPA 
heard CFTC Commissioner Gary Seevers, USDA Assistant 
Secretary Richard Bell, IASC President Jan Randag, and 
ASA Vice-President Seymour Johnson: This was also the 
year that NSPA began jousting with the Environmental 
Protection Agency, and asked Secretary of State Henry 
Kissinger what the U.S. would do about Brazilian export 
subsidies.
 “1976: The Year of Palm Oil and Skim Milk Powder–
two international trade conditions that were the subject of 
NSPA complaints to the U.S. Government. Also the year of 
the second International Soybean Fair, in Washington, co-
sponsored by NSPA.
 “1977: New Secretary of Agriculture Bob Bergland said 
on June 2 that palm oil was ‘no longer a problem,’ since 
the oilseed market was strong and since ‘soybean industry 
leaders’ had told him it was just good healthy competition. At 
its annual meeting, NSPA heard Congressman Paul Findley 
denounce the new agriculture bill, just passed by Congress, 
and heard the president of the Brazilian production fi nancing 
commission characterize as ‘irreversible this tendency 
toward liberalization’ of Brazilian trade practices.
 “1978: NSPA inveighed against the coal strike [1977-
78 in the USA; 110 day national bituminous coal strike], 
testifi ed on the loan rate, opposed a soybean set-aside, 
requested special railcar orders from the ICC [Interstate 
Commerce Commission], helped to avert an Austrian oilseed 
imports tax, and began a major new program led by its new 
NSPA Meal Export Development Committee.” Address: 
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Washington, DC.

782. Yamamoto, Toyo. 1979. The soybean: Potential to feed 
the world. Oregon Herald. Sept. 17. p. 5, 8. [3 ref]
• Summary: An interview with William Shurtleff about 
soyfoods. “On Saturday night of the Labor Day weekend 
about 70 people cozily seated themselves at the First 
Methodist Church in downtown Salem [Oregon] to hear a 
lecture/slide show by author William Shurtleff. He discussed 
soybean foods, such as tempeh, tofu and miso–most of which 
are now available at natural foods stores in the mid-valley.” 
The program was sponsored by Heliotrope Natural Foods in 
Salem. Address: Salem, Oregon.

783. Girard, J.-C. 1979. Mise en évidence de deux maladies 
sur des graines de soja en provenance du Sénégal [Report 
of two diseases on soybean seeds originating in Senegal]. 
Agronomie Tropicale (France) 34(3):305-07. July/Sept. [4 
ref. Fre]
• Summary: Two soybean parasites (Colletotrichum 
dematium var. truncata and Phomopsis sojae) were isolated 
from soybean seeds that were grown in Senegal, and sent 
to France by M. Larcher of ISRA (l’Institut Sénégalais 
de Recherches Agricoles). The soybean is a new crop in 
Senegal. Address: Phytopathologiste, IRAT/GERDAT, B.P. 
5035, 34032 Montpellier, France.

784. Harms, Alfred G. 1979. Soybean production in 
Peru. University of Illinois, Department of Agricultural 
Economics. Staff Paper, Series E. Agricultural Economics. 
79-E-99. 17 p. Sept.
• Summary: “The original agreement of the soybean project 
between the GOP (government of Peru) and AID was signed 
in September, 1976. The contract between AID and INTSOY 
to furnish technical assistance was signed in November, 1977 
and the four INTSOY technicians arrived in Peru in February 
and March, 1978.
 “Historically most of the soybean production has been 
in the coastal area. The areas of emphasis under the Soybean 
Project are all in the Selva Alta or high jungle area. The three 
locations are Bagua-Jaen, Tarapoto-Tingo Marfa, and San 
Ramón-Satipo...
 “National statistics on the location of soybean 
production are not available for 1978 but in prior years the 
bulk of the acreage has been located in the coastal area with 
a heavy concentration in the Tumbes area in the North and a 
second concentration in the Lima-Callao area in the Central 
zone.”
 Soybean production in Peru has increased from 151 
tonnes grown on 135 ha in 1969 (1,118 kg/ha) to 4,456 
tonnes grown on 2,947 ha (1,512 kg/ha) in 1978. Imports of 
soybean and soybean oil to Peru have grown from 34,449 
tonnes and 57,263 tonnes in 1975 to an estimated 43,500 
tonnes and 64,000 tonnes in 1979. Address: Production 

Economist, INTSOY-Peru.

785. Shanmugasundaram, S. 1979. Evaluating AVRDC 
soybeans. International Cooperator’s Guide (AVRDC, 
Shanhua, Taiwan) AVRDC 79-125. 4 p. Sept.
• Summary: “Prepared for AVRDC cooperators: These 
suggestions are intended mainly for research workers 
evaluating AVRDC soybean accessions and breeding lines. 
Other agriculturists interested in testing soybeans under 
their local conditions, however, may also fi nd the procedures 
useful.”
 The four-page brochure begins:
 “Data recorded at different locations may be compared 
if sowing and data collection are done uniformly. Therefore, 
these instructions were developed to provide uniform 
procedures.
 “I. Cultural Practices. See the enclosed ICG (79-112) on 
the ‘Suggested Cultural Practices for Soybean.’
 “II. General Procedures
 “1. Choice of Land: Select an evenly well-drained 
experimental fi eld which is fairly uniform in fertility and 
slope. Avoid fi elds with pH above 9.0.
 “2. Experimental Design: A randomized complete block 
with 4 replications is suggested. If seed quantity is limited, 
the fi rst trial can be with 2 replications. (See the example at 
the end of this section).
 “3. Number of Entries: In addition to the entries 
enclosed, one or two local varieties should be added at each 
location for comparison. Each envelope contains enough 
seed of each entry to over-plant one replication. The number 
of seed envelopes indicate the number of fi eld plots. For 
observational trials only one envelope for each entry (one 
replication) is provided.
 “4. Accession Number: The G and GC numbers on 
the seed envelope are the AVRDC accession and crossing 
numbers, respectively. The original name or the other 
introduction numbers, and the pedigree also are given, if 
available.” etc. Address: Assoc. Plant Breeder and Legume 
Program Leader, AVRDC, Taiwan.

786. INTSOY Newsletter (Urbana, Illinois). 1979. Irrigated 
soybean production conference. No. 19. p. 1. Nov.
• Summary: “Forty scientists attended a conference entitled 
Irrigated Soybean Production in Arid and Semi-Arid 
Regions, held in Cairo, Egypt, from August 31 to September 
6.” A list of participating countries is given.
 “Menoufeia University organized a 1-day fi eld trip 
to intensifi ed cropping areas north of Cairo and to the 
University research farm.” “The proceedings will be 
published early next year as part of the INTSOY Publications 
Series”–which now has 17 titles / publications.

787. SoyaScan Notes. 1979. Chronology of soybeans, 
soyfoods and natural foods in the United States 1979 
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(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. Yvonne and Irene Lo incorporate The Soya 
Bean Products Co., N.A. in San Francisco as a marketing 
company and immediately begin to import and distribute 
Vitasoy, the world’s most popular soymilk, to Canada from 
their parent company in Hong Kong. It is not yet sold in 
America due to an FDA ban on aseptic Tetra Pak cartons.
 Jan. Soycrafters Association of North America 
headquarters moves to Colrain, Massachusetts. Richard 
Leviton takes over as Director. Decides to edit and publish 
Soycraft magazine.
 Jan. “The Soyfoods Revolution” published as a cover 
story by Whole Foods magazine.
 Jan. 15-18. Second International Workshop on Low-Cost 
Extrusion Cookers held in Dar es Salaam, Tanzania, with 43 
participants.
 Feb. Takai catalog of large scale equipment published.
 Feb. 9. Judith Rubenstein, institutional consultant for 
the New England Soy dairy, initiates a correspondence with 
Carol Tucker Foreman, Director of Child Nutrition programs 
at USDA, on the subjects of tofu standards and acceptance of 
tofu in USDA Child Nutrition Programs, including the school 
lunch program. Four letters are exchanged between Feb. and 
Aug. 1979. This is the start of work of tofu standards and 
tofu in school lunch programs.
 Feb. Natural Foods Merchandiser magazine starts 
publication, founded by Doug and Karen Greene.
 March 11. KOPTI is founded in Indonesia. It soon 
functions as an active, effective trade association for 
Indonesian tempeh and tofu manufacturers. By June 1986 it 
has more than 12,000 members from 40 cooperatives, and is 
promoting mechanization of production.
 March. Soycrafters Assoc. and Quong Hop & Co. have 
adjoining booths at the New Earth Expo in San Francisco. 
6,000 people sample free tofu burgers, tofu chip dips. 
Farm Foods sells Ice Bean (soymilk ice cream) and tofu 
cheesecakes. Gilman Street Gourmet sells tofu burgers.
 March. Oak Feed Miso Company is founded by Sandy 
Pukel, John Belleme, and Barry Evans. Joe Carpenter, 
Michio Kushi, and James Kenny are also involved. It is soon 
renamed American Miso Co.
 March 26-29. World Soybean Research Conference 
II held at North Carolina State University. The 897-page 
proceedings, edited by F.T. Corbin, are published in 1980.
 March. Food Protein Council holds International 
Soybean Fair in Washington, D.C. Many Congressmen, 
consular offi cials, etc. attend and sample soy protein 
products and tofu dips.
 March. The Ohio Miso Company, founded by Thom 
Leonard and Richard Kluding, begins production in Ohio. 
America’s fi rst Caucasian-run miso company.
 March. Richard Leviton takes a 3-week soyfoods 
research trip to the Midwest. Establishes many important 

contacts.
 April. New England Soy Dairy Product and 
Merchandising Guide published.
 April 12. “Good Old Bean Curd Is Suddenly Popular, 
But You Call It Tofu” by W.M. Bulkeley published as a front 
page article in The Wall Street Journal.
 May 24. “The Americanization of Bean Curd,” an 
expansion of Bulkeley’s April article, published in the 
Washington Post.
 May. Quong Hop & Co. in San Francisco introduces 
vacuum packed fi rm tofu, tofu cutlets, tofu burgers, and 
teriyaki tofu. Each of the latter three products is the earliest 
known product of its type in America.
 June. The Tofu Cookbook by Kathy Bauer and Juel 
Andersen published by Rodale Press.
 June 29. An internal FDA memorandum is prepared by 
FDA headquarters personnel to set forth the agency’s views 
on the attributes of tofu. Publication of a “pull date” on tofu 
packages is encouraged.
 July. Farm Foods starts national advertising of tempeh 
starter and tempeh kits.
 July. David Mintz, owner of Mintz’s Buffet, a kosher 
Jewish deli in New York City, fi rst learns of tofu from Pesach 
Lazaroff, a young Jewish vegetarian. That summer Lazaroff 
spends many hours working with Mintz as a paid consultant, 
developing kosher tofu recipes. Mintz later becomes rich and 
famous for developing Tofutti, a soy ice cream.
 July. The Book of Tempeh, by Shurtleff and Aoyagi 
published by Harper & Row in both large-format paperback 
and professional hardcover editions. The world’s fi rst book 
about tempeh.
 July. Tofu & Soymilk Production, by Shurtleff and 
Aoyagi published by The Soyfoods Center. This is the fi rst 
book to use the term “soyfoods” in English.
 July 17. “Tofu–The Oriental Way to High-Protein, Low-
Calorie Meals” published by Family Circle.
 July 23. Judith Rubenstein (see Feb. above) writes 
the Commissioner of the FDA requesting that the agency 
establish a standard of identity for tofu. She notes that the 
Director of Nutrition and Technical Services for USDA 
suggested that FDA give top priority to this issue. Issues 
of imitation tofu products and bacterial contamination are 
raised.
 July 26-29. Second Soycrafters of North America 
Conference: “Producing and Marketing Soyfoods,” held 
at Hampshire College, Amherst, Massachusetts, organized 
by Richard Leviton and fi nanced on a shoestring. A major 
milestone for the U.S. soyfoods industry. 230 people attend 
and the content is a great success, but Leviton loses $1,000 
on the venture. The fi rst issue of Soycraft magazine, written 
and published (1,900 copies) by Leviton, is distributed at the 
conference. In the keynote address, Shurtleff notes that the 
biggest challenges facing the industry are to build a strong 
trade association with adequate funding, and to develop 
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soyfoods standards.
 July. Alimentacion Integral Para Una Vida Plena: Los 
Mil Usos de la Soya (Integral Nutrition for a Full Life: The 
Thousand Uses of Soya), by Blanca Dominguez published 
by Editorial Posada in Mexico. The country’s fi rst book on 
soyfoods.
 Aug. Robert Rodale and Rodale Press gives strong 
support to Soycraft magazine, with ads and a nice mention in 
an article, which brings in 135 subscriptions in November.
 Sept. The Soycrafters Apprenticeship Program is started 
by Luke Lukoskie at Island Spring, Vashon, Washington. 
Here people can spend about 3 weeks getting hands-on 
experience in making tofu, soymilk, and tempeh.
 Sept. Tempeh Works, America’s fi rst Caucasian-run 
commercial tempeh shop in a commercial building and 
making only tempeh, starts production in Greenfi eld, 
Massachusetts. Founded and run by Michael Cohen.
 Sept. Many articles about the Amherst Soyfoods 
Conference published in national magazines, such as New 
Age.
 Sept. New England Soy Dairy opens America’s fi rst in-
house tofu & soymilk sanitation laboratory.
 Sept. “Chinese Cuisine: Bean Curd” by Nina Simonds 
published in Gourmet magazine.
 Nov. 26. A fi re destroys Eden Foods warehouse and 
$800,000 inventory. The company, struggling for its life, 
moves to rural Clinton, Michigan.
 Oct. The Great American Tofu Cookbook by Patricia 
McGruter published by Autumn Press.
 Dec. Rodale Press contacts Richard Leviton to announce 
plans to do a Soybean Newsletter, with Leviton as editor. The 
idea later falls through.
 Dec. Frijol Soja (Soybeans) published in Peru by 
INTSOY.
 Dec. The Soysage Cookbook, by Cloud and Burdett self-
published in Vermont.
 * San-J tamari starts to be imported to America from 
Japan.
 * California and Maine become the second and third 
states to enact organic labeling laws. California’s becomes a 
model and a standard for many other similar laws, and it is 
cited on many soyfood product labels. By 1988 there are 12 
states with organic laws, and 5 more planned.
 * Tofu production in Japan tops 1.1 million metric tons 
for the fi rst time.
 * Soybean research in America begins to shift from 
emphasis on production to emphasis on utilization.
 * Syntex corporation of Palo Alto, California, recalls its 
soymilk Neo Mull Soy after it is found to be missing a key 
nutrient, chloride. Many children who used this product were 
mentally damaged.
 * Lauhoff Grain Corp. acquired by Bunge.
 * 1979-82. Years of the “salt craze.” Growing concern 
with the level sodium in American food products begins to 

hurt sales of miso and shoyu. Continued.

788. SoyaScan Notes. 1979. Chronology of soybeans, 
soyfoods and natural foods in the United States 1970s 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Overview of the 1970s:
 The Soyfoods Movement Begins. This industry focused 
on traditional, low-tech soyfoods such as tofu, soymilk, 
tempeh, and miso. Many of the pioneer Caucasian-American 
(non-Asian) soyfoods companies started during this decade, 
often for philosophical and ideological reasons. The 
founding of the Soycrafters Association of North America in 
July 1978 marks the beginning of this movement.
 By Dec. 1979 there are 159 tofu manufacturers in 
the United States. Ninety of these are run by Caucasian 
Americans and are less than 3 years old. There are also 18 
tempeh companies and 3 commercial miso companies (not 
including those in Hawaii).
 Natural Foods and Vegetarian Movements Grow. The 
basic philosophy of natural foods and vegetarianism became 
more widely accepted, and this greatly helped the soyfoods 
movement.
 Unprecedented Interest in Nutrition, Health, and 
Fitness. During this decade, the interest in nutrition grew 
dramatically, both among consumers and professionals. 
Consumers, seeking ways of protecting themselves from the 
ravages of heart disease and cancer, try more healthful diets. 
Exercise and looking healthy are now “in.” For example, the 
New York Marathon, which had 55 fi nishers (no women) in 
1970, boasted 10,477 fi nishers (including 1,621 women) in 
1979. Preventive medicine is becoming a new profession.
 Steady Increase in Population of Asian-Americans. The 
number of Asian- and Pacifi c-Americans living in the USA 
increased from about 800,000 in 1960 to 1,369,000 in 1970 
to 3,500,000 in 1980, at which time they comprised 1.5% of 
the total U.S. population. Their burgeoning numbers were 
a major factor in steadily growth of the soyfoods industry, 
since many Asians use soyfoods in their daily diets.
 U.S. Soy Sauce and Miso Consumption Grows. Soy 
sauce consumption grew from about 9,000 kiloliters in 1970 
to about 38,000 kl in 1979, a 4.2-fold increase during the 
decade. In 1974 domestic production passed imports.
 U.S. miso consumption grew from about 750 metric tons 
(tonnes) in 1970 to about 1,800 tonnes in 1979, a 2.4 fold 
increase.
 Shipments of Soy-Fortifi ed Foods in the Food For 
Peace (P.L. 480) Program jumps. Shipments of two products 
in 1970 totaled 131,000 tonnes. In 1979 a record 664,000 
tonnes of ten products were shipped to needy countries, a 
5-fold increase during the decade. In 1979, the main products 
shipped were SFB (soy-fortifi ed bulgur), CSM (corn-soy-
milk), and WSB (wheat-soy blend).
 The Ongoing Protein-Versus-Calories Debate. As 
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Nevin Scrimshaw concluded prophetically in his insightful 
1977 lecture “Through a Glass Darkly: Discerning the 
Practical Implications of Human Dietary Protein-Energy 
Interrelationships”: “To the extent that the pendulum swung 
too far in emphasizing protein in the 1960s, and too far 
in emphasizing calories in the 1970s, it must come to a 
more appropriate position for the 1980s and beyond.” He 
noted that two big protein issues concerned (1) human 
requirements for protein at different ages and physiological 
states, and (2) the evaluation of the protein quality of foods 
as related to human requirements.
 Reappraisal of the Value of Plant and Animal Proteins. 
During the late 1960s and early 1970s, animal proteins 
probably reached their historical peak of popularity in 
the U.S. A diet rich in animal protein was considered a 
“better diet.” However during the 1970s a growing body 
of nutritional and ecological evidence, and changing 
attitudes toward world hunger and animal rights, led to a 
new appreciation of the quality, now more broadly defi ned, 
of plant (and soy) proteins. They were more healthful, less 
expensive, more effi cient in utilizing farmland, energy and 
water, less polluting, and obviated animal slaughter.
 Switch from Animal to Vegetable Oils. In the early 
1950s Americans were consuming approximately equal 
amounts of animal and vegetable fats. By 1978 the ratio of 
vegetable to animal fat was 84 to 16. The same shift occurred 
worldwide, where the 1978 ratio was 71 to 29.
 There were at least three basic reasons for this shift: (1) 
The growing concern, especially after 1960, with the health 
dangers associated with consumption of saturated fats and 
cholesterol, most of which came from animal fats such as 
butter and lard; (2) Hydrogenation, which allowed vegetable 
oils to be used in making substitutes for butter and lard 
(i.e., margarine and shortening); and (3) the lower price of 
vegetable oils, shortening, and margarine.
 Production of soy oil grew dramatically during the 
postwar period, fi lling most of the increased demand for 
vegetable oil.
 Boom Years for U.S. Agriculture. The 1970s was a 
decade of rapid growth for U.S. farmers. With high infl ation 
and low interest rates, American farm products dominated 
world trade. The boom ended with the second “Oil Shock” 
of 1979-80, which set off the most serious recession of the 
post-war era, and marked the start of the Latin American 
debt crisis that later had a major negative effect on U.S. 
soybean farmers. 1979 was the last year of roughly 50 years 
of essentially non-stop, rapid soybean growth. During the 
next decade, U.S. soybean production zigzagged sideways 
and declined slightly.
 Rapid Increases in Soybean Production in New Third 
World Countries. Prior to the 1970s, soybeans had never 
been widely grown in the tropics or semi-tropics (except 
perhaps in Indonesia). But during this decade a host of 
countries in such areas started to grow soybeans on a large 

scale for the fi rst time. Major causes for this were the U.S. 
soybean boycott of 1973, the pioneering work done by 
INTSOY in Illinois, IITA in Nigeria, and AVRDC in Taiwan, 
and the development of day-neutral soybean cultivars that 
gave high yields at low latitudes. The major areas of rapid 
new production growth were...
 Latin America. Total production increased from 
1,746,000 tonnes in 1970 to 15,384,000 tonnes in 1979, an 
8.8 fold increase during the decade. Latin America’s three 
leading soybean producers in 1979 were Brazil, Argentina, 
and Mexico. Brazil’s production rose 7.8 fold between 1970 
and 1979, but Argentina’s jumped 137-fold!
 In 1979 soybean production in Latin American passed 
that in all of Asia, the birthplace of this ancient crop, and 
became second only to that of North America (61,722,000 
tonnes in 1979/80).
 In 1974, Brazil passed China to become the world’s 
second largest soybean producing nation after the USA. 
The ranking in 1979 by tonnage was USA, Brazil, China, 
Argentina, Mexico, Indonesia, Paraguay, USSR, Romania, 
India, and North Korea.
 Africa: Total production increased from 67,000 tonnes 
in 1970 to 300,000 tonnes in 1979, a 4.5 fold increase during 
the decade. By 1979 Egypt had become the largest soybean 
producing country in Africa, followed by Zimbabwe, 
Nigeria, and South Africa. This promising growth was 
doubly important because it came at a time of steadily falling 
per capita food production in Africa as a whole, down 20% 
from 1970 to 1987.
 India. Total production increased from a mere 18,000 
tonnes in 1971 (production was negligible in 1970) to 
450,000 tonnes in 1980, an astonishing 25-fold increase 
in ten years, and a growth rate greater than that of Latin 
America. Meanwhile, in Asia as a whole soybean production 
was slowly declining.

789. Instituto de Investigaciones Agro-Industriales (IIA); 
INTSOY. 1979. Recetario frijol soya [Soybean recipes]. 
Lima, Peru: IIA. 96 p. 20 cm. [Spa]
• Summary: These recipes were developed by Carmen 
Echeandia de Calderon of IIA. The Integral Project for Soya 
Development (Proyecto Integral de Desarollo de la Soya–
PIDES) in Peru is the result of an agreement signed between 
USAID and Peru’s Instituto de Investigaciones Agro-
Industriales (IIA). The recipes are divided as follows: Drinks 
(incl. soymilk). Entrees. Souffl es, fritters, and pastry. Creams 
and soups. Stews and others. Desserts and sweets. Address: 
Lima, Peru.

790. Judy, W.H.; Hill, H.J. 1979. International soybean 
variety experiment. Fifth report of results, 1977. INTSOY 
Series No. 19. x + 285 p. Dec. (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
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following regions and countries: Africa: Algeria, Cameroon, 
Egypt, Ethiopia, Ghana, Liberia, Mauritius, Morocco, 
Niger, Rhodesia (Salisbury; in today’s Zimbabwe), Rwanda, 
Senegal, Somalia, Sudan, Swaziland, Tanzania, Togo, Upper 
Volta, Zaire, Zambia.
 Asia: Bangladesh, Indonesia, Malaysia, Nepal, Pakistan, 
Philippines, Sri Lanka, Thailand.
 Europe: Czechoslovakia, Italy, Portugal.
 Mesoamerica: Honduras.
 Middle East: Israel, Saudi Arabia.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Paraguay, Peru, 
Surinam, Uruguay.
 Note: This is the 2nd earliest document seen (Nov. 
2021) concerning soybeans in Liberia, or the cultivation of 
soybeans in Liberia. This document contains the 2nd earliest 
date seen for soybeans in Liberia, or the cultivation of 
soybeans in Liberia (21 Sept. 1977). Sixteen varieties were 
tested at Monrovia. Improved Pelican gave the highest yield, 
1,603 kg/ha. On 14 Dec. 1977, sixteen varieties were tested 
at Suakoko. Calland gave the highest yield, 1,841 kg/ha. The 
source of these soybeans was INTSOY for ISVEX trials. 
Address: Univ. of Illinois, Urbana.

791. Rodale, Robert. 1979. Vegetables are cancer fi ghters. 
Prevention (Emmaus, Pennsylvania). Dec. p. 20-27.
• Summary: Discusses the research of “Walter Troll, Ph.D., 
professor of environmental medicine at New York University 
Medical Center, who recently demonstrated that feeding 
soybean foods to experimental animals reduces the severity 
of cancers.” Dr. Troll believes that “Naturally occurring 
protease inhibitors such as those found in soybeans may offer 
a novel method of preventing cancer in man.”
 Rodale notes: “Tofu is a much better food than cheese, 
and a growing challenge to meat.”
 Contains recipes for: Sweet potato-soy pancakes, Soy-
sweet potato sauce, and Soybean-sweet potato pie.

792. Ageeb, O.A.A.; Khalifa, F.M. 1979. Irrigated soybean 
production in the Sudan. Paper presented at conference on 
irrigated soybean production in arid and semi-arid regions. 
In: Proceedings of a Conference held in Cairo, Egypt. Held 
31 Aug. to 6 Sept. 1979. *
• Summary: In 1975 intensive research in developing 
improved soybean varieties suitable for irrigated and rainfed 
farming was begun by the Agricultural Research Corporation 
(ARC), in collaboration with INTSOY–the International 
Soybean program, and specifi cally its ISVEX varietal testing 
program. Address: Sudan.

793. Bromfi eld, K.R. 1979. Soybean rust in Central America 
and in the Caribbean Island. Soybean Rust Newsletter 2(1):5. 

*
• Summary: Soybean rust caused by Phakopsora pachyrhizi 
was observed on soybean and on common bean plots at 
the University of Costa Rica, San Jose (elevation 1,200 
meters). The rust lesions on the soybean were similar to 
those observed earlier on soybean in Puerto Rico. They 
differed in appearance from lesions on soybean in fi elds in 
Asia. Both the Costa Rican ad the Puerto Rican lesions were 
dark reddish brown and there were relatively few uredia 
within each lesion. These were classifi ed as resistant reaction 
types. In contrast, lesions in Asia usually appear light tan 
and are crowded with uredia. Soybean rust was also found 
at Turrialba [Costa Rica] (elevation 600 meters) on Dolichos 
lablab and Phaseolus lunatus [lima bean] (from AVRDC 
1992, #067).

794. Bromfi eld, K.R. 1979. Two different infection types 
under containment greenhouse conditions. Soybean Rust 
Newsletter 2(1):6. *
• Summary: Two photos show RB and TAN infection types 
of soybean rust (from AVRDC 1992, #067).

795. IRAT–Guyane. 1979. Fiche d’essai no. 40. 
Détermination des périodes culturales du soja en Guyane 
[Memo on trial no. 40. Determination of the best time of year 
for growing soybeans in French Guiana]. French Guiana: 
IRAT-Guyane. 9 p. [Fre]*
Address: French Guiana.

796. IRAT, France. 1979. Rapport annuel 1978 [Annual 
report 1978]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Culturies Vivrieres). 219 p. 
[Fre]*
• Summary: Discusses the results of recent research 
throughout Africa on soybeans and other crops. Address: 
Paris, France.

797. IRAT, France. 1979. Rapport annuel 1979 [Annual 
report 1979]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Culturies Vivrieres). 212 p. 
[Fre]*
• Summary: Discusses the results of recent research 
throughout Africa on soybeans and other crops. Address: 
Paris, France.

798. Kwon, S.H. 1979. Soybean breeding for selected 
tropical Asian countries (Indonesia, Malaysia, Philippines, 
Thailand). Rome, Italy: Food and Agricultural Organization 
of the United Nations. 25 p. AGPC:MISC/65. [Eng]
Address: Head, Radiation Breeding Lab., Korea Atomic 
Energy Research Inst., Seoul, South Korea.

799. Larcher, Jacques. 1979. L’amélioration variétale du 
soja au Sénégal [Soybean varietal improvement in Senegal]. 
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Bambey, Senegal: CNRA. [Fre]*
Address: Ingénieur de recherches IRAT, détaché à l’ISRA 
Centre National de Recherches Agronomiques (CNRA) de 
Bambey (ISRA), Senegal.

800. Larcher, Jacques. 1979. Premier bilan des mobilisations 
minérales de soja au Sénégal [First assessment of the mineral 
mobilizations of soybeans in Senegal]. Bambey, Senegal: 
CNRA. [Fre]*
Address: Ingénieur de recherches IRAT, détaché à l’ISRA 
Centre National de Recherches Agronomiques (CNRA) de 
Bambey (ISRA), Senegal.

801. Pichot, J. 1979. Rapport de mission au Sénégal 27 
août–8 septembre [Report of the mission to Senegal, Aug. 27 
to Sept. 8]. Paris/Montpellier IRAT Division d’agronomie. 
[Fre]*
• Summary: Soybeans, millet, peanuts (Soja, mil, arachide). 
Address: Ingénieur de recherches IRAT, détaché à l’ISRA 
Centre National de Recherches Agronomiques (CNRA) de 
Bambey (ISRA), Senegal.

802. Shanmugasundaram, S. 1979. Suggested cultural 
practices for soybean. International Cooperator’s Guide 
(AVRDC, Shanhua, Taiwan) AVRDC 79-112. 2 p. Revised 
Sept. 1979.
• Summary: Brief instructions for growing soybeans based 
on AVRDC conditions. Address: Assoc. Plant Breeder, 
AVRDC, Taiwan.

803. Asian Vegetable Research and Development Center. 
1979. Progress Report 1978. Shanhua, Taiwan. Soybeans: p. 
92-116, 123-24, 138-40. *
Address: Shanhua, Taiwan.

804. Food and Agricultural Organization of the United 
Nations. 1979. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 33:126.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Zimbabwe (formerly Southern Rhodesia): 
Harvested 1,000 ha in 1977F, 1978F, and 1979F.
 Note: In the 1978 issue of this yearbook it was stated 
that Rhodesia harvested 1,000F ha of soybeans in 1976, 
1977, and 1978.

805. Harper, A.E. 1979. Human requirements for lysine 
and sulfur-containing amino acids. In: H.L. Wilcke, D.T. 
Hopkins, and D.H. Waggle, eds. 1979. Soy Protein and 
Human Nutrition. New York: Academic Press. xiv + 406 p. 
See p. 171-86. [26 ref]
• Summary: Page 180: “In my judgment, the FAO/WHO 
(1973) scoring pattern overestimates the need for sulfur-
containing amino acids. The scoring pattern proposed by 

Williams et al. (1974) is similar in most respects but the 
lower value for sulfur-containing amino acids approximates 
more closely the sulfur-containing amino acid requirement 
of the infant (Fomon, 1973). These scoring patterns are 
based on the requirements of infants for whom protein 
quality is most critical. Amino acid requirements decrease 
with increasing age so that meet the amino acid needs of the 
infant should be more than adequate for older age groups.” 
Address: Dep. of Nutritional Sciences, Univ. of Wisconsin, 
Madison, WI 53706.

806. International Institute of Tropical Agriculture. 1979. 
Annual report 1978. Ibadan, Nigeria. 130 p.
• Summary: The section titled “Soybean improvement” (p. 
39-44), within the Grain Legume Improvement Program, 
discusses breeding, fi eld trials and yields, role of pathogens 
in seed deterioration, hybridization, and compatibility 
with indigenous rhizobia. “The principal objective of 
IITA’s soybean improvement effort is to develop cultivars 
adapted to lowland African environments. A major goal is 
to combine good seed storability, the ability to fi x nitrogen 
in association with indigenous rhizobia, high yields, and 
resistance to lodging and shattering. Advanced generations of 
crosses made in 1973 and 1974 for yield improvement were 
evaluated.” The three best-yielding varieties in a uniform 
trial at Ibadan during the 1978 wet season were TGx 11-
3E (2968 kg/ha; also low shattering, low lodging, and 101 
days to harvest), Bossier (2814), and TGx 26-23D (2808). 
In Advanced trial 1 at Ibadan during the 1978 wet season, 
Bossier yielded 4,028 kg/ha and M-216 yielded 3,310.
 In the section titled “Symbiotic nitrogen fi xation” 
soybeans are discussed in detail. “Soybean rhizobia 
(Rhizobium japonicum), which effectively nodulate 
soybeans, are few or absent in many African soils.” The 
effectiveness of indigenous rhizobia to nodulate soybeans 
was tested. Address: Ibadan, Nigeria.

807. International Institute of Tropical Agriculture. 1979. 
Research highlights for 1978. IITA, PMB 5320, Oyo Road, 
Ibadan, Nigeria. [Eng]*

808. Karan, B.; Viner, R.C.; Nath, R.; Prasad, M.; Prasad, 
R. 1979. Pulses. Fiji Dep. of Agriculture, Annual Research 
Report For the year 1978. p. 25-28.
• Summary: The following pulse crops were tested: 
Soyabeans, peanuts, pigeon peas, mung bean, urd.
 The subsection on soyabeans (p. 25) states: “An 
Intsoy [INTSOY] variety trial was sown in Lekutu, Bua in 
December 1977.” Fertilizer and rhizobium were applied 
with the seed. Of the 16 varieties tested, the following gave 
the highest yields: Davis 2,220 kg/ha. B-1 1,970 kg/ha. 
Cobb 1,710 kg/ha. Bossier 1,610 kg/ha. The oil content (%) 
and protein content (%) are given for each variety. Davis 
contained 22.2% oil and 46.0% protein. “The four highest 
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yielding varieties were all less than 40 cm high at harvest 
which makes them unsuited for mechanical harvesting. 
Improved Pelican has very good plant characteristics for 
harvesting, but is susceptible to Bacterial Pustule disease. 
Forty six new lines from Australia were bulked up at the 
same location.” Address: Fiji.

809. U.S. Department of Agriculture. 1979. The annual 
report on activities carried out under Public Law 480, 
83d Congress, as amended, during the period October 1, 
1977 through September 30, 1978. Washington, DC: U.S. 
Government Printing Offi ce. 51 + [38] p. See table 18. 27 
cm.
• Summary:  See next page. Table 18 is titled “Title II, 
Public Law 480–total commodities shipped by program 
sponsor, fi scal year 1978.” The main program sponsors 
and distributing agencies, listed alphabetically, are AJJDC 
(American-Jewish Joint Distribution Committee), CARE, 
CRS (Catholic Relief Service), CWS (Church World 
Service), LWR (Lutheran World Relief), SAWS (Seventh-
day Adventist World Service), UNICEF, UNRWA (United 
Nations Relief and Works Agency), and WRC (World 
Relief Commission). All of these are Private Voluntary 
Organizations (PVO/PVOs), registered with USAID. The 
following foods containing soy protein were distributed: 
Soy fortifi ed corn meal (SFCM), soy fortifi ed sorghum grits 
(SFSG), CSM (corn soya mix), WSB (wheat soya blend), 
and small amounts of soya fl our. The vegetable oil which 
was shipped to many countries was soybean oil; it is not 
recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas: Near East: Bhutan, Egypt, 
Gaza, Jordan, Jordan West Bank, Morocco, Tunisia, Yemen.
 Latin America: Bolivia, Chile, Colombia, Costa Rica, 
Dominican Republic, Ecuador, El Salvador, Guatemala, 
Haiti, Honduras, Jamaica, Panama, Paraguay, Peru.
 Africa: Benin, Botswana, Burundi, Cameroon, Central 
African Empire, Chad, Comoro Islands, Congo, Djibouti, 
Ethiopia, Gambia, Ghana, Guinea Bissau, Ivory Coast, 
Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, 
Mauritania, Mozambique, Niger, Rwanda, Sao Tome & 
Principe, Senegal, Seychelles, Sierra Leone, Somalia, Sudan, 
Swaziland, Tanzania, Togo, Upper Volta, Zaire, Zambia.
 Asia: Bangladesh, India, Indonesia, Nepal, Philippine 
Islands, Sri Lanka.
 Note: This is the earliest document seen (March 2021) 
concerning soybean products (soy fl our) in Djibouti, or 
Guinea Bissau. This document contains the earliest date seen 
for soybean products in Djibouti, or Guinea Bissau (1978); 
soybeans as such had not yet been reported by that date. 
Address: Washington, DC. Phone: 703-875-4901 (1991).

810. Calkins, P.H.; Wang, H.M. 1980. Improving the 
marketing of perishable commodities: A case study of 

selected vegetables in Taiwan. AVRDC Technical Bulletin 
No. 9 (78-86). 60 p. (Shanhua, Taiwan).
• Summary: Table 3 (p. 8) shows that the area planted to 
soybeans in Taiwan has decreased from 51,300 ha in 1966 to 
35,500 ha in 1976. The soybean’s percentage of total cropped 
area has decreased from 3.04% in 1966 to 2.21% in 1976. 
However the yield has increased by 21% (no actual yield 
fi gures are given) and the price per ton has almost doubled.
 Fig 2 (p. 9) gives the expenditures per household per 
year from 1973 to 1976 on hard soybean curd ($9/yr), 
soybean curd (regular; $7/yr), and soybeans ($0.50/yr). All 
are roughly static. Fig. 4 (p. 10) shows the seasonal pattern 
of consumption of these three foods.
 Table 6 (p. 15) shows the dramatic increase in dry 
soybean imports, from 472,212 tons in 1969 to a record 
1,654,874 tons in 1975. Address: AVRDC.

811. Hittle, Carl N. 1980. Sri Lanka Soybean Development 
Program. Progress Report to UNDP. 1 July 1978 to 30 June 
1979. 14 p. Unpublished manuscript.
• Summary: Section V, “Processing and Utilization,” 
states: “A. A practical training course in the preparation of 
traditional dishes from whole soybeans has been offered 
since September 1978.
 “B. The Soyabean Foods Research Centre at Gannoruwa 
was inaugurated on 24 March 1979.
 “C. Lanka Soy Food Products Centre opened on 1 June 
1979.
 VI. Communication. A. Soyanews, published by CARE 
every month, was initiated in September 1978. It is designed 
to popularize soyabeans in Sri Lanka.
 Form E-2 gives the name and post of all the 54 
personnel involved in the program. The top man (project 
manager) is C.N. Hittle. The #2 man (coordinator) is H.M.E. 
Herath.
 Form F describes the 13 Fellowships (incl. travel 
grants).
 Form H describes the 8 reports with their titles and 
authors. Address: Univ. of Illinois, Urbana.

812. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY 
research highlights: Soybean genetic improvement program. 
No. 20. p. 1-2. Feb.
• Summary: “The purpose of this program is to identify and 
develop high yielding, nutritious soybean varieties suitable 
for production in tropical and subtropical areas. INTSOY’s 
breeding program in centered in Puerto Rico, where soybean 
accessions and varieties developed by cooperating breeders 
are grown to identify desirable traits. These traits are then 
introduced into existing varieties. Crosses are made to 
produce segregating populations from which superior lines 
can be selected.”
 “The results from six years of variety evaluation have 
demonstrated that cultivars developed in temperate zones 
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can provide large yields under experimental conditions in 
the tropics and subtropics. Existing germplasm was found 
to be more fl exible and widely adapted than expected. 
Experimental yields have averaged between 2,200 and 3,000 
kg/ha, and at selected locations have ranged from 4,000 to 
6,000 kg/ha. The protein content of soybeans grown in the 
tropics has been comparable to that of soybeans grown in 
temperate zones.
 “The yield potential of soybeans grown in the tropics is 
not always related to the maturity group. For example, Davis 
in group IV has consistently yielded more than later maturing 
varieties at almost all latitudes and altitudes. Williams in 
group III has produced larger yields than some later maturing 
types, even though it fl owered earlier and did not grow as 
tall. However, as a group, later maturing cultivars yielded 
more than earlier maturing cultivars.”
 “Analysis of the sources of variance in ISVEX results 
indicates that yields from the same soybean variety may 
be affected more by management techniques than by 
environmental conditions. Crop management skills are 
clearly an important part of successful soybean cultivation.
 “As a result of having conducting ISVEX trials, 
many countries have found that soybeans can be grown 
successfully and economically.” Egypt has been a leader in 
soybean variety development and commercial production–
which “has now exceeded 40,000 hectares. Iran, Ivory Coast, 
Pakistan, the Philippines, and Syria have imported large 
quantities of seed for soybean production; Benin, India, 
Kenya, Morocco, Somalia, and the Sudan have purchased 
smaller quantities.”

813. Product Name:  Boncheese (Tofu).
Manufacturer’s Name:  Boncheese.
Manufacturer’s Address:  128 Kitulwatte Rd., Colombo, 
Sri Lanka.
Date of Introduction:  1980 March.
New Product–Documentation:  Soyanews. 1982. April. p. 
4-5. “Sri Lanka’s fi rst tofu shop.” With three photos taken 
inside the shop. The name of the shop is given in this article 
only as “Sri Lanka’s fi rst tofu shop.” The name of the owner 
is also not given, but we are told that he is a devout Buddhist 
and vegetarian.
 Letter from Gai W. Kim, UNDP, Sri Lanka. 1982. April 
23. This was Sri Lanka’s fi rst tofu shop. Work on the factory 
was completed by March, 1980. The owner was Mr. U.N. 
Gunasekera, a large contractor. The product, Boncheese, 
was retailed at a stall in Kolpetty Market, the largest market 
in Sri Lanka. The factory had to be closed from Dec. 1980 
to March 1981 due to a shortage of soybeans. Presently 
Boncheese is sold only at Cornel’s Super Market (Colombo’s 
only super market); 60 lb a day are supplied. By March 
1988 the product has been renamed Soya Bean Curd and the 
Manufacturer Soya House (which see).

814. Hittle, Carl N. 1980. Sri Lanka Soybean Development 
Program. Progress Report to UNDP. 1 July to 30 June 1979. 
15 p. Unpublished manuscript.
• Summary: Project number: SRL/78/025. Agency: FAO. 
Reporting period: 1 July through 21 Dec. 1979. Duration: 
70 months. UNDP budget: US$1,754,205. Date project 
approved: 1 March 1975. Address: Univ. of Illinois, Urbana.

815. Steinkraus, Keith H. 1980. Guideline for the production 
of soybean milk and soybean curd at the village level. Food 
and Nutrition Bulletin (United Nations Univ.) 2(2):29-30. 
April.
• Summary: A step-by-step guide to making each product 
using simple equipment. Address: Cornell Univ., Geneva, 
New York.

816. Wise, Robert P. 1980. The case of Incaparina in 
Guatemala. Food and Nutrition Bulletin (United Nations 
Univ.) 2(2):3-8. April. [39 ref]
• Summary: Fig. 1 (p. 4) shows the skyrocketing commercial 
sales of Incaparina in Guatemala from 1960 (0 lb) to 1977 
(6.8 million lb). Soy is not mentioned. Address: Harvard 
School of Public Health, Boston, Massachusetts.

817. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY 
research highlights: Soybean viruses and their vectors. No. 
21. p. 1-2. May.
• Summary: Focuses on soybean mosaic virus (SMV) which 
“causes an economically important disease in several tropical 
and subtropical countries.”

818. Shurtleff, William; Aoyagi, Akiko. 1980. Soyfoods 
America Tour: May 5 to June 10; July 25 to Aug. 3, 1980 
(Log and trip report–unpublished, including Itinerary with 
map). Lafayette, California: New-Age Foods Study Center. 
Unpublished log.
• Summary:  This trip had fi ve purposes: (1) To introduce 
tempeh to America; (2) To promote the authors’ newly 
published Book of Tempeh. Harper & Row, the publisher, 
paid most of the trip expenses; (3) For William Shurtleff to 
attend the University of Illinois Short Course in Soybean 
Processing; (4) To visit and study soyfoods companies in 
America; (5) To introduce people to the many advantages of 
a meatless / vegetarian diet.
 A photo shows: Shortly before the trip, Akiko (left) and 
Valerie Robertson (right) (working in the Shurtleff’s small 
home kitchen) “canned” many quart Mason jars of Tempeh 
Cacciatore to serve at the intermission of each lecture / 
presentation.
 Includes the name and address of 37 people and 
organizations visited. Many of these were pioneers in 
the soyfoods and natural foods movement: April 25–
Optimum Foods (Napa, California). April 27–David Burns 
(Sebastopol, CA). May 5–Jeremiah Ridenour of Monterey 
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Bay Soyfoods (Santa Cruz, CA). May 6–Thelma Dalman, 
Foodservice Director for the Santa Cruz City Schools, 
Monterey Peninsula Herald, Ted & Marie Fehring (Carmel), 
Paula Welch Terui of Jack and the Beanstalk (Carmel Valley, 
CA). May 8–Al Jacobson of Garden of Eatin’, Mr. Kaye 
Dunham of Tumaro’s, Hugh Roberts of Meals for Millions. 
May 9–Eddie Okita of Okita Enterprises, and Noritoshi 
Kanai of Mutual Trading Co. (Los Angeles, CA). May 10–
Kay Glass (La Cañada, CA). May 11–Frazier Farms natural 
foods supermarket (Escondido, CA), Bill Walton vegetarian 
and basketball star (San Diego, CA; we stay with Craig 
Wright and Andrew Salony of TriLife; they hope to market 
Bill Walton’s tofu under the TriLife brand). May 12–Clare 
Quinn of The Farm (Tucson, Arizona; her check bounced so 
we never got paid). May 13–Kathryn Bennett of Southwest 
Soyfoods (Santa Fe, New Mexico), Tracy McCallum, Taos. 
May 14–Leslie Wertz (Alamosa, Colorado). May 16–Stay 
with Christie and John Baker (Boulder, Colorado). May 
17–Steve Demos of White Wave Soyfoods and Good Belly 
Deli. May 18–Sanford and Rebecca Greenwood of East 
West Center (Boulder, Colorado). May 19–Judson Harper 
and the low cost extrusion cooker program at Colorado State 
Univ., Carol Hargadine of Nupro Foods & Soywaze Tofu 
(Fort Collins, CO). May 21–Gale Randall of the Indonesian 
Tempeh Co. (Palmyra, Nebraska). May 22–David Tucker of 
New Pioneer Co-op Society (Iowa City). May 23–George 
Strayer of Edible Soy Products (Makers of Pro-Nuts, May 
23) and Agricultural Exports (Hudson, and Cedar Falls, 
Iowa). May 24–Cedar Falls (Iowa) and Minneapolis media. 
May 25–Pat Aylward and Jamie Stunkard of Joy of Soy Tofu 
(Minneapolis, Minnesota). May 27–Richard Cihoski (Duluth, 
MN). May 28–Chris Burant of Bountiful Bean Plant and 
Jehan Ziegler of Higher Ground Cultured Foods (Madison, 
Wisconsin). May 29–Danji Fukushima of Kikkoman Foods 
(Walworth, Wisconsin), Diane Loomans of The Magic Bean 
Co-op (Milwaukee, Wisconsin). May 30–Susan Dart (Lake 
Forest, Wisconsin), Research staff of Kraft Foods (Glenview, 
Illinois), Brian Schaefer of It’s Natural (Evanston, Illinois). 
May 31–Paul Obis of Vegetarian Times magazine (with 
Brother Ron Pickarski) (Oak Park, Illinois). June 2–Lou 
Richard of Fearn Soya Foods, Leonard and Irene Stuttman 
of INARI, Ltd. June 3–John Gingrich of The Soy Plant. June 
4–Tim and Carol Ann Huang of Yellow Bean Trading Co. 
(Detroit, Michigan). June 5–Glen Blix and Charles D. Howes 
of Loma Linda Foods (Mt. Vernon, Ohio; furthest point east 
on tour). June 6–Warren Hartman of Worthington Foods 
(Worthington, Ohio). June 7–Mick Vissman and Bill Lutz 
of Hip Pocket Tofu Deli and Rain Star (Columbus, Ohio), 
Ed Willwerth of Soya Food Products (Cincinnati, Ohio). 
June 8–Jay McKinney of Simply Soyfoods (Bloomington, 
Indiana). June 9–Lynn Adolphson and Bob Thompson of 
Archer Daniels Midland Co., and Grant Smith of A.E. Staley 
Mfg. Co. (Decatur, Illinois). June 10-11–Les Karplus of Corn 
Country Foods and Strawberry Fields. June 11–William 

Thompson and John Santas of INTSOY (Champaign, 
Illinois).
 During the INTSOY Short Course: July 6–We did a 
program hosted by Patricia Mutch at Andrews University 
(Berrien Springs, Michigan).
 July 9-13–Third Annual Soycrafters Association of 
North America conference was held at the University of 
Illinois, produced by Richard Leviton. There were 270-285 
attendees, and it made good money.
 People at the University of Illinois we met during 
the course: Dr. William Thompson, Frances Van Duyne, 
Harold Kauffman, John Erdman, L.S. Wei, A.I. Nelson, M.P. 
Steinberg, Munir Cheryan, Ted Hymowitz, Woody Yeh.
 Return trip after course: July 28–Bob Davis of Light 
Foods (St. Louis, Missouri). July 30–James Lowrie of Iowa 
State University (Ames, Iowa). Aug. 2–Lake Tahoe. Aug. 4–
Home in Lafayette, CA.
 At most of the public classes / lectures on this trip, 
Shurtleff and Aoyagi served their favorite tempeh and 
tofu dishes. They wanted to fi nd out how Americans liked 
tempeh, so they asked for a show of hands as to which the 
attendees liked best. The tempeh dish was usually Tempeh 
Cacciatore, and the results were, on average, that the tempeh 
was preferred by a ratio of 2 to 1 over the tofu.
 On this trip, Shurtleff and Aoyagi did 27 public 
programs, had 28 media interviews and appearances, traveled 
9,000 miles, earned $13,000 gross income and $8,500 net 
income. Address: P.O. Box 234, Lafayette, California 94549.

819. Shurtleff, William. 1980. Notes from INTSOY Short 
Course in soybean processing, SANA Conference (Urbana, 
Illinois), and subsequent research trip (May 5 to Aug. 3). 
Lafayette, California: New-Age Foods Study Center. 143 p. 
Unpublished manuscript. 28 cm. Spiral bound.
• Summary: This fi ve-week INTSOY short course at the 
University of Illinois at Urbana began on 16 June 1980. 
Contents: Introduction (John Santas, Tom McGowen, Dr. 
Siedler, D. L.S. Wei). Tour of Food Science Lab. History 
of INTSOY, by Dr. Thompson. Soybean nutrition, by John 
Erdman. Soybean grading methods, by D. Wei. A.E. Staley 
Mfg. Co., by Hank Parker. Soybean oil and margarine, 
by E.G. Perkins. Soybean crushing, by Ross Brian. 
Soybean agronomy, by Bill Judy. Antinutritional factors in 
soybeans, by Dr. Wei. Harvesting, drying, and handling raw 
soybeans, by Gene Shove. Field trip to University of Illinois 
agricultural machinery dept. Soybean nutrition, by Barbara 
Klein. Livestock feeding, by Don Bray. Processing whole 
soybeans for food, by Dr. A.I. Nelson. Ralston Purina Co. 
and soy protein isolates, by Dr. Kolar. Film titled “Protein for 
People” from Ralston Purina.
 Third week: Margarine, by Dr. Wei. Quality control of 
soy protein products, by Dr. Wei. Field trip to Kraft Foods 
Humco plant in Champaign, Illinois (Margarine, Vegemite). 
Wenger, extrusion cooking, and textured protein foods, by 
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Randy McDonald. Low-cost extrusion cookers and cooking, 
by A.I. Nelson. Field trip to Lauhoff Grain Co. (good 
manufacturing practices). Drying foods, by Dr. Wei. Soya in 
Third World countries, by Dr. Thompson.
 Fourth week: Soybean dal, by Dr. Nelson. Visit to Ted 
Hymowitz who is writing a book on the history of soybeans 
(p. 56). Sensory evaluation, by Dr. Tobias. Oriental soyfoods, 
by Dr. Wei.
 Fifth week. Soymilk, soy yogurt, and soynuts, by Dr. 
Nelson (Kibun). Griffi th Laboratories, by Ann Daniels (incl. 
history, HVP, soy protein concentrate, TVP). Home and 
village level production of soybean foods, by Dr. Nelson. 
Soy fl our and soy fortifi ed baked goods, by Dr. Cho-Chen 
Tsen of Kansas State Univ. Soybean crushing, soy fl our, and 
plant sizes, by Sheldon Williams.
 Shurtleff research trip. Visits to ADM and A.E. Staley 
Mfg. Co. in Decatur, Illinois, American Soybean Assoc. in 
St. Louis, Missouri (Read William Morse’s 1929-31 journal 
of trip to East Asia). Talks with David Hildebrand, Mike 
Tarano. Address: P.O. Box 234, Lafayette, California 94549.

820. Pantagraph (The) (Bloomington, Illinois). 1980. 
Conference focuses on soybean foods. June 24. p. 14.
• Summary: “Urbana–Ready to eat and lightly-processed 
soyfoods will be the focus of a conference–Soyfoods 
Showcase July 9-13 at the University of Illinois.
 “Conference participants will include soyfood research 
experts, food scientists, agronomists, farmers, processors and 
the public.
 “The ‘showcase’ will include panel discussions 
on production and marketing, lab workshops and 
demonstrations, lectures and informal meetings. Vegetarian 
and soyfood meals will be prepared.
 “Topics will include: Soyfoods in America by William 
Shurtleff, soyfoods authority and author; Politics of 
Soyfoods Acceptance, George Strayer, Agricultural Exports 
Inc.; Role of Soybean Foods in the Third World, Dr. William 
Thompson, International Soybean Program; and American 
Soybeans and the World Grain Trade, Dennis Blankenship, 
American Soybean Association.
 “Two roundtable discussions are scheduled...”
 “The Program is being sponsored by Soycrafters 
Association of North America, the Peoria Northern Regional 
Research Lab, the U of I Food Science Department, the 
Offi ce of Continuing Education (U of I) and the International 
Soybean Program [INTSOY].
 “For more information, contact Ron Sears... or phone 
(217) 333-2882.”

821. Larcher, Jacques. 1980. L’amélioration variétale du 
soja au Sénégal [Soybean varietal improvement in Senegal]. 
Agronomie Tropicale (France) 35(2):148-56. April/June. [9 
ref. Fre; eng]
• Summary: The possibility of cultivating soybeans in 

Senegal, south of the 900 mm/year isohyet, fi rst led CNRA 
(Centre National de Recherches Agronomiques) of Bambey 
to introduce foreign soybean varieties, then to create varieties 
better adapted to the conditions of southern Senegal. From 
1972 to 1976, fi ve series of crosses were made. The fi rst 
varieties obtained are characterized by yields of 2,300 to 
2,900 kg/ha, 85 to 106 days to maturity, and height ranging 
from 60 to 80 cm. The also exhibit good resistance to 
lodging and pod dehiscence (which leads to shattering).
 A map (p. 149) shows isohyets for the mean annual 
precipitation in Senegal from 1931 to 1960.
 Pages 151-52 state that before 1965, as part of a 
program of crop diversifi cation, CNRA of Bambey 
introduced the fi rst soybean varieties to Senegal. Twenty 
varieties came from Rwanda and 5 varieties from various 
other places. But they were not well adapted, so the trials 
were discontinued. The identifi cation by P. Sapin of Zaire, 
of soybean varieties adapted to different ecological zones in 
the tropics, made it worthwhile for CNRA of Bambey to start 
again, with some success, introducing these new varieties 
after 1965. In 1967 CNRA in Senegal tested 23 varieties 
from Tanzania, 8 from Rhodesia, 31 from the USA, and 10 
from other locations. Trials were also conducted in 1968, 
1971 to 1975, and 1978. In 1973 many varieties yielded 
over 3,000 kg/ha including Geduld (3,550 kg/ha), Mandarin 
(3,550), and Improved Pelican (3,470). Address: Ingénieur 
de recherches IRAT, détaché à l’ISRA Centre National de 
Recherches Agronomiques (CNRA) de Bambey (ISRA), 
Senegal.

822. Nangju, D. 1980. Soybean response to indigenous 
Rhizobia as infl uenced by cultivar origin. Agronomy Journal 
72(3):403-06. May/June. [17 ref]
• Summary: “Many investigators believe that when grown 
for the fi rst time, the soybean nodulates poorly unless 
inoculated with Rhizobium japonicum. However, in Nigeria 
the cultivar ‘Malayan,’ which originated from Indonesia, has 
nodulated quite well with indigenous strains of Rhizobium. 
We chose cultivars originating from Southeast Asia and 
from the USA and compared parameters associated with 
effective nodulation when these cultivars were grown with 
and without inoculation with Rhizobium japonicum.” U.S.-
bred soybean cultivars respond strongly to inoculation when 
grown in west Africa.
 In short, Asian varieties nodulated well in the fi eld 
in Nigeria, whereas American varieties formed very few 
nodules. Address: IITA, PMB 5320, Ibadan, Nigeria. 
Currently agronomist, Asian Development Bank, P.O. Box 
789, Manila, Philippines.

823. Thompson, William N. 1980. History of work with soy 
and views on the potential of soyfoods around the world 
(Interview). Conducted by William Shurtleff of Soyfoods 
Center, July 3. 3 p. transcript.
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• Summary: 1. What is your background and how did you 
become interested in soy and INTSOY? Ans: He grew up 
on a farm in Illinois when soy was still a very small crop. 
In college, he was an ag economist, specializing in farm 
management, with work on the economics of various types 
of cropping systems. In 1965 he helped to develop an 
agricultural university in Sierra Leone. This experience was 
very valuable in orienting him toward the problems of the 
developing world. Since then, most of his work has been 
on these problems. He has had short-term assignments in 
India, Nepal, and Thailand, where he developed research and 
education organizations. He is the fi rst director of INTSOY. 
He had no special interest in soy before joining INTSOY 
except that soy and maize are major crops in Illinois. He 
is mainly an administrator, not a technical man. His major 
role has been to develop an institutional structure to make 
knowledge on soy available worldwide.
 2. What do you feel are the two or three main 
advancements that INTSOY has made worldwide? (a) 
Facilitate worldwide network to improve communications 
among people interested in soy. Regional conferences, 
newsletter, publication series, training courses at the Univ. 
of Illinois. (b) Focus on the key problems of soy in tropical 
countries. INTSOY has more impact in India than in any 
other country. The India program started in 1965 (funded by 
US AID) with the cooperation of Indian food scientists and 
agronomists, specially at Pantnagar and Bareilly. The two 
university development projects in India were in Madhya 
Pradesh and Uttar Pradesh. Then the Coordinated Research 
Project on Soybeans was developed–both utilization and 
production. The results were exciting. INTSOY grew out 
of that program as the potential became clear. Now India 
has 1 million acres in soybeans. Develop soybean varieties 
that will grow in areas where it was formerly not thought 
possible. Develop new Maturity Groups 0 and 00 to the north 
and 9 and 10 to the south as soybeans are grown ever closer 
to the equator. Work on soybean diseases (mosaic virus), pest 
control. INTSOY has done more work in soybean production 
than in utilization. It is hard to get fi nancing for utilization.
 New soybean countries working with INTSOY: Ecuador 
now has 30,000 acres of soybeans, Egypt 50,000 acres, Ivory 
Coast, Pakistan (good yields), Colombia, Guatemala (work 
with Plenty from Tennessee), Indonesia, Thailand, Zambia, 
Kenya, Ghana, and Nigeria. (c) The method for boiling and 
processing whole soybeans using sodium bicarbonate has 
been a breakthrough. Soy + cereals make low-cost infant 
foods.
 3. Do you feel that in 20 to 30 years most countries in 
the world will be growing and processing soybeans. Yes, 
he thinks that, in the next 15-30 years, most developing 
countries will have soybeans growing somewhere in their 
country. This will take adaptive research domestically. Some 
areas and climate in most countries are suited to soybeans, 
which can now be grown under a wide range of conditions. 

The soybean is a high producer of both energy (calories) and 
protein per hectare.
 4. What are your views on low-technology soyfoods in 
Third World Countries? Which particular foods do you feel 
will become widely used in South Asia, South America, and 
Africa. INTSOY’s primary orientation is low-tech–using less 
capital and more labor. The Sri Lanka program is medium- 
to low-tech. INTSOY is proud of that program and its 
training activities. There is great potential to expand soybean 
utilization in this way.
 5. How do you feel about the use of soy in livestock 
feeds in poor countries? Is there a danger that the upper 
classes will use most of the soy protein to make their meat 
leaving little for direct food use? This is not much of a 
problem since prices for soy will always be low for use as 
livestock feed. We should use soy to help as many people 
as possible. The more affl uent, with economic and political 
power, will consume more animal proteins and soy. Soy will 
easily fi nd its way into feed. We need strategies to get soy 
to the poor–those who need it most. It can also be used in 
feeds for animals of the poor. INTSOY’s bias is to help soy 
fi nd its way into the diets of low-income people. We must be 
very careful with the crop that is displaced, so that a net gain 
results. In India, the soybean fi t in as a monsoon crop where 
no other crop was grown. Beware of the Brazil problem. 
INTSOY did some variety testing in the Amazon in Brazil. 
They now have varieties that yield very well in northern 
Brazil. Brazil has lifted some technologies from the U.S., 
such as highly mechanized farms, but this will not work in 
northeastern Brazil. There has been aggressive government 
support and subsidies for soy in Brazil. Dr. Thompson has 
lots of respect for Brazil and the government’s support 
for agricultural development. Now they need to work on 
nutrition and food uses. The main problem for INTSOY is to 
fi gure out how soy can met the needs of a particular country 
or region; not to get soy growing everywhere.
 6. Are you aware of a deemphasizing of the role of 
protein in the diet in Third World countries? How might this 
affect soy? If we grow enough grains, will the protein take 
care of itself? Soy fi ts in nicely with the Green Revolution, 
although this revolution has led to a decrease in legume 
production in India. This leads to more funding for IRRI and 
less for soy. But there is still a problem of protein in some 
countries that have done a lot to meet calorie needs. It is an 
oversimplifi cation to say that a diet with adequate calories 
will contain enough protein. Indians now realize this. They 
now want more dairy milk–the white revolution.
 7. Recent fi ndings at MIT and INCAP have shown that 
for humans soy protein is approximately equal in quality 
to that of milk and meats. How long do you think it will 
be before this fi nding has an impact in America and the 
Third World? Dairy milk is no longer considered to contain 
higher quality protein than soymilk. Dr. Thompson thinks 
this research data is solid. Perhaps more important, we can 
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produce 4 times as much protein from a unit area of land in 
the form of soymilk than of dairy milk. So the key problems 
are acceptability and cost.
 In the U.S., as with margarine replacing butter, there 
is a gradual move toward vegetable proteins. That move is 
faster in the Third World where people have less choice with 
their food dollars. Dr. Thompson thinks that when people 
are introduced to soyfoods in the Third World, they will 
generally like them, and buy or make them. They are not as 
resistant to change as we might think–as shown clearly in 
the Sri Lanka program. Moreover, ingredients like ground 
whole soybeans or soy fl our can be added to baked goods 
or tortillas where people are not aware that they are eating a 
more nutritional food.
 8. How might the Soycrafters Association and our 
New-Age Foods Study Center cooperate with INTSOY? 
Specifi c projects? He thinks our two organizations are more 
oriented toward the USA, whereas INTSOY is oriented 
toward the Third World. Yet he sees good opportunities for 
cooperation–as in INTSOY learning more about traditional 
Asian soyfoods such as tofu, tempeh, miso, etc. He hopes 
our two organizations can have more of an impact on the 
Third World. Les Ferrier has done lots of overseas utilization 
work. Maybe we could be on a technical advisory committee 
(TAC).
 9. Would you favor legislation requiring 5-10% 
fortifi cation of items such as baked goods and chapaties in 
poor countries growing soybeans if this did not decrease the 
acceptability of the foods. How might it affect cost? Is there 
any such legislation?
 10. Any other comments? INTSOY’s annual budget 
is less than $2 million, including $850,000 from AID for 
Urbana and Puerto Rico. IRRI’s budget is about $15 million. 
Part of the reason for the difference is due to the reevaluation 
of the importance of protein in human diets. Address: 
Director, INTSOY, Univ. of Illinois at Urbana-Champaign, 
Urbana, Illinois.

824. Shurtleff, William. 1980. Re: Suggestions for improving 
the INTSOY Short Course in Soybean Processing: Some 
personal remarks. Letter to Dr. William Thompson, director, 
INTSOY, 113 Mumford Hall, Urbana, Illinois 61801, July 
26. 4 p. Typed, without signature.
• Summary: Shurtleff has just fi nished taking the Short 
Course at the University of Illinois. He starts by noting 
that he “learned a great deal during the course (I took 
78 full pages of notes) and am very grateful to the many 
teachers...” Suggestions: 1. Evaluate and rank the potential 
of various soyfoods for developing countries, then allot 
class time proportional to their importance. 1A. Place more 
emphasis on technology relevant to developing countries. 
Contains a table showing the number of hours allotted to 
four major subject areas. 1B. Introduce two new units: (1) 
How to expand the use of soyfoods in your country. (2) High 

technology vs. low technology soyfoods. 2. Ask all speakers 
to try to make their presentations more relevant to students 
from developing countries. 3. Encourage more student 
participation in presentations. 4. Include more low-level 
technology in the fi eld trip. 5. Have an individual summary 
session. 6. Prohibit smoking in the classroom. 7. Spend more 
time presenting soyfoods processing methods developed at 
places other than the University of Illinois. 8. Have shorter 
coffee breaks and offer more healthful beverages during 
breaks. 9. Devote a little more time to an in-depth discussion 
of the causes of world hunger and its cures.
 Note: This is the earliest document seen (Aug. 2011) 
that contains the term “High technology” (regardless of 
capitalization) in connection with soyfoods. Address: P.O. 
Box 234, Lafayette, California 94549.

825. Tsen, Cho C. 1980. Sri Lanka Soybean Development 
Program. Report No. 21. University of Illinois, Urbana, 
Illinois: INTSOY. 13 p. [11 ref]
• Summary: Tsen was in Sri Lanka from June 14 to July 9, 
1980. Discusses fortifi cation of wheat fl our with soy fl our. 
Address: Dep. of Grain Science & Industry, Kansas State 
Univ., Manhattan, KS 66506.

826. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY 
research highlights: Program in insect pest management. No. 
22. p. 1-2. Aug.
• Summary: “When invited, INTSOY will help a country to 
develop a broadly based soybean program. Pest management, 
an integral part of crop management, is an important part 
of these programs, especially in the tropics and subtropics. 
The objective is to keep pest populations below damaging 
levels with methods that are economical and environmentally 
sound.”

827. League for International Food Education (LIFE) 
Newsletter. 1980. Soybeans in Guatemala. Sept. p. 3.
• Summary: “With 1500 lbs of soybeans donated by 
UNICEF, Plenty has been teaching the people of Guatemala, 
concentrating on the wives of farmers who have shown an 
interest in growing soybeans, how to make soymilk and tofu 
(bean curd) using a metate and utensils traditionally found in 
their homes.
 “Classes are held once a week for four students at a 
time. All students have learned the process in one lesson. 
They return to their homes provided with cheesecloth and 
small bags of beans. After they use those, they can return 
for more. Most students have successfully made tofu in their 
homes and say their families like it.
 “Plenty plans to set up a village-scale soy processing 
plant which will produce 100 lbs of tofu and forty gallons 
of icebean (ice cream made from soymilk) three times a 
week. Funded by Plenty and CIDA/Canada, the plant will 
supply free icebean for school lunch programs. After an 
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initial period of training, the soy plant will evolve into a 
local cottage industry and a means of fi nancial support for 
members of the community.
 “For further information, please write to: Suzy Jenkins; 
Soy Technician; Plenty; 156 Drakes Lane; Summertown, 
Tennessee 38483 USA.”

828. McLean, R.J.; Byth, D.E. 1980. Inheritance of 
resistance to soybean rust (Phakopsora pachyrhizi) in 
soybeans. Australian J. of Agricultural Research 31(5):951-
56. Sept. [12 ref]
• Summary: Inheritance of resistance to soybean rust in three 
soybean accessions (PI 200492, Tainung 3 and Tainung 4) 
was studied. The results suggest that PI 200492 and Tainung 
3 contain the same dominant gene for resistance, and that 
Tainung 4 contains two dominant genes for resistance, one of 
which is identical to that in PI 200492 and Tainung 3 (from 
AVRDC 1992, #208). Address: Dep. of Agriculture, Univ. of 
Queensland, St. Lucia, Qld 4067 [Australia].

829. Report on the 1980 Consultation on the European 
Cooperative Network on Soyabean. 1980. Rome, Italy: FAO. 
53 p. In various pagings. Held in Padua, Italy 2-5 Sept. 1980. 
*
Address: Rome, Italy.

830. Jansen, G. Richard. 1980. A consideration of allowable 
fi bre levels in weaning foods. Food and Nutrition Bulletin 
(United Nations Univ.) 2(4):38-47. Oct. [37 ref]
• Summary: In adult diets, fi ber is known to have numerous 
benefi ts, however in the diets of infants and pre-school 
children fi ber can have some potential disadvantages. Fiber is 
a particular concern in the low-cost extrusion cooking (LEC) 
program at Colorado State University sponsored by USDA/
AID. Fiber is an exceedingly mixture of poorly characterized 
constituents. The most useful concept presently is that of 
“dietary fi ber,” which is generally plant-cell skeletal remains 
that are resistant to digestion. Dietary fi ber is a newer and 
more useful concept than its old counterpart, “crude fi ber.” 
Although primary plant cell walls consist of cellulose, lignin 
and the hemicelluloses, dietary fi ber also includes soluble 
polysaccharides such as pectin, plant gums, and mucilages.
 Table 1 (p. 42) gives the fi ber content of six corn-soy 
blends extruded with a low-cost extrusion cooker. The 
percentage of crude fi ber (CF), neutral detergent fi ber (NDF), 
and the ratio NDF/CF are given. Table 2 (p. 44) is a summary 
of nitrogen balance studies in infants. Also discusses: 
Analysis of extruded corn-soy blends (LEC-CSB). Studies in 
young children. The discussion section states: “Considering 
all the data available, there does not appear to be any reason 
to require a lower maximum crude fi ber level for weaning 
foods than the 2.0 per cent currently specifi ed for Title II 
CSB. This fi ber level can be achieved in CSB made from 70 
per cent whole corn and 30 per cent dehulled soy.” Address: 

Dep. of Food Science & Nutrition, Colorado State Univ., 
Fort Collins, CO.

831. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY 
research highlights: Seed pathology. No. 23. p. 1-2. Nov.
• Summary: “In the tropics and subtropics, producers 
have diffi culty obtaining good quality seed for planting. 
This problem affects the production of soybeans and other 
edible legumes. INTSOY pathologists, agronomists, and 
agricultural engineers” in Puerto Rico and Illinois have been 
“investigating pathological factors that affect seed quality.”

832. SoyaScan Notes. 1980. Chronology of soybeans, 
soyfoods and natural foods in the United States 1980 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. 4. An embargo on the sale of grain to the 
USSR is announced by President Carter in retaliation for 
the Soviet invasion of Afghanistan. Though the embargo 
was lifted in 1981, it led to a subsequent reduction on Soviet 
purchases of U.S. soybeans and products.
 Feb. Second issue of Soycraft magazine published by 
Leviton. 5,000 copies. On Shurtleff’s suggestion, Leviton 
decides to change the magazine’s name to Soyfoods in future 
issues. Feb. By now Soycraft magazine and the Soyfoods 
Association of North America (SANA) are subscribing to 
a press slipping service (probably Luce). This subscription 
continues until early 2001.
 Feb. New England Soy Dairy holds a big press 
conference and soyfoods luncheon in Boston.
 Feb. First statistics on the size of the U.S. soyfoods 
industry and market published by SANA (Soyfoods 
Association of North America) and The Soyfoods Center.
 Feb. Plenty, a Third World development and relief 
organization run by The Farm in Tennessee, works with the 
people of Solola, Guatemala to open a solar-heated soy dairy. 
They make tofu and soy ice cream. Partial funding comes 
from Canadian International Development Agency (CIDA). 
A promising, original concept and model for taking soybeans 
and soyfoods to Third World countries.
 March 10. Tempeh Production by Shurtleff and Aoyagi 
published by The Soyfoods Center (176 p., 8½ x 11 inches).
 March. Trader Vic (Bergeron), internationally famous 
San Francisco restaurateur, publishes a poster titled “Put a 
Little Tofu in Your Life,” containing a lovely Polynesian girl 
and names of tofu recipes served at his restaurants. Three 
major newspaper stories on his tofu cuisine follow.
 March. Soja Soyfoods Cafe opens in Toronto, Canada.
 March. Hip Pocket Tofu Deli and Rainstar, a distributor 
of soyfoods, open at the same location in Columbus, Ohio.
 March. A second commercial source of tempeh starter 
culture is now available from Ann Arbor Biological Supply 
[Michigan] and GEM Cultures, run by Gordon McBride and 
Betty Stechmeyer.
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 April. “Climbing Curd,” an article on tofu, published in 
Time magazine, as a result of the New England Soy Dairy 
Press Conference in February.
 May. New England Soy Dairy puts Numu brand soymilk 
on the market after 2 years of product development. It is 
quickly withdrawn and dropped, due to short shelf life.
 May 5 -June 9. Shurtleff and Aoyagi do Soyfoods 
America Tour: 20 public programs, 30 media interviews, and 
5,800 miles of driving to promote and teach about tempeh 
and tofu. Ends in Champaign / Urbana, Illinois where 
Shurtleff attends the INTSOY Short Course on Soybean 
Processing for 2 months.
 May. Gary and Chandri Barat start selling soyfoods 
(Whipped Tofu Mousse Pie, Tofu Muffi ns, Tofu Spinach 
Quiche) at street fairs in New York City under the name 
Legume. During 1980 both Legume and Quong Hop & Co. 
in South San Francisco introduce tofu quiches (both sold 
frozen); these are America’s fi rst tofu entrees to be sold 
frozen.
 June. “Tofu” by Nancy DeRoin published as a cover 
story by Cuisine magazine.
 June. U.S. Supreme Court rules that man-made 
organisms created by genetic manipulation can be granted 
copyright protection. This ushers in a new era of research 
on and commercialization of soybean varieties by private 
companies.
 June. INTSOY and Land of Lincoln Soybean Farmers 
establish International Soybean Institute, headed by Russ 
Odell, to expand soybean utilization overseas.
 June. American Soybean Association’s Soya Bluebook 
publishes its fi rst information on the new wave of U.S. 
soyfoods producers.
 July. Das Miso Buch (The Book of Miso), by Shurtleff 
and Aoyagi published in German by Ahorn Verlag.
 July 9-13. Third Annual Soycrafters Conference at the 
University of Illinois. Organized and fi nanced by Richard 
Leviton. 270-285 attendees from 10 foreign countries. Very 
successful, with a profi t of $7,000. Third issue of Soyfoods 
magazine published by Leviton. A new Board of Directors is 
elected with Luke Lukoskie as chairman.
 July. Mark Brawerman starts Jolly Licks (later renamed 
Pacifi c Trading Co.), a soyfoods marketer-distributor, in 
San Francisco. First product is soymilk ice cream. Quickly 
expands to tofu cheesecakes, tofu tamales, etc. Best existing 
model of this new concept.
 Aug. 15. Archer Daniels Midland Co. enters the soy 
protein isolate market with its purchase of Central Soya’s 
isolate plant.
 Aug. Wildwood Natural Foods, Inc. formed in Fairfax, 
California. Original owners are Paul Duchesne, Paul Orbuch, 
Bill Bramblett, and Frank Rosenmayr. They do very creative 
work with prepared, convenience tofu products, such as 
sandwiches and salads.
 Aug. Tofu: Everybody’s Guide, by Stephen Cherniske 

published by Mother’s Inn Center for Creative Living.
 Aug. The Soy of Cooking, by Norton and Wagner self-
published.
 Aug. 20. “Tofu Gaining Popularity as a Cheap Protein 
Source,” by Sylvia Porter published in the Washington Post. 
This is the earliest known publication to mention David 
Mintz’s work with tofu. It describes the numerous deli 
products he makes from tofu. Ice cream is not mentioned.
 Sept. 3. “Tofu: Trader Vic’s Creativity Americanizes 
an Asian Staple” by Harvey Steiman published in San 
Francisco Examiner. Trader Vic is one of America’s foremost 
restaurateurs.
 Sept. Richard Leviton (Soyfoods Association) and 
Thelma Dalman (food service director for Santa Cruz city 
school system) lobby for tofu in Washington, D.C. USDA 
grants 1-time approval for a test program using tofu in Santa 
Cruz County School Lunches. But this failed to set a national 
precedent.
 Sept. Soyfoods Association board holds fi rst meeting 
in Colrain, Massachusetts. Plans fund raising program that 
fi zzles.
 Sept. 17. New-Age Foods Study Center (run by Shurtleff 
& Aoyagi) changes its name to The Soyfoods Center. Creates 
new logo and letterhead.
 Sept. 24. “A Couple on a Tofu Mission in the West” 
(about William Shurtleff and Akiko Aoyagi) by Lorna Sass, 
published in The New York Times.
 Oct. First issue of The Beanfi eld (named after a chapter 
in Walden by Henry David Thoreau) a monthly soyfoods 
newsletter, published by Leviton. Name changed to Soyfoods 
Monthly in March 1982.
 Oct. Tofu and The Bountiful Bean Plant in Madison, 
Wisconsin are on the Today Show for 2 minutes. This TV 
segment is aired 2-3 times.
 Oct. 13. “With his Book on Tofu William Shurtleff 
Hopes to Bring Soy to the World” by Dianna Waggoner 
published in People magazine (circulation 3.4 million). The 
same issue noted: “Model Cheryl Tiegs” has been eating 
tofu for several years and gives it some of the credit for 
helping her to lose 35 pounds in 1972. Her favorite recipe 
for Oriental Pudding (with “1 block tofu (4 ounces)”) is 
published.
 Oct. Severe nationwide shortages of peanuts and peanut 
butter. Soyfoods producers miss a golden opportunity to 
make and sell soynut butter.
 Nov. 1. First Soycrafter Apprenticeship Program begins 
at Island Spring, Vashon, Washington (state). Conceived 
of and directed by Luke Lukoskie, each program lasts 21 
days, strongly emphasizes practical experience supported by 
books, periodicals, and tapes. Six programs per year. Costs: 
$20 non-refundable registration fee plus $500 individual 
tuition; $400 per person group rate for two or more from the 
same business.
 Nov. 9-14. World Conference on Soya Processing and 
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Utilization held in Acapulco, Mexico, organized primarily 
by the American Soybean Assoc. 1,100 participants from 
35 nations; of these approximately 300 registrants and 250 
student attendees were from Latin America. Proceedings 
published in March 1981 issue of Journal of the American 
Oil Chemists’ Society. Leviton attends and mans a SANA 
booth, but is not invited to speak.
 Nov. Soyfoods Center publishes three pamphlets on 
soyfoods in Spanish: Que es el Tofu? Que es el Tempeh? Que 
es el Miso?
 Nov. East West Journal and Michio Kushi stop misusing 
the term “tamari” and start using the proper term, shoyu or 
“natural shoyu.”
 Dec. The Soyfoods Center and Soyfoods magazine 
merge and computerize their mailing lists of people and 
organizations world wide actively interested in soyfoods. 
5,000 names now on list. Soyfoods Center pays all costs of 
computerization. By mid-1981 there were 10,600 names in 
50 categories. List is available for rent.
 Dec. Farm Foods starts national ad campaign for Soy Ice 
Bean with full-page color ads in national magazines: New 
Age, Whole Foods, East West Journal, and Vegetarian Times.
 Dec. First branch of the International Soyfoods 
Center Network starts in Sweden, run by Ted Nordquist. 
Headquarters are in Lafayette, California.
 Dec. The Tofu Primer by Juel Andersen published by 
Creative Arts.
 Dec. Soymilk viili is fi rst made (on a home scale) by 
Gordon McBride and Betty Stechmeyer of GEM Cultures in 
Fort Bragg, northern California. This cultured milk product, 
similar to the traditional Finnish dairy product, has a thick 
consistency almost like honey.
 Dec. New England Soy Dairy becomes the fi rst of the 
new generation of Caucasian-run tofu companies to top $1 
million in annual sales (they hit $1.2 million). With only 
6 workers in the plant, they are making $4,000 profi t per 
month during the last quarter.
 Dec.–Seth Tibbott of Turtle Island Soy Dairy starts 
making and selling tempeh out of Hope Co-op, Forest Grove, 
Oregon, about 20 miles west of Portland, Oregon.
 * In Diamond v. Chakrabarty, the U.S. Supreme 
Court upholds by 5 to 4 the patentability of genetically 
altered microorganisms, opening the door to greater patent 
protection for any modifi ed life forms.

833. Shanmugasundaram, S.; Tsou, S.C.S.; Selleck, G.W. 
1980. Breaking yield barriers in vegetable production at 
AVRDC. Paper presented at the 16th Asia-Pacifi c Food 
Production Conference. 12 p. Held 7-12 Dec. 1980 at 
Maurya-Sheraton Hotel, New Delhi, India.
• Summary: Contents: Introduction. Leguminous and non-
leguminous vegetables. AVRDC approach to yield barriers. 
Germplasm collection, screening and distribution (for 
soybeans: 9,951 accessions. 38 countries of origin). Cultural 

practices (incl. development of appropriate beds, protected 
with rice-straw mulch has reduced damage from fl ooding. 
Crop rotation). Barriers in transferring improved technology. 
Five maps of the world show “AVRDG germplasm collection 
and distribution.” Vegetables and fertilizers (“Vegetables, 
in general, are less hardy than cereal crops.” “The use of 
compost dramatically increases yields in both leguminous 
and non-leguminous crops”).
 Fig. 6 is a bar chart showing the growth of AVRDC’s 
training program: From 2 trainees in 1974 to a peak of 65 
trainees in 1979.
 Note: This paper was never published.
 From the Introduction: In establishing the AVRDC, the 
world community has recognized the value of (1) vegetables 
in human nutrition, (2) income generation for the vulnerable 
low income groups, (3) increasing the effi ciency of cropping 
systems and (4) enriching the soil by crop rotations, 
alternating cereals and vegetables. The emphasis is now on 
providing a balanced diet. By complementing cereals with 
vegetables (including legumes) the nutritional quality of 
the diet can be vastly improved and the intake of total food 
(cereals) can be reduced. The strategy is to fi ght hunger and 
malnutrition simultaneously.
 “Central to both increased vegetable production and 
improved diet is breaking yield barriers in vegetables, as has 
been accomplished in cereal crops. AVRDC has mounted a 
research thrust which as resulted in a number of important 
advances.”
 Page 4: “Yields of about 7 t/ha of soybeans were 
obtained with AVRDC selection G 2120 which was recently 
released in Tamilnadu, India as KM-1. Newly developed 
AVRDC soybean lines are adaptable to a wide range 
of latitudes and resistant to diseases like soybean rust 
(Phakopsora pachyrhizi), bacterial pustule (Xanthomonas 
phaseoli var. sojensis), downy mildew (Peronospora 
manshurica), purple seed stain (Cercospora kikuchi) and 
soybean mosaic-virus. We have identifi ed varieties resistant 
to beanfl y (Melanagromyza sp.) and pod borer (Etiella 
zinkenella) the two most serious pests limiting soybean 
yields. New varieties from AVRDC selections have been 
released in several countries and we expect that within two 
or three years, AVRDC soybean varieties will have been 
released in at least 10 countries.”
 From Cultural practices: “Crop rotations (despite proven 
successes repeatedly in agricultural history e.g. ancient 
Egypt, 10th century England and early 20th century U.S.), 
tend to be ignored in modern agricultural development. 
Programs to increase staple foods, e.g. rice, wheat, white 
potato, frequently concentrate on the single crop and fail to 
develop concurrently the cropping systems so benefi cial to 
farmers and to nations. The benefi ts are many: (1) increased 
total production per unit area, (2) diversifi ed agricultural 
production, (3) improved nutrient levels of food, (4) 
increased income, (5) improved potential for economic 
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opportunities for generating stability, (6) improved soil 
fertility, (7) decreased soil erosion, (8) savings in a second 
re-education of the rural population. Normally, the need 
for improving the quality of the diet is discovered after the 
farmer has succeeded in mastering the technology of the 
staple crop. Then comes the diffi cult task of convincing the 
farmer that crop rotation or integrated cropping is needed, 
followed by the expensive time–and energy–consuming task 
of the introduction of appropriate technology. To reap the 
early benefi ts of a second agricultural industry and a healthy 
population, cropping systems which include legumes and 
vegetables should be introduced along with the technology 
for increased production of the staple crop.” Address: 
1. Legume program leader; 2. NEM program leader; 3. 
Directors. All: AVRDC, Shanhua, Taiwan.

834. Tisselli, O.; Sinclair, J.B.; Hymowitz, T. 1980. Sources 
of resistance to selected fungal, bacterial, viral and nematode 
diseases of soybeans. INTSOY Series No. 18. 134 p. Dec. 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[292 ref]
• Summary: Contents: Introduction. Fungal diseases (11). 
Bacterial diseases (2). Viral diseases (4). Nematode diseases 
(2). Index (Lists the names of many varieties). Contains 
extensive data printed in columns from a computerized 
database. Address: Depts. of Agronomy & Plant Pathology, 
Univ. of Illinois, Urbana.

835. Bromfi eld, K.R. 1980. Soybean rust in mainland China. 
Soybean Rust Newsletter 3(1):3. *
• Summary: Soybean rust was not considered an important 
disease in northern China. However a “visiting team was 
informed that soybean rust occurred regularly in southern 
China in the provinces of Jiangsu, Anhui, Zhejiang, Fujian, 
Jiangxi, Hunan, Guizhou, and Guangdong. In southern 
China, losses of 50% occur in some years with frequent 
losses of 10-30%” (from AVRDC 1992, #070).

836. INTSOY. 1980. A brief outline summary of progress 
1973-1980. Urbana, Illinois: University of Illinois. INTSOY. 
7 p. Unpublished manuscript.
• Summary: “This is a brief outline summary of the 
progress of INTSOY from 1973 to early 1980. There were 
earlier activities that led to the University of Illinois and 
University of Puerto Rico commitment to establish INTSOY 
in July 1973. In 1965, the University of Illinois initiated 
soybean work in India, supported by the U.S. Agency for 
International Development, that was coordinated with 
agricultural university development programs. This work 
showed that there were potentials for soybean production 
and use for human food in areas where the crop was not 
commonly grown. AID and Rockefeller Foundation support 
during the July 1, 1971–March 31, 1973 period provided for 
demonstration and technical service activities on a broader 

geographical basis. Variety testing expanded to 11 countries 
from 1969-1972 and to 33 countries in 1973. This work, 
with the long-standing interests of the two universities in 
soybean and other food legumes, and interests in making a 
contribution to expanded and more effi cient production and 
use of food led to the commitment to establish INTSOY with 
objectives similar to the international agricultural research 
centers. A meeting of representatives of foundations, 
national, and international organizations on July 9-10, 
1973 confi rmed the need for and validity of the general 
plan for program and organization. The Technical Advisory 
Committee of the Consultative Group for International 
Agricultural Research has supported the general concepts 
underlying INTSOY as a means of bringing developed 
country research, education, and development capacity to 
bear on the world food problem.
 “While INTSOY has not yet been supported in a way to 
permit potentials to be fully realized, the support provided 
by the two universities, many individual countries, USAID, 
Rockefeller Foundation, and a combination of UNDP, FAO, 
UNICEF and CARE has permitted excellent progress to be 
made.”
 Contents after this overview: Basic program support. 
INTSOY Publication series (19 separate volumes). The 
INTSOY newsletter. Regional and specialized soybean 
conferences (three). Training courses (established in 1975. 
1. Soybean processing for food use. 2. Technical and 
economic aspects of soybean production; each course has 
been offered fi ve times). Country programs (Sri Lanka, Peru, 
etc.). Formalized relations with national and international 
organizations. Other INTSOY linkages. For additional 
information write or cable. Address: Urbana, Illinois.

837. IRAT, France. 1980. Le soja [Soyabeans]. Paris. 93-111 
p. [4 ref. Fre]*

838. IRAT. 1980. L’amélioration variétale du soja à 
Madagascar [Varietal improvement of soybeans in 
Madagascar]. IRAT Informations No. 12. p. 3. [Fre]*
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Address: Madagascar.

839. Keogh, R.C.; Deverall, B.J.; McLeod, S. 1980. 
Comparison of histological and physiological responses to 
Phakopsora pachyrhizi in resistant and susceptible soybean. 
Transactions of the British Mycological Society 74(2):329-
33. *
• Summary: “Cuticular epidermal penetration and death of 
the penetrated cells were similar in two soybean cultivars. 
Although subsequent hyphal branching and growth 
decreased, the retention of typan blue stain increased in 
the resistant cultivar. No uredinia formed in the resistant 
cultivar. Phytoalexin formation began earlier in the resistant 
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cultivar and at a time when many cells had changed in 
their physiology as revealed by stain retention. An extract 
of germinated uredospores caused rapid browning and 
phytoalexin formation in pods of the resistant cultivar” (from 
AVRDC 1992, #208). Address: 1. Australia.

840. Singh, B.P.N. 1980. Soy milk powder plant and full fat 
soya fl our plant. INTSOY Sri Lanka Soybean Development 
Programme. *
• Summary: Singh was in Sri Lanka from 5 March to 6 May 
1980.

841. Tsen, C.C. 1980. Soybean fortifi cation. INTSOY Sri 
Lanka Soybean Development Programme. *
• Summary: Tsen was in Sri Lanka from 14 June to 9 July 
1980.

842. Asian Vegetable Research and Development Center. 
1980. Progress Report 1979. Shanhua, Taiwan. Soybeans: p. 
56-68, 71-72, 76-77. *
Address: Shanhua, Taiwan.

843. Corbin, Frederick T. ed. 1980. World Soybean Research 
Conference II: Abstracts. Boulder, Colorado: Westview 
Press. 124 p. Conference held 26-29 March 1979 at North 
Carolina State Univ. Author index. 24 cm.
• Summary: The World Soybean Research Conference II 
was held on 26-29 March 1979 at North Carolina State 
University. This volume contains summaries of the more 
than 200 papers, both invited and contributed, presented 
at that meeting. The full proceedings 
contains 74 of the invited papers in full.
 Contents: Keynote addresses. 
Mineral nutrition. Engineering. Nitrogen 
fi xation. Entomology. Utilization. 
Breeding. Physiology. Production. 
Protein and oil. Plant pathology. 
Modeling soybean systems. Regional. 
Agribusiness. Marketing, transport 
and storage. Weed control. Research 
techniques. Addendum.
 Note: We fi nd this book of abstracts 
impossible to use. We are looking for an 
abstract by E.L. Pulver, whose name is 
listed in the Author Index. We are told 
that this abstract appears at “Mon. 1615-
1630 in Program 4, Abstract 15.” In 
neither of the two volumes (Proceedings 
and Abstracts) is there any reference 
to date or time. Which volume are 
we supposed to look in? Presumably 
“Abstracts” so we looked manually and 
never could fi nd the abstract by Pulver. 
There are no instructions for how to use 

this unusual Author Index. Address: Prof. of Crop Science; 
North Carolina State Univ., Raleigh.

844. Ezueh, M.I.; Dina, S.O. 1980. Pest problems of 
soybeans and control in Nigeria. In: F.T. Corbin, ed. 1980. 
World Soybean Research Conference II: Proceedings. 
Boulder, Colorado: Westview Press. xv + 897 p. See p. 275-
83. [6 ref]
• Summary: This is the earliest comprehensive account 
of the insect pests of soyabean in Nigeria. Contents: 
Materials and methods. Results. Discussion and conclusions. 
References. Soybeans were fi rst introduced in Nigeria in 
1910 (Mayo 1945). Production is limited to about 170,000 
ha of land mostly in the Savannah zone with an annual 
output of 70,000 tonnes (metric tons). Cultivation is usually 
in mixtures with sorghum, millet and citrus orchards. 
Current yields are probably about 1,000 kg/ha. The National 
Cereals Research Institute (NCRI) began an active program 
on soybean improvement in 1974 with cultivars obtained 
from IITA and some local sources. Insect control work was 
conducted at the same time, partly at Moor Plantation in 
Ibadan.
 A good map shows the major soybean producing areas 
in Nigeria, which is divided into the Savannah Region in 
the north, and the Forest Region in the south. Each region is 
divided into 4 zones. Few soybeans are grown in the Forest 
Region. Moving from north to south, the soybean producing 
areas in Nigeria are: Southern Zaria in the Northern Guinea 
Zone, Niger and Benue in the Southern Guinea zone, and 
Kwana in the derived Savannah zone (with forest relic).
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 Note: Webster’s Dictionary defi nes savanna or savannah 
(derived from the Spanish zavana, which is from the Taino 
zabana), a word fi rst used in 1555, as “2: a tropical or 
subtropical grassland containing scattered trees and drought-
resistant undergrowth.” Address: National Cereals Research 
Inst., Moor Plantation, Ibadan, Nigeria.

845. Fiji Ministry of Agriculture & Fisheries, Annual Report. 
1980. Dry zone. For the year 1978. p. 30. Parliament of Fiji. 
Parliamentary Paper No. 18 of 1980.
• Summary: In Part II, Work of the Ministry, in the section 
titled “Research Division,” is a subsection titled “Dry 
Zone” (p. 30) which discusses numerous crops and contains 
one paragraph on soybeans: “An Intsoy [INTSOY] trial 
comparing 15 new lines of soyabean gave good results. The 
nodulation was excellent despite the poor fertility of the 
soil.” Address: Fiji.

846. Food and Agricultural Organization of the United 
Nations. 1980. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 34:127.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Pakistan: Harvested 2,000 ha in 1969-71, 
3,000 ha in 1978 and 1979, and 4,000F ha in 1980.

847. Herath, E.; Wijeratne, W.; Hittle, C.N.; Spata, J.M. 
1980. Development of a soybean industry in Sri Lanka 
(Abstract). In: F.T. Corbin, ed. 1980. World Soybean 
Research Conference II: Abstracts. Boulder, Colorado: 
Westview Press. 124 p. See p. 91-92.
• Summary: “Experiences with the Sri Lanka Soybean 
Development Program illustrate the opportunities and 
problems associated with a broad-based national program of 
crop production, marketing, processing, and utilization.”
 “In 1977 there were about 2,400 ha of soybeans planted. 
Farm yields average slightly less than 1,100 kg/ha while 
experimental trials yield as much as 4,000 kg/ha. Current 
production research includes work in breeding, agronomic 
practices, soil and water management, development of 
Rhizobium inoculant and plant protection. This research plus 
extension should increase farm yields appreciably.”
 The processing and utilization program, which is an 
ancillary to the main project and funded by CARE and 
UNICEF ($227,000 each), with local counterpart funds, is 
discussed. The three levels are home level, village level, 
and commercial level. Address: INTSOY Soybean Program, 
CARI, Gannoruwa, Sri Lanka.

848. International Institute of Tropical Agriculture. 1980. 
Annual report 1979. Ibadan, Nigeria. 152 p.
• Summary: The section titled “Soybean” (p. 93-98), within 
the Grain Legume Improvement Program, discusses: Genetic 
improvement: Yield trials in Nigeria (at IITA and Mokwa) 

and seed storability (At IITA in 1979 the variety M-216 
yielded 1,480 kg/ha), heritability of seed longevity, selection 
for seed storability, resistance to fi eld weathering, screening 
for promiscuous nodulation, nondestructive assay of nitrogen 
fi xation, photoperiod studies, resistance to bacterial pustule, 
management trials. Microbiology: Rhizobium culture 
collection, rhizobia in acid soils.
 Note: The word “promiscuous” would soon become 
widely used in connection with nitrogen fi xation in the 
tropics, especially in Brazil and Africa. Address: Ibadan, 
Nigeria.

849. Jordan, Darryl; Jenkins, Suzy. 1980. Plenty Agricultural 
Program: Guatemala. Summertown, Tennessee: Plenty. 46 p. 
Illust. 28 cm. Presented to UNICEF Guatemala.
• Summary: This is the single best report on the innovative 
1978 Plenty-UNICEF project in the San Andres Itzapa 
area (Chimaltenango) of the Guatemala highlands. Most of 
the report focuses on trials with soybeans and other crops 
(written by Darryl Jordan), but there is also an excellent 
supplement, with 15 magnifi cent, lively photos showing the 
local people involved in the soy dairy project. Many of these 
photos were taken by Jenny Banks Bryant and others.
 Contents: Preface, by Edward Sierra, executive director 
of Plenty. Soybean variety trials. Photoperiod response 
experiment. Soybean insects and diseases. Continuation of 
the soybean project. Grain amaranth. Quinoa. Winged bean. 
Cover crops and crop rotations. Nematodes. Fertilizer use. 
Seed collection. Plenty report for UNICEF, by Suzy Jenkins 
(Plenty soy technician). Supplement: Soy utilization and 
nutrition. List of fi gures: Field data for soy variety trials. 
Graphs of soybean yield data. Three graphs of soybean 
yield data. Yield equivalents for soybeans. Oil and protein 
analyses. Relative yields of protein for various crops. Crop 
rotation.
 A table (p. 12) shows fi eld data on INTSOY variety 
trials in 1978. The highest yields came from the soybean 
varieties Davis (40.1 bushels/acre = 4,161 lb/manzana; 
1.7 manzanas = 1 hectare), Cobb (34.6 bu/acre = 3,590 lb/
manz.), Bossier (32.8 bu/acre = 3,400 lb/manz.), Forrest 
(31.4 bu/acre = 3,251 lb/manz.).
 Photos in the Plenty report for UNICEF show: (1-3) 
Severely malnourished babies lying on their backs. (4) 
Suzy Jenkins holding Baby Cruz, now age 8 months, after 4 
months of soymilk. “She is one of several children who were 
able to regain good health.” 
 (5) Suzy Jenkins (5’ 4”), a Plenty volunteer (on left) 
walking with her friend Juana (4’ 10”), each carrying water 
in a pot on their heads for a soy demonstration in Solola. 
“Juana stands about the average height for the ladies of 
Guatemala. She eats a protein-defi cient diet. 
 (6) A Mayan lady grinding soaked soybeans on a metate, 
traditionally used for grinding corn / maize. (7) Add the 
ground soybeans and, stirring regularly, cook for 20 minutes 
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over a wood fi re. Suzy stirs. 
 (8) Ladle the cooked soybean slurry into a colander 
lined with several layers of cheesecloth and set over a pot to 
catch the soymilk. Soy pulp [okara] remains behind in the 
cheesecloth. 
 (9) “Soymilk, slightly sweetened, contains 9.1 grams 
of protein per cup. One pint of soymilk or 1 cup of tofu will 
provide nearly one-half of a child’s total protein requirement 
for a day. Children love it.” (10). To make soy cheese [tofu]: 
Add vinegar (or other coagulant) to hot soymilk, causing 
it to separate into curds and whey. Ladle or gently pour 
the mixture into a colander lined with several layers of 
cheesecloth and placed over a pot. The cheesecloth catches 
the curds, while the whey drains through into the pot. The 
whey can be used as a soup stock; it contains some vitamins 
and other nutrients.
 (11) A happy group enjoying their soymilk. (12) Press 
the curds to make tofu, which can be sliced and fried, eaten 
plain with salt, or scrambled and fried with onions and 
tomatoes. A boy, standing, is enjoying a tofu sandwich. 
(13-15). People eating tofu, which is a complete protein; 
when served with grain foods like tortillas or bread, its 
protein quality is increased. Address: 1. Plenty Agricultural 
Technician; 2. Plenty Soy Utilization Technician. Both: The 
Farm, Summertown, Tennessee.

850. Knipscheer, Hendrik C. 1980. Demand for soybeans 
and soybean meal in the European Common Market. In: F.T. 
Corbin, ed. 1980. World Soybean Research Conference II: 
Proceedings. Boulder, Colorado: Westview Press. xv + 897 
p. See p. 807-22. [11 ref]
• Summary: Contents: Importance of the E.E.C. [European 
Economic Community] soybean meal imports. Need 
for an E.E.C. model. E.E.C. policy. Econometric model. 

References. Address: Agricultural Economist, International 
Inst. of Tropical Agriculture, Ibadan, Nigeria.

851. Kogan, J.; Bouseman, J.K. 1980. Soybean entomology 
information systems (Abstract). In: F.T. Corbin, ed. 1980. 
World Soybean Research Conference II: Abstracts. Boulder, 
Colorado: Westview Press. 124 p. See p. 26.
• Summary: “The Soybean Insect Research Information 
Center (SIRIC) is a computerized information and retrieval 
system for the world-wide literature of arthropods associated 
with soybean. SIRIC is primarily a service oriented unit, 
operating in close cooperation with the Soybean Entomology 
Research Team of the Illinois Natural History Survey and 
the University of Illinois. SIRIC compiles, searches and 
retrieves printed documents on arthropods associated with 
soybean, including phytophagous species, vectors of soybean 
diseases, benefi cial and incidental species which are part of 
the various soybean ecosystems around the world. Created in 
1969 SIRIC was originally designed as a manually operated 
system capable of handling a few thousand citations. In 
1969 there was only a small number of entomologists 
working full time on soybean pests in the United States. 
Currently there are more than a dozen different centers, 
especially in the Midwest and Southeast, with entomologists 
working in multi-disciplinary soybean research programs. 
A sharp increase in the numbers of published papers was a 
direct result of the research conducted in these institutions. 
With the expansion of the data base SIRIC developed a 
computerized system to better respond to requests and more 
effi ciently handle this expanded literature.
 “SIRIC is a component of a broad soybean entomology 
information data base. The second component of this 
data base is the International Reference Collection of 
Soybean-Associated Arthropods (IRCSA) which stores 
actual specimens and ecological data from samples from all 
soybean producing regions of the world. IRCSA currently 
houses about 150,000 identifi ed specimens of soybean-
associated arthropods in over 2300 taxa. These specimens 
have been received from 23 soybean producing states in the 
United States and from around 35 foreign countries. The 
major foreign accessions have been from Latin America, 
with Brazil, Colombia and Mexico especially well-
represented. Major emphasis is placed upon the quality of 
the identifi cations of the material in the collection. To assure 
a very high level of authoritativeness in the determinations, 
much material is submitted to outside systematists who are 
recognized experts in their fi elds for verifi cation. To this 
end, a cooperating network of over 130 systematists in both 
domestic and foreign academic institutions and museums 
has been assembled. The purposes of IRCSA are fourfold, 
as follows: (1) To survey the soybean-associated arthropods 
of all soybean producing areas of the world with major 
emphasis on the phytophagous species and their parasites 
and predators, (2) To monitor the major pest species for 
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possible changes in distribution, (3) To aid in predicting 
insect problems in areas initiating soybean production, 
and (4) To provide identifi cation services for soybean 
researches and producers.” Address: 1. Section of Economic 
Entomology, Illinois Natural History Survey; Offi ce of 
Agricultural Entomology, Illinois Agric. Exp. Station; 2. 
INTSOY, Offi ce of International Agriculture, Univ. of 
Illinois, Urbana, IL 61801.

852. Pellett, Peter L.; Young, V.R. eds. 1980. Nutritional 
evaluation of protein foods: Report of a working group 
sponsored by the International Union of Nutritional 
Sciences and the United Nations University World Hunger 
Programme. Food and Nutrition Bulletin, Supplement No. 4. 
154 p. WHTR-3/UNUP-129. [351* ref]
• Summary: Contents: Foreword, by Nevin S. Scrimshaw, 
Senior Adviser, World Hunger Programme, The United 
Nations University. Preface. Part I. Techniques for protein 
quality evaluation: background and discussion. Part II. 
Techniques for protein quality evaluation: methodology. 
Part III. Glossary of terms used in protein quality 
evaluation. Appendices. Address: 1. Dep. of Food Science 
and Nutrition, Chenoweth Lab., Univ. of Massachusetts, 
Amherst, Massachusetts; 2. Dep. of Nutrition and Food 
Science, Massachusetts Inst. of Technology, Cambridge, 
Massachusetts.

853. Roughley, R.J.; Bromfi eld, E.S.P.; Pulver, E.L.; Day, 
J.M. 1980. Competition between species of Rhizobium for 
nodulation of Glycine max. Soil Biology & Biochemistry 
12(5):467-70. [18 ref]
• Summary: The soybean variety Malayan is a 
promiscuously nodulating cultivar which formed nodules 
with 6 out of 9 strains of Rhizobium spp of diverse origin and 
all strains of R. japonicum tested. Address: 1-2. Dep. of Soil 
Microbiology, Rothamsted Experimental Station, Harpenden, 
AL5 234, England; 3, IITA, PMB 5320, Ibadan, Nigeria.

854. Shanmugasundaram, S.; Kuo, G.C.; Nalampang, A. 
1980. Adaptation and utilization of soybeans in different 
environments and agricultural systems. In: R.J. Summerfi eld 
and A.H. Bunting, eds. 1980. Advances in Legume Science. 
Royal Botanic Gardens, Kew, Richmond, Surrey, England. 
xvi + 668 p. See p. 265-77. [92 ref]
• Summary: Classifi cation of varieties developed in the USA 
are based on their growth habit and days to maturity, but this 
classifi cation is not applicable to the tropics. Address: 1-2. 
AVRDC, Shanhua, Tainan, Taiwan; 3. Dep. of Agriculture, 
Bangkok, Thailand.

855. Shanmugasundaram, S.; Sheng, Lee Maw. 1980. 
Infl uence of night temperature on the fl owering of the 
photoperiod sensitive and day-neutral soybeans. In: 1980. 
Proceedings of Legumes in the Tropics. Serdang, Selangor, 

Malaysia: Faculty of Agriculture, Universiti Pertanian 
Malaysia. xi + 488 p. See p. 53-55, 64-66. [21 ref]
• Summary: Extensive soybean trials in the tropics and sub-
tropics show an interest in adding it to cropping systems. If 
suitable varieties are available, soybeans can (theoretically) 
be cultivated year round in the tropics and sub-tropics.
 Most soybean cultivars are considered to be short day 
plants. Temperature is also known to affect the fl owering 
of soybeans. Accession G 215 was found to be a “day-
neutral cultivar.” Address: Asian Vegetable Research and 
Development Centre (AVRDC), Tainan, Taiwan. Republic of 
China.

856. Summerfi eld, R.J.; Wien, H.C. 1980. Effects of 
photoperiod and air temperature on growth and yield of 
economic legumes. In: R.J. Summerfi eld and A.H. Bunting, 
eds. 1980. Advances in Legume Science. Royal Botanic 
Gardens, Kew, Richmond, Surrey, England. xvi + 668 p. See 
p. 17-36. [94 ref]
• Summary: “Grain legume crops are affected more than 
most others by the vagaries of weather and climate. Seasonal 
variations in, and interactions between, photoperiod and air 
temperature, coupled with different diurnal thermal regimes 
which depend not only on latitude but also on altitude, are 
the major environmental factors that regulate the rate and 
duration of vegetative growth and the realisation of the 
consequent yield potential.” Address: 1. Univ. of Reading, 
England; 2. IITA, Ibadan, Nigeria.

857. Talekar, N.S. 1980. Search for beanfl y resistance in 
soybean, mungbean, and snapbean. In: 1980. Proceedings 
of Legumes in the Tropics. Serdang, Selangor, Malaysia: 
Faculty of Agriculture, Universiti Pertanian Malaysia. xi + 
488 p. See p. 293-99. [10 ref]
• Summary: “Introduction: Among several species of insects 
that infest various legume crops in subtropical to tropical 
Asia and Africa, tiny fl ies, commonly called `beanfl ies’ 
belonging to family Agromyzidae (Diptera), are probably the 
most destructive, limiting yields in these regions. Spencer 
(1973) lists 51 legume species, including soybean, Glycine 
max (L.) Merrill; mungbean, Vigna radiata (L.) Wilczeck; 
and snapbean, Phaseolus vulgaris L., as being host to one 
or more species of these insects. We have observed three 
species, Ophiomyia phaseoli (Tryon); O. centrosematis (de 
Meijere), and Melanagromyza sojae (Zehntner) attacking 
these beans throughout the year.” Address: Asian Vegetable 
Research & Development Center [AVRDC] Shanhua, Tainan 
741, Taiwan, ROC.

858. Wallerstein, Mitchel B. 1980. Food for war–Food for 
peace: United States food aid in a global context. Cambridge 
and London: MIT Press. 312 p. Reviewed in Agenda. Oct. 
1981, p. 23-24. *
• Summary: This is a history of the PL-480 program and a 
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survey of bilateral and multilateral food aid through 1976. 
“The availability of food for aid purposes stemmed from the 
U.S. farm legislation of the early 30’s. During World War 
II and immediately thereafter, the United States supplied 
massive amounts of food aid through Lend Lease, the United 
Nations Relief and Rehabilitation Administration, other 
specialized legislation, and the Marshall Plan. Pressure 
to ‘dispose’ of mounting surplus stocks resulting from 
high price supports and technological advances led to the 
enactment in 1954 of the Agricultural Trade Development 
and Assistance Act–PL 480. Its original intent was primarily 
to help U.S. farmers; benefi ts to recipients were of secondary 
importance...
 “It was not until the Kennedy-Johnson years that the 
orientation of the program shifted more toward using food 
to promote economic development in the Third World, 
albeit with an eye toward developing future cash markets... 
The concept of multilateral food aid began in 1943 with the 
establishment of the Food and Agriculture Organization (in 
fact, only indirectly concerned with food aid per se) and the 
U.N. Relief and Rehabilitation Administration (UNRRA).” 
The World Food Program (WFP) began in 1962.

859. Yang, C.Y. 1980. Developments in crop protection of 
Glycine. In: R.J. Summerfi eld and A.H. Bunting, eds. 1980. 
Advances in Legume Science. Royal Botanic Gardens, Kew, 
Richmond, Surrey, England. xvi + 668 p. See p. 323-35. [113 
ref]
• Summary: Soybean production in many countries, 
especially those in the tropics, has expanded markedly since 
1960. However 3 countries–the USA, mainland China, and 
Brazil–still produced more than 90% of the world’s 1977 
crop, which was worth an estimated $22,000 million. In the 
expansion of the soybean into tropical areas, the crop has 
encountered diseases and pests, many of them considered of 
minor importance in temperate regions. Address: AVRDC, 
Tainan, Taiwan.

860. Yap, T.C.; Tan, K.K. 1980. Performance of some 
segregating lines of soybean from AVRDC under Malaysian 
conditions. In: Proceedings of Legumes in the Tropics. 
Serdang, Selangor, Malaysia: Faculty of Agriculture, 
Universiti Pertanian Malaysia. xi + 488 p. See p. 127-32. 
Held 13-17 Nov. 1979 at Univ. Pertanian Malaysia, Serdang, 
Selangor, Malaysia. [5 ref]
• Summary: Contents: Introduction. Materials and methods. 
Results. Address: Dep. of Agronomy and Horticulture, Univ. 
of Agriculture Malaysia, Serdang, Selangore, Malaysia.

861. Yoshizawa, Takayuki; Lin, Ray-Kuan; Wu, Deng-Ling. 
1980. The infl uence of soil pH on the growth and yield of 
mungbean and soybean. In: 1980. Proceedings of Legumes 
in the Tropics. Serdang, Selangor, Malaysia: Faculty of 
Agriculture, Universiti Pertanian Malaysia. xi + 488 p. See p. 

389-95. [7 ref]
Address: Asian Vegetable Research and Development Centre 
(AVRDC), Tainan, Taiwan, Republic of China.

862. Centerpoint (AVRDC, Shanhua, Taiwan). 1980--. Serial/
periodical. Published quarterly by AVRDC, Taiwan. [Eng]
• Summary: Each of the early issues is 4 pages long (28 cm), 
printed on glossy paper.

863. INTSOY. 1980? Soybean Foods Research Centre 
(SFRC), Gannoruwa (Brochure). 3 p. Undated. Publisher not 
given.
• Summary: Contents: Introduction. Home level. Village 
level. Commercial level: Full fat soya fl our, coconut milk 
substitute, soya cereal extrusion cooked blends, soya milk 
(beverage), soya oil and meal, soya and cassava extrusion 
cooked blends, soya-maize extrusion cooked blends, Oriental 
soya foods (tofu and tempeh), soya sauce. Future plans.

864. Smith, Oak B. 1981. Re: History of Wenger’s work with 
extrusion cooking. Letter to Michael Zitt at Institut National 
de la Recherche Agronomique (INRA), Nantes, France, Jan. 
21. 6 p. Typed, without signature. [27 ref]
• Summary: “We believe that the innovation breakthrough 
which Wenger made was the development of the Short 
Time/High Temperature extrusion cooker equipped with 
continuous application of steam and/or water and/or syrups...
 “Wenger started the development of an extrusion 
pelleting process in about 1938, but that extrusion equipment 
was cold extrusion equipment and was utilized primarily in 
the production of feed concentrates for ruminants.”
 It occurred to Wenger in 1955 that they could develop 
an extrusion process which would be a cooking process. 
Smith persuaded the Wengers in 1955 to proceed with the 
development of an extrusion cooking process (in those 
days called an “extrusion pelleting process”). The fi rst 
machines were delivered in 1957, primarily to the pet food 
industry. “Up to that time dry pet foods had been made 
primarily either by baking biscuits, or from kibbled [coarse 
ground] grains, or by fl aking the meal portion of a meal 
type pet food.” The process resulted in the simultaneous 
gelatinization of starches, denaturation of proteins, 
pasteurization of the foods, and bonding of all ingredients 
uniformly into a bite size chunk or kibble. The fi rst published 
work on the new development was Smith’s article titled “The 
How of Expanded” (Petfood Industry, Oct. 1959).
 One of the obvious applications of the new technology 
was in the production of snacks. In about 1964 Wenger 
developed their smaller X-25 extruders, which have 
subsequently become the major large snack machines in the 
market. Capacities of puffed snacks are in the range of 700 to 
1,000 lb/hour.
 In 1958 Wenger started work to determine whether 
they could successfully control growth inhibitors (trypsin 
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inhibitor and hemagglutinin inhibitor) which are present 
in soy proteins. Purdue University in Indiana subsequently 
confi rmed that the inhibitors were inactivated. The fi rst 
results, with swine, were published in Feedstuffs (4 Nov. 
1961).
 Oak Smith then suggested to UNICEF, and later to 
USDA, that extrusion cooking could be used to make low-
cost cereal-soy blends for the protein defi cient areas of the 
world. In the early 1960s Wenger was issued a U.S. patent 
covering extrusion cooking of soybeans and cereal soy 
blends (#3,385,709). Soon the Northern Regional Research 
Lab. at Peoria, Illinois, and the medical faculty at the Univ. 
of Taiwan began to work with and test Wenger extrusion 
cookers.
 Wenger started to experiment with double extrusion in 
1966 and made the fi rst deliveries of an X-25 equipped with 
a secondary cooling and forming extruder in 1968. Double 
extrusion is used in the production of Uni-Tex meat analogs, 
breakfast cereal fl akes, and third generation snacks.
 In May 1975 Wenger applied for a U.S. patent on what 
is now called the Uni-Tex process. That patent (#3,970,761) 
was issued to Wenger on 20 July 1976. Address: Chairman, 
Wenger International, Inc., 2400 Pershing Rd., Kansas City, 
Missouri. Phone: (816) 221-5084.

865. Jansen, G.R.; O’Deen, L.; Tribelhorn, R.E.; Harper, 
J.M. 1981. The calorie densities of gruels made from 
extruded corn-soy blends. Food and Nutrition Bulletin 
(United Nations Univ.) 3(1):39-44. Jan. [17 ref]
• Summary: “Supplemental foods based on blends of corn, 
soybeans, and in most cases non-fat dry milk fortifi ed with 
vitamins and minerals have been distributed since September 
1966 through the Food for Peace Program (1,2). These foods 
are high in protein, vitamins, and minerals, and are able to 
improve the diet of the recipient child both quantitatively 
(calories) and qualitatively (nutrient density).
 “Because breast milk becomes inadequate as the sole 
source of food by four to six months and even earlier in 
some under-privileged populations,” supplementary foods 
for children and mothers are needed. Address: Depts. of 
Food Science & Nutrition, and Agricultural and Chemical 
Engineering, Colorado State Univ., Fort Collins, CO.

866. Soybean News (NSCIC). 1981. Public soybean breeders 
and geneticists [directory]. 32(2):4. Jan.
• Summary: “By states geographically NE to West Coast as 
reported to Dr. Leffel by state coordinators
 “New York: Dr. Richard Zobel, USDA, Cornell U. at 
Ithaca.
 “Pennsylvania: Dr. Elwood Hatley, Pa. State U. at 
University Park.
 “Mr. J.O. Yocum, Pa. State U. at Landisville.
 “New Jersey: Dr. J.R. Justin, Rutgers State U. at New 
Brunswick.

 “Delaware: Mr. E.L. Wisk, Del. Agr. Exp. Sta. at 
Georgetown.
 “Maryland: Dr. Perry Cregan, USDA at Beltsville.
 “Dr. T.E. Devine, USDA at Beltsville.
 “Dr. J.M. Joshi, U. of Md., Eastern Shore at Princess 
Ann.
 “Dr. W.J. Kenworthy, U. of Md. at College Park.
 “Dr. R. C. Leffel, USDA at Beltsville.
 “Virginia: Dr. G.R. Buss, VPI at Blacksburg.
 “Dr. P.S. Benepal, Va. State C. at Petersburg.
 “North Carolina: Dr. P.J. Buescher, NC State U. at 
Raleigh.
 “Dr. J.W. Burton, USDA, NC State U. at Raleigh.
 “Dr. W.D. Hanson, NC State U. at Raleigh.
 “South Carolina: Dr. H.L. Musen, Clemson U. at 
Blackville.
 “Dr. E.R. Shipe, Clemson U. at Clemson.
 “Georgia: Mr. S.H. Baker, Coastal Plain Exp. Sta. at 
Tifton.
 “Dr. H.R. Boerma, U. of Ga. at Athens.
 “Florida: Dr. Kuell Hinson, USDA, Fla. State U. at 
Gainesville.
 “Puerto Rico: Dr. L.H. Camacho, INTSOY, U. of P.R. at 
Mayaguez.
 “Alabama: Dr. V.T. Sapra, Ala. A&M U. at Normal.
 “Dr. D.L. Thurlow, Auburn U. at Auburn.
 “Mississippi: Mr. C.J. Edwards, Jr., USDA at Stoneville.
 “Dr. E.E. Hartwig, USDA at Stoneville. Dr. T.C. Kilen, 
USDA at Stoneville.
 “Louisiana: Dr. D.F. Gilman, La. State U. at Baton 
Rouge.
 “Texas: Dr. R.D. Brigham, Texas Agr. Exp. Sta. at 
Lubbock. and Tex. A&M U. at Beaumont.
 “Oklahoma: Dr. Lewis Edwards, Okla. State U. at 
Stillwater.
 “Arkansas: Dr. K.D. Beatty, U. of Ark. at Keiser.
 “Dr. C.E. Caviness, U. of Ark. at Fayetteville.
 “Dr. L.A. Duclos, Ark. State U. at Jonesboro.
 “Tennessee: Dr. F.L. Allen, U. of Tenn. at Knoxville.
 “Kentucky: Dr. J.H. Orf, U. of Ky. at Lexington.
 “Ohio: Dr. R.L. Cooper, USDA, Ohio State U. at 
Wooster.
 “Dr. S.K. St. Martin, Ohio State U. at Columbus.
 “Dr. A.K. Walker, Ohio State U. at Wooster.
 “Indiana: Dr. N.C. Nielsen, USDA, Purdue U. at W. 
Lafayette
 “Dr. J.R. Wilcox, USDA, Purdue U. at W. Lafayette.
 “Illinois: Dr. R.L. Bernard, USDA, U. of Ill. at Urbana.
 “Dr. H.H. Hadley, U. of Ill. at Urbana.
 “Dr. T. Hymowitz, U. of Ill. at Urbana.
 “Dr. R.L. Nelson, USDA, U. of Ill. at Urbana.
 “Dr. C.A. Newell, U. of Ill. at Urbana.
 “Dr. C.D. Nickell, U. of Ill. at Urbana.
 “Dr. Oval Myers, Jr., So. Ill. U. at Carbondale.
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 “Missouri: Dr. Sam Anand, U. of Mo. at Portageville.
 “Dr. V. D. Luedders, USDA, U. of Mo. at Columbia.
 “Kansas: Dr. W.T. Schapaugh, Kans. State U. at 
Manhattan.
 “Nebraska: Dr. J.E. Specht, U. of Nebr. at Lincoln.
 “Dr. J.H. Williams, U. of Nebr. at Lincoln.
 “Iowa: Dr. S.R. Cianzio, Ia. State U. at Ames.
 “Dr. W.R. Fehr, Ia. State U. at Ames.
 “Dr. D.E. Green, Ia. State U. at Ames.
 “Dr. R.G. Palmer, USDA, Ia. State U. at Ames.
 “Dr. K. Sadanaga, USDA, Ia. State U. at Ames.
 “Michigan: Dr. T.J. Johnston, Mich. State U. at E. 
Lansing.
 “Dr. D. A. Reicosky, Mich. State U. at E. Lansing.
 “Wisconsin: Dr. E.T. Gritton, U. of Wis. at Madison.
 “Minnesota: Dr. J.W. Lambert, U. of Minn. at St. Paul.
 “North Dakota: Dr. D.A. Whited, ND State U. at Fargo.
 “South Dakota: Dr. J.J. Bonnemann, SD State U. at 
Brookings.
 “Arizona: Dr. D.L. Johnson, U. of Ariz. at Tucson.
 “California: Dr. B.H. Beard, USDA, U. of Calif. at 
Davis.
 “Canada: Dr. W.D. Beversdorf, U. of Guelph at Guelph, 
Ont.
 “Dr. R.I. Buzzell, Agr. Canada Res. Sta. at Harrow, Ont.
 “Dr. H.H. Mindel, Agr. Canada Res. Sta. at Lethbridge, 
Alberta.
 “Dr. H.D. Voldeng, Agr. Canada Res. Sta. at Ottawa, 
Ont.”

867. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY 
research highlights: Weed control in the tropics. No. 24. p. 
1-2. Feb.
• Summary: “One of INTSOY’s primary goals is to promote 
soybean cultivation among small-scale farmers in the 
tropics... losses due to weeds are greatest under tropical 
conditions. Until recently, most weed control studies have 
been conducted in temperate zones for large-scale farmers.”

868. INTSOY Newsletter (Urbana, Illinois). 1981. Search for 
new INTSOY director. No. 24. p. 2. Feb.
• Summary: “Applications for the position of INTSOY 
Director will be accepted until April 15, 1981, or until a 
qualifi ed person is found.”
 Note: On 1 Jan. 1982 Harold Kauffman, PhD, replaced 
William N. Thompson as director of INTSOY. Then came 
Wilmot Wijeratne, and (by 2005) Karl Weingartner. Dr. 
Thompson was the architect of INTSOY and directed it 
during its heyday.

869. Shurtleff, William. 1981. Dr. Harry Miller: Taking 
soymilk around the world (Continued–Document part V). 
Soyfoods 1(4):28-36. Winter.
• Summary: (Continued): “In 1953, at the age of 74, he 

married for a third time (his wife was about 35) and shortly 
thereafter was asked to establish an Adventist Sanitarium 
in Taipei, Taiwan. With it, of course, he started a soy dairy 
at a school, which supplied the school, the Sanitarium, and 
the surrounding community with soymilk daily. In 1956, 
when it came time for Miller to leave Taiwan, Generalissimo 
Chiang Kai-shek personally gave him China’s highest 
award, the Blue Star of China, in appreciation for his 
tireless service to the people of China in saving the lives 
of thousands of infants with the use of soymilk and in 
establishing some twelve sanitarium-hospital clinics. At 
the time, the Generalissimo, who had been a former patient 
of Dr. Miller’s, recalled how he had become so fond of the 
sanitarium’s soymilk that he had once sent his private plane 
over 1,000 miles to Shanghai to replenish his supply.
 “In 1954 the World Health Organization became 
interested in Miller’s work with soymilk. His oldest son, 
H.W. (Bill) Miller supervised the construction of a joint FAO 
/ UNICEF soymilk plant in Yogyakarta, Java, Indonesia, 
which opened in 1957 and produced about two tons a day of 
a spray-dried soymilk called Saridele.
 “After fi lling in for other surgeons in Trinidad and Libya 
from 1956 to 1957, Miller went to Japan in 1957 to spend 
seven months as medical director and surgeon at the Tokyo 
Sanitarium-Hospital. He was now 79. Despite his busy 
medical routine, he found time to set up a small soymilk 
pilot plant in the hospital kitchen where they made soymilk, 
soy whipping cream, soy ice cream, and soy spread, which 
were served to the staff and patients. In cooperation with the 
Japanese Ministry of Health, he then developed the concept 
of helping existing small tofu producers to set up a soymilk 
operation right in their shops by adding on a boiler, pressure 
cooker, homogenizer, cooler, and bottler. The equipment 
could be installed for less than $2,000 and would enable 
each plant to produce 150 pounds of tofu and 200 gallons of 
soymilk a day using three trained workers. Miller personally 
helped at least one small rural tofu shop set up such a 
system; their soymilk was sold fresh and hot or cold and 
bottled for half the price of fresh dairy milk.
 “Starting in about 1955 Dr. Miller began to recommend 
that the Adventist-run Japan Saniku School serve soymilk 
instead of cow’s milk to the students; however the staff 
hesitated because of questions about its nutritional value 
and fl avor. In 1957 two Japanese Adventists, Mr. Hidekazu 
Watanabe and Mr. Hanzo Ueda (who ran a tofu shop at the 
time) started making Japan’s fi rst soymilk on a small scale in 
Hachioji, Tokyo, bottling it in 180-ml bottles, and selling it 
locally. Mr. Watanabe later described the great value to them 
of Dr. Miller’s ongoing technical, nutritional, and spiritual 
guidance.
 “After some time, directors of the Saniku School 
visited the small soymilk plant, liked the soymilk fl avor, and 
understood its nutritional value. In 1959 they bought similar 
equipment, set up a small plant in the school, and started to 
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produce soymilk, which was bottled in 180-ml bottles and 
served to the students at every meal. In 1969 the Saniku 
School set up an independent food production company 
called College Health Foods (which later became today’s 
Saniku Foods) and through it, with the help of Loma Linda 
Foods in America, began to produce Soyalac soymilk infant 
formula. That same year, the Luppy Soymilk Company 
started and went on to produce Japan’s fi rst widely popular 
commercial soymilk.
 “By 1980 Japan’s largest soymilk producers were Kibun 
Foods (33,000 pacs a day), Saniku Foods (23,000 pacs a 
day), Okazaki Marusan (23,000 pacs a day), and Mitsubishi 
Kasei (18,000 pacs a day), A typical pac is 200 ml (6.8 fl uid 
ounces).
 “Prior to 1960, a small soymilk plant similar to 
those established by Miller in Japan, was set up at the 
Adventist-run Mountain View College in Central Mindanao, 
Philippines. The college farm raised edible soybeans and the 
700 students were served fresh soymilk each morning for 
breakfast and fresh tofu for lunch.
 “In 1960 Dr. Miller again accepted the invitation of the 
Adventist church to start a new hospital, this time in Hong 
Kong. As always, it was accompanied by a little soymilk 
plant. By 1960 soy dairies had also been established in Hong 
Kong at the South China Union College and at an Adventist-
run college in Bandung, Indonesia.
 “Dr. Miller spent most of his time from 1960 to 1973 in 
East Asia. He practiced surgery until the age of 93. In 1961 
his biography China Doctor by Raymond S. Moore was 
published by Harper & Bros. In 1963 Dorothea Van Gundy 
Jones in The Soybean Cookbook wrote: ‘Certainly Dr. Miller 
has done more than any other person to introduce soybeans 
and soybean products, especially the milk, to the population 
of this country.’
 “In 1973 Dr. Miller formally retired from medical 
practice and returned to California, where he spent the last 
few years of his life doing the work he loved so much: 
soyfoods research. He lived about one mile from Loma 
Linda Foods in Riverside, and he walked to work each 
morning. He continued his experiments with tofu and 
soymilk, making improved acidophilus soymilk, tofu-based 
cheese, and cheese spreads. He made a good tofu-based 
Cheddar cheese but could not make it melt. His later years 
were not as productive as they might have been since, in 
old age, he had lost most of his sense of smell; when he 
would ask others how new products tasted, they would often 
tend to fl atter him instead of giving an honest and objective 
response. Yet this work was still of real potential value.
 “In 1972 the Southern Asia Division of the Adventist 
church asked Mr. Pinnick of Mt. Vernon to go to India to 
set up a soymilk plant at their Spicer Memorial College in 
Poona. In March 1973 Dr. Miller fl ew over from Hong Kong 
to help the operation get started. Pinnick writes: ‘He would 
work all day with us at the plant (at age 94) then spend 

nearly-every evening speaking to some group on healthful 
living. There seemed to be no limit to his endurance.’
 “Starting in 1975, while in Japan, I exchanged numerous 
letters with Dr. Miller. He typed each letter himself and was 
always full of questions about new developments in tofu 
and soymilk production in Japan. In 1976 he sponsored 
and hosted a program about tofu and soymilk that my wife 
and I did for several hundred members of the faculty and 
community of Loma Linda University, La Sierra campus. 
During the day of our visit he took us through his pilot plant 
and described his latest experiments making tofu-based 
fermented cheese spreads. He seemed extremely alert and 
well informed.
 “Dr. Miller died on New Year’s Day, 1977, at the age of 
97, just as he was getting ready to go to his beloved church.
 “Harry Miller was a shining example of what the 
Chinese call ‘The Great Man.’ He dedicated his life to the 
welfare of all beings, human and nonhuman. He chose a 
life of voluntary simplicity, fi nding his real joy in giving. 
Close associates estimate that, in professional fees alone, 
he turned over some $2.5 million to the hospitals, church, 
and nutritional work with which he was connected. Spiritual 
values were at the center of his life. Though world famous, 
he was the most humble of men; though very busy, he had 
time for each person who needed him. His vision was fi fty 
years ahead of his time. He left an indelible impression on 
the world. Would that he could he here with us now to see 
the blossoming of his work in America and around the globe.
 “The author wishes to give special thanks to Dr. 
Miller’s two sons, Willis and Clarence, and to Glen Blix, 
plant manager at the Loma Linda Mt. Vernon plant, for 
extensive information provided in interviews and letters. For 
a bibliography of Dr. Miller’s publications, send a SASE to 
Soyfoods magazine.” Address: Lafayette, California.

870. Soyfoods. 1981. Soyfoods showcase 1980 [Third 
Annual Soycrafters Association conference at the University 
of Illinois is a big success]. 1(4):6. Winter.
• Summary: The conference, titled Soyfoods Showcase 
under the direction of Richard Leviton, was convened at the 
University of Illinois at Urbana on 9-13 July 1980. Over 
270 people attended, including representatives for 10 other 
nations, in addition to 15 Third World students already 
on campus for the INTSOY summer training program. 
Representatives of a number of large American food 
companies also attended, including Kraft, Beatrice Foods, 
General Foods, and General Nutrition.
 “In addition to its rigorous intellectual format, Soyfoods 
Showcase featured 12 vegetarian-soyfoods meals prepared 
by Small Planet Catering of Chicago and Catering Plus of 
Champaign. Buffet meals included tofu lasagna, tofu spread 
in pita bread, tofu enchiladas, tofu ‘egg salad’ sandwiches, 
tempeh ‘sloppy joes,’ barbecued tofu in Chinese stir fry, 
miso paté, Indonesian gado-gado with tempeh, spinach tofu 
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quiche, and tofu cheesecake.” A photo shows Akiko Aoyagi 
teaching a cooking class.

871. Camacho, Luis H. 1981. Expanding the genetic 
potential of the soybean. J. of the American Oil Chemists’ 
Society 58(3):125-27. March. [11 ref]
• Summary: Contents: Abstract. Introduction. World 
Production and yields. Situation of soybeans in 
Latin America: Commercial production and cultivar 
development, genetic limitations. Storage and distribution of 
germplasm: Germplasm banks, distribution of germplasm. 
Recommendations.
 A photo shows L.H. Camacho. Address: INTSOY/Peru, 
Avda. Salaverry 674, Ofi cina 802, Jesus Maria, Lima 11, 
Peru.

872. Scrimshaw, N.S. 1981. World need for protein. J. of the 
American Oil Chemists’ Society 58(3):389-92. March. [19 
ref]
• Summary: A very important article with far-reaching 
implications. “Although differences in protein quality can be 
demonstrated by experimental animal and human studies in 
which protein intake is grossly defi cient, little difference is 
detectable in studies where protein intake is at requirement 
levels. Thus, soy and other legume and oilseed protein 
sources can replace animal protein to any degree in human 
diets.”
 A small portrait photo shows Nevin Scrimshaw. 
Address: Dep. of Nutrition and Food Science, MIT, 
Cambridge, Massachusetts 02139, and Senior Advisor, World 
Hunger Programme, United Nations Univ.

873. Shanmugasundaram, Subramaniam. 1981. Varietal 
differences and genetic behavior for the photoperiodic 
responses in soybeans. Bulletin of the Institute of Tropical 
Agriculture, Kyushu Univ. Japan 4:1-61. March. [61 ref]
• Summary: Based on his PhD thesis submitted to Kyushu 
Univ. Contents: Introduction. Varietal screening for less 
photoperiod sensitivity on fl owering: General environment 
of AVRDC, screening under the 16-hour photoperiod 
treatment in spring season sowing, screening under the 
16-hour photoperiod treatment in autumn season sowing. 
Photoperiodic response and temperature response on 
fl owering of less photo-sensitive varieties: The fl owering 
response of varieties to seasonal variation, relationship 
between earliness and photoperiodic response on fl owering 
of less photo-sensitive varieties, effects of temperature and 
photoperiod on the fl owering of some less photo-sensitive 
soybean varieties.
 Infl uence of photoperiod on several characteristics and 
yield in less photo-sensitive varieties: Changes of several 
characters and yield in several growing seasons, varietal 
differences for the photoperiodic response on several 
characters and yield. Breeding behavior of the photoperiodic 

response on fl owering and its relationship to the time of 
fl owering: Developing a screening technique to identify the 
photoperiodic response of each F2 plant, the genetic behavior 
of the photoperiodic response on fl owering, its relationship 
to the time of fl owering and its relevance in breeding tropic-
adapted soybeans, inheritance of time to fl owering under 
short day conditions. Summary and conclusions. Contains 
27 tables and 31 fi gures. Address: Assoc. Plant Breeder and 
Legume program leader, The Asian Vegetable Research and 
Development Center (AVRDC), Shanhua, Tainan, Taiwan.

874. Tape, Norm W. 1981. Status on development of Codex 
Alimentarius standards for vegetable proteins. J. of the 
American Oil Chemists’ Society 58(3):439-40. March.
• Summary: “Abstract: The Codex Alimentarius 
Commission was established in 1962 to implement the 
Joint FAO/WHO Food Standards Program. The purpose 
is to protect the health of consumers, ensure fair practices 
in food trade, promote coordination of food standards, and 
to draft, fi nalize, and publish standards. At the Twelfth 
Session of the Codex Alimentarius Commission in 1978, the 
establishment of a Codex Committee on Vegetable Proteins 
was accepted...”
 A portrait photo shows Norm Tape. Address: Agriculture 
Canada, Ottawa, ONT, Canada.

875. Thompson, W.N. 1981. Increasing the supply of 
soybeans. J. of the American Oil Chemists’ Society 
58(3):140-42. March. [4 ref]
• Summary: A photo shows W.N. Thompson. Address: 
INTSOY, Univ. of Illinois at Urbana-Champaign, 113 
Mumford Hall, Urbana, IL 61801.

876. Thompson, W.N. “Bill.” 1981. Re: Comments on 
manuscript about history of soyfoods research at the 
University of Illinois and INTSOY. Letter to William 
Shurtleff at Soyfoods Center, April 5. 1 p. Typed, with 
signature on letterhead.
• Summary: Both Professor Nelson and Bill Thompson 
read and commented on the manuscript. He recommends as 
stronger reference to Dr. Howell’s article, upon which the 
manuscript has drawn very heavily.
 Note: R.W. Howell and Richard Leviton also read and 
commented on this manuscript. Address: Director, INTSOY 
International Soybean Program, College of Agriculture, 
Univ. of Illinois, at Urbana-Champaign, 113 Mumford 
Hall, Urbana, Illinois 61801. Phone: 217-333-6422. Cable: 
INTSOY.

877. Herath, H.M.E. 1981. Re: Low-technology soyfoods in 
Sri Lanka. Letter to William Shurtleff at Soyfoods Center, 
April 29. 1 p. Typed, with signature on aerogramme.
• Summary: He thanks Shurtleff for his letter of 14 March 
1981 pertaining to books on low-technology soyfoods. Steps 
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are being taken to obtain copies through INTSOY. It is Dr. 
Herath’s intention to supply their Regional and Inservice 
Training centers and Project units with these books. Address: 
PhD., Extension Div., Dep. of Agriculture, Peradeniya, Sri 
Lanka.

878. Thompson, William N. 1981. History and current status 
of the Sri Lanka Soybean Development Program (Interview). 
Conducted by William Shurtleff of Soyfoods Center, May 
20. 2 p. typewritten transcript.
• Summary: This was a Sri Lankan project from the outset. It 
is not correct to say that Hittle or Herath were in charge. And 
it was not an INTSOY project, although INTSOY supported 
it. Hittle has an excellent perspective, since he was involved 
from the very beginning of planning the project right up 
until now, on the site. Address: Director, INTSOY, Univ. of 
Illinois at Urbana-Champaign, Urbana, Illinois.

879. McCowen, Thomas A. 1981. Re: Sending reports on the 
Sri Lanka Soybean Development Program. Letter to William 
Shurtleff at Soyfoods Center, May 29. 1 p. Typed, with 
signature on letterhead.
• Summary: Tom is sending Shurtleff fi ve reports on the Sri 
Lanka Program. They include the Hittle / Saxena Mission 
report which recommends establishment of the project, the 
fi rst two Interim Reports of Progress and summaries of man 
months of training and expert services.
 Carl Hittle is now preparing a comprehensive fi nal 
report for delivery to the Government of Sri Lanka and 
UNDP / FAO. Tom will send Shurtleff a copy also. Carl will 
be resuming work on the Urbana Campus in late summer.
 Copy to W.N. Thompson. Address: Asst. Director, 
INTSOY, College of Agriculture, Univ. of Illinois at Urbana-
Champaign, 113 Mumford Hall, Urbana, IL 61801. Phone: 
(217) 333-6422.

880. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY 
research highlights: Soybean utilization. No. 25. p. 1-2. May.
• Summary: “Soybeans are a very economical source of 
major nutrients. Even in areas of the world where yields are 
small, soybeans produce two to fi ve times more protein per 
hectare than do other common fi eld crops; soybeans contain 
about 40 percent protein and 20 percent oil.
 “As part of its program INTSOY continues to develop 
practical methods for utilizing soybeans in the human diet. 
This Newsletter contains a summary of research at the 
University of Illinois at Urbana-Champaign and INTSOY-
assisted programs in Sri Lanka and Peru.
 “University of Illinois. Scientists in the Department of 
Food Science have developed processing methods that can 
be used commercially and in the home for making many 
products from whole soybeans. Field-dried soybeans are 
carefully cleaned to remove foreign material and damaged or 
moldy beans. The beans are then soaked and blanched. The 

blandness of soybeans processed in this way results from the 
inactivation of enzymes, which prevents a bitter or painty 
fl avor.
 “Properly hydrated and blanched soybeans can be used 
to make a wide variety of products, including drum-dried 
fl akes, canned soybeans, dairy product analogs, and snack 
foods.
 Sri Lanka. INTSOY is assisting with the research and 
education activities of the Sri Lanka Soybean Development 
Project. This work is done in collaboration with the 
Government of Sri Lanka and several of its agricultural 
organizations. Support is provided by the United Nations 
Development Program (UNDP), the Food and Agriculture 
Organization of the United Nations (FAO), the United 
Nations Children Fund (UNICEF), and CARE.
 “CARE and UNICEF provided funds to equip the 
Soybean Foods Research Center, a pilot food-processing 
plant and training facility designed by Professor A.I. Nelson, 
INTSOY consultant from the University of Illinois. To help 
promote commercial production, the center produces many 
soy foods for sale to private fi rms. Sales of drum-dried soy 
beverage and full-fat soy fl our average 4,550 kg per month.
 “The plant also produces a fortifi ed infant weaning food 
from full-fat fl our, rice, and mung beans. Currently, the cost 
of imported weaning foods is US$5.50 per kg; estimated 
retail prices of the new product is US$1.50. Other products 
include pasteurized soy beverage and a high protein soy-corn 
mixture that can be substituted for dhal. Private industry and 
the government will produce these foods in the near future. 
Also being researched are tofu, tempeh, soy yogurt, and soy 
ice cream.
 “The development and dissemination of village-level 
technology is an important part of the soybean utilization 
program. In a facility adjacent to the pilot plant, extension 
workers and village leaders are taught to use soybeans in 
traditional dishes. Forty recipes containing 25 to 50 percent 
whole soybeans, soy fl our, or soy beverage have been 
developed. Only the type of equipment available in homes 
and villages is used. Outfi tted with 21 cooking units, the 
facility can accommodate 30 trainees at a time. During the 
past two years, 1,400 people have been trained in courses 
lasting one to two weeks. Project personnel work closely 
with the Farm Women’s Agricultural Extension Programs of 
the Sri Lanka Department of Agriculture.
 “The 2,000 hectares of soybeans grown annually in 
Sri Lanka could be expanded to 20,000 hectares as the 
demand increases. The future of soybean production in Sri 
Lanka depends on the acceptance of soy foods into the diet. 
Prospects for the future are bright.
 “Peru. For the past three years, the Instituto Nacional de 
Desarrollo Agro-Industrial (INDA) in Lima has sponsored 
a project that is concentrating on product identifi cation and 
development of soy foods. The project is part of a large 
collaborative program between the Peruvian Ministry of 
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Agriculture and Food and the United States Agency for 
International Development (USAID).
 “INTSOY is working with industry toward the 
commercial introduction of three soybean products: a 
beverage in both liquid and powdered form soy-fortifi ed 
bread, and soy-fortifi ed noodles. Technical advice and 
assistance are given to companies that have an interest in 
processing soy food products.
 “A process using simple equipment available locally was 
developed for preparing liquid and powdered soy beverage. 
Now being produced and marketed by local food companies, 
the beverage has wide distribution in Peru.
 “Efforts have been concentrated on preparing full-fat 
soy fl our from whole, dehulled soybeans. Produced by 
a local cereal processing company, soy fl our is used as a 
partial substitute for wheat fl our to enrich bread and pasta. 
Soy fortifi cation of popular food products increases both the 
quality and quantity of protein in the local diet.
 “Lectures and courses are given in rural and urban areas 
to demonstrate the preparation of soybeans in the home. 
Simple, basic recipes are used, and participants are taught 
how to prepare a soy beverage from whole soybeans and 
from full-fat fl our. In 1979 a Spanish-language cookbook 
was published with 80 recipes based on whole soybeans, 
soybean cake, and soy fl our. Several leafl ets containing 
recipes with soy ingredients have also been distributed. 
Hospital, ministry and other governmental personnel, as well 
as private groups, attend the courses and lectures.
 “The increase in commercial soybean processing is 
a positive sign that people are accepting soybeans and 
recognizing their importance in the diet. Simple processing 
methods and the use of soybeans in popular foods can 
signifi cantly improve the nutritional well-being of people in 
Peru and other nations.”

881. Wijeratne, Wilmot B. 1981. Re: Soyafoods in Sri Lanka 
and the Soyabean Foods Research Center. Letter to William 
Shurtleff at Soyfoods Center, June 2–in reply to inquiry. 2 p. 
Typed, with signature on letterhead.
• Summary: Q: I have been following your fi ne work at the 
Soyabean Foods Research Center in Sri Lanka for the past 
few years.
 Please give me a brief description of each of the 
following foods.
 “Murukku: A fried snack food. One part black gram 
(Phaseolus mungo) fl our is mixed with 3 parts rice fl our. Salt 
and spices are added, made into a soft dough, and extruded 
directly into hot oil in the form of a cobweb and fried until 
golden brown.
 “Rasa Kevili: This is a general term for sweet snack-
type foods made from fl our and does not refer to a particular 
food preparation.
 “Mellun: Served with rice. Edible green leaves are fi nely 
chopped. Grated coconut is ground with turmeric, black 

pepper, salt, and other condiments, and mixed with the green 
leaves. The mixture is cooked in its own moisture under low 
heat to a dry consistency. Many varieties of green leaves are 
used for Mellun and each has its own characteristic fl avor.
 “Pittu: A breakfast preparation made from wheat, rice or 
Red Millet (Elucine coracana) fl our. One part grated coconut 
is mixed with 3 parts fl our, and salt to taste. Small quantities 
of water are added with constant mixing by hand to granulate 
the mixture. It is then put into cylindrical molds and steamed. 
The fi nished product is in the form of short cylinders, and is 
eaten either with sweetened coconut milk or with hot (spicy) 
curry.
 Q: In August 1979 some 6,000,000 soya-enriched 
biscuits were produced each day in Sri Lanka for School 
children. Did the fl our used in these biscuits come from 
soybeans grown in Sri Lanka or was it imported? If 
imported, from which country? Why?
 Ans: Wheat soy blend (WSB) and skim milk powder 
imported from USA under PL-480 are used in these biscuits. 
The term “biscuit” refers to a fl at crispy product similar to 
“crackers” found in the USA. It is not the classical type of 
biscuit that is used with butter in the USA.
 For information on the Sarvodaya movement in Sri 
Lanka contact: A.T. Ariyaratne, President, Sarvodaya 
Headquarters, Moratuwa, Sri Lanka. Address: Dep. of Food 
Science, 110 S. Wing Hort. Field Lab., 1707 S. Orchard Rd., 
Univ. of Illinois at Urbana-Champaign, Urbana, IL 61801.

882. Dumont, R. 1981. L’expérimentation sur le soja au 
Bénin et au Togo jusqu’en 1976 [Soybean experiments 
in Benin and Togo up until 1976]. Agronomie Tropicale 
(France) 36(2):151-63. April/June. [Fre; eng]
• Summary: Three sets of trials are reported; the main 
soybean trials were conducted by IRAT in Benin and Togo 
from 1969 to 1976. Benin is located just to the east of Togo; 
they share a long border and similar ecosystems and climatic 
conditions. In Benin, the trials were conducted at Niaouli in 
the south and Ina in the north. In Togo, they were conducted 
at Davié in the south, Amoutchou in the middle, and 
Kitangbao in the north. A map shows these locations in the 
two countries with isohyets (lines connecting areas of equal 
rainfall) from 900 to 1,400 mm/year.
 The work began in 1969 with the introduction to 
Niaouli, Benin, of 45 soybean varieties (originally from 
Taiwan, the Central African Republic, Madagascar, and 
Senegal). In 1975 it expanded with the participation of IRAT 
at Benin and Togo in the INTSOY trials. Lines from ISRA 
(of Bambey, Senegal) were multiplied at Ina, Benin, in 1975. 
These lines gave very good yields, from 2,300 kg/ha to 1,607 
kg/ha, with 6 varieties yielding over 2,000 kg/ha. INTSOY 
trials in Togo began in May 1975, with IRAT-Togo working 
as a cooperator. The major growing season in each country 
is from late April to late June. The minor season is from late 
September to late December.
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 The crop appears to grow well in the northern part of 
both countries (at about 10º north latitude), where rainfall is 
adequate (between 1,200 and 1,300 mm/year). Yields above 
3,000 kg/ha were obtained regularly. Jupiter (3,183 kg/ha), 
Hardee (3,166), and Davis (3,142) gave the best average 
yields over 2 years. Address: Ingénieur IRAT–Détaché à 
l’Institut des Savanes, Bouake, Ivory Coast.

883. IRAT. 1981. L’enracinement du Soja au Sénégal [The 
development of roots by soybean plants in Senegal]. IRAT 
Info No. 13. Jan/June. [Fre]*

884. IRAT. 1981. Les besoins en eau du soja au sud du 
Sénégal [The water needs of soybean plants in the south of 
Senegal]. IRAT Info No. 13. Jan/June. [Fre]*

885. Krieger, Verena. 1981. Die schweizerische 
Sojaforschung [Soybean research in Switzerland]. 
Bruchmattstr. 24, CH-6003 Lucerne, Switzerland. 2 p. June. 
Unpublished manuscript. [Ger]
• Summary: Most Swiss people would be astonished to hear 
that there is a Swiss Soybean Growers Assoc. (Vereinigung 
schweizerischer Soja-Produzenten; VSSP), established in 
Nov. 1973 through the efforts of Dipl. agricultural engineer 
Edgar W. Schweizer. Following Schweizer’s untimely death 
[on 15 April 1979], most of the practical soybean cultural 
experiments ceased. But private industry such as Nestlé is 
now showing active interest. Address: Lucerne, Switzerland.

886. Kueneman, E.A.; Wien, H.C. 1981. Improving soybean 
stand establishment in the tropics by varietal selection for 
superior seed storability: cooperation of national programs. 
IITA Research Briefs 2(2):6 p. June. *
Address: PMB 5320, Oyo Rd., Ibadan, Nigeria.

887. Ndimande, B.N.; Wien, H.C.; Kueneman, E.A. 1981. 
Soybean seed deterioration in the tropics. I. The role of 
physiological factors and fungal pathogens. Field Crops 
Research (Amsterdam) 4(2):113-21. June. [20 ref]
• Summary: Seed deterioration is a major problem in 
the tropics, with several pathogens leading to the losses. 
Physiologic factors are also key contributors. Address: IITA, 
P.M.B. 5320, Ibadan, Nigeria.

888. Wien, H.C.; Kueneman, E.A. 1981. Soybean seed 
deterioration in the tropics. II. Varietal differences and 
techniques for screening. Field Crops Research (Amsterdam) 
4(2):123-32. June. [15 ref]
• Summary: “Prevailing high temperatures and high relative 
humidities in the lowland humid tropics make the production 
of soybean seed of good viability and the maintenance of its 
viability during storage, very diffi cult. Loss of seed viability 
and resultant poor stands are major constraints in Ghana, 
India, and Indonesia, and are receiving major research 

emphasis in the soybean breeding programs of India.”
 Fifty soybean lines originating in Southeast Asia or 
the USA were planted in 4 successive seasons after periods 
of seed storage ranging from 2-9 months under ambient 
conditions to identify soybean lines that maintained good 
germinability after prolonged storage. Some small-seeded 
lines of Southeast Asian origin maintained more than 50% 
germinability after 8 months of adverse ambient storage. 
Address: IITA, P.M.B. 5320, Ibadan, Nigeria.

889. Shurtleff, William. 1981. Low-cost extrusion cookers: 
revolutionary way to bring soy to the Third World. Soyfoods 
No. 5. p. 14-16. Summer.
• Summary: “The problem is familiar: how to use relatively 
simple technology to produce large quantities of low-cost 
nutritious foods that are readily acceptable to people in Third 
World countries; are quick and easy to use; and can play a 
signifi cant role in upgrading the diets of those in greatest 
need such as infants, pregnant and nursing mothers, school 
children, and the poor. An exciting new answer has emerged 
during the last decade which is a combination of two factors: 
the low-cost extrusion cooker (LEC) and locally grown 
soybeans. The pioneering work with extrusion cookers has 
been done by researchers at Colorado State University, 
while that with soybeans suited to tropical and semitropical 
climates has been done by the INTSOY program at the 
University of Illinois. A number of successful programs 
are now underway around the world preparing precooked 
blended, foods, usually from combinations of locally grown 
cereal grains (corn, wheat, rice, sorghum etc.) and a protein 
source such as soybeans. These blends contain typically 16 
to 20 percent protein with a quality approximately equal 
to that of milk (casein), and cost, on average, only $0.16 a 
pound total to produce and package in 1979 (less than ½ cent 
a pound of this is processing costs such as labor, utilities, and 
maintenance).
 “Extruded soybeans can be made into an array of 
nutritious foods, of which weaning foods (baby foods) are 
predicted to be the most important, but which also include 
high-protein snacks, soy fl our, textured soy protein, and the 
like. Extrusion cooking these foods in bulk in advance saves 
the homemaker time and fuel at home, allows the ingredients 
to be purchased at bulk discounts, and allows dehulling of 
grains and beans when necessary. The two main products 
produced on low-cost extrusion cookers are corn-soy 
blend (CSB) and full-fat soy fl our; both are used in feeding 
programs and sold on the commercial market. Soybeans play 
a key role in these foods for several reasons: (1) they are the 
least expensive form of protein in most developing countries; 
(2) they provide both protein and food energy (calories) from 
their 20 percent oil; and (3) adding soy to grains makes the 
grains easier to extrude.
 What is an extrusion cooker? Basically it is a machine 
constructed like a cannon with a hopper at the input end, a 
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screw in the barrel, and a die perforated with many small 
holes (something like that on a meat grinder) at the muzzle 
end of the barrel. The screw, turned by a large diesel or 
electric motor at roughly 500 to 1000 RPM, forces the foods 
to be cooked against and through the die; the friction and 
pressure of the process heats the foods to roughly 143º to 
163ºC (290º to 330ºF) which both cooks them and inactivates 
enzymes such as trypsin inhibitors. As the food bursts out 
of the die into the room, moisture fl ashes off and it dries 
automatically as it cools.
 “Let’s take a more detailed look at the types of foods 
produced on low-cost extrusion cookers:
 “Blended Foods: The most popular blended food is 
corn-soy blend (CSB), which typically consists of 70 percent 
corn, 30 percent whole (full-fat) soybeans, and a vitamin-
mineral premix. Blended foods are an excellent vehicle for 
introducing key vitamins and minerals into diets where they 
are generally defi cient. It is important not to reduce the soy 
component to below 30 percent, as much for the food energy 
component from the soy oil as for the protein. There is 
controversy over whether soybeans should be dehulled prior 
to using them in weaning foods; some feel that fi ber in the 
hull can irritate an infant’s delicate digestive system, reduce 
the bioavailability of important minerals such as calcium, 
iron, and zinc, and reduce the nutrient density by adding 
bulk; others have found that using whole soybeans seems to 
cause no such nutritional problems. Hulls, however, probably 
cause wear on the extrusion cooker and they tend to settle in 
beverages, so dehulling is usually recommended.
 “The protein quality of CSB is higher than that of milk 
(PER 2.91 v. 2.50 for milk). Valued for its high nutrition, its 
convenience, and its good fl avor, CSB is most widely used as 
a baby food, and marketed with the image of happy bouncing 
babies, health, and well-being. Corn soy blend is remarkably 
versatile; it can be fed to babies in a bottle or spoon-fed as 
a soft porridge, or served to adults as a healthful cornmeal 
mush-type breakfast cereal, a lightly sweetened pudding or 
dry snack, a refreshing drink, or the key ingredient in tortillas 
or atoles (corn meal-and-soy mush). Another blended 
food, often made in the U.S. and shipped to Third World 
countries as part of the Food For Peace program, is wheat-
soy blend (WSB). Protein-enriched pastas such as noodles 
and spaghetti can be made from 50 percent corn fl our and 25 
percent each soy fl our and wheat semolina.
 “Full-Fat Soy Flour (FFSF): Since most Third World 
countries do not have their own oil extraction plants that 
produce defatted soy meal or fl our and since the full-
fat or whole fl our contains much more food energy, it is 
generally considered a better food ingredient. Soy fl our 
must be precooked before it is consumed to inactivate 
trypsin inhibitors and to improve the fl avor. It can be 
added uncooked to baked goods before baking, or it can be 
precooked by either extrusion cooking, roasting, or drum 
drying. While FFSF can be extrusion cooked, oil coats the 

surfaces during cooking and makes it necessary to use an 
expensive pin mill to grind it to the fi neness required to pass 
through a 100-mesh screen. Soybeans roasted in sand or salt, 
since they are not sheared during cooking, can be ground 
to the required fi neness with a simpler and less expensive 
hammermill. A roaster also has a greater ‘throughput’ and 
inactivates a larger percentage of the trypsin inhibitors, but it 
uses more energy.
 “Textured and Shaped Foods: If a product such as 
soy fl our or a soy-grain blend is extrusion cooked with a 
moisture content of 30 percent or more at high temperature 
and pressure, as it leaves the extruder die and bursts out 
into the room, which is at relatively low pressure and 
temperature, it expands greatly and can be shaped by the die 
into forms such as curls, twists, puffs, and granules, which 
can be sold as snacks or meat analogs. An extruded snack 
food made in Thailand, for example, contains 80 percent rice 
fl our, 20 percent full-fat soy fl our, one percent salt, and small 
amounts of ground chilies and other seasonings. Ten percent 
sesame fl our can be substituted for part of the rice fl our. Only 
the larger LECs can produce textured and shaped products.
 “Low-cost extrusion cookers are now being used 
or installed in at least 10 Third World countries: Sri 
Lanka, Tanzania, Costa Rica, Bolivia, Guyana, Mexico, 
India, Indonesia, Korea, and Thailand. There are LEC 
demonstration projects in the fi rst three countries mentioned. 
Sri Lanka uses a Brady extrusion cooker to make a corn-soy 
blend weaning food called Thriposha which is distributed 
by CARE and will soon be sold commercially; 14 million 
pounds were produced in 1978. Tanzania uses a Brady 
extruder to make a corn-soy-milk weaning food called Lisha. 
It is produced by the National Milling Corporation and 
distributed through the Ministry of Health Maternal-Child 
Health Centers. The Nutrinal company in Bolivia makes a 
corn-soy blend sold as Maisoy fl our and fl akes (like Corn 
Flakes); most of their sales are to the government, but their 
commercial Maisoy fl akes sell for half the price of the 
imported Kelloggs brand” (Continued). Address: Soyfoods 
Center, Lafayette, California.

890. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY 
research highlights: Soil microbiology program. No. 26. p. 
1-2. Aug.
• Summary: “Soybean inoculants and their survival pose 
many problems in the tropics. For successful nodulation, 
adequate numbers of Rhizobium japonicum must survive in 
the soil. In the tropics and subtropics, however, stress factors 
such as high soil temperatures, low soil moisture, and acidic 
soils interfere with nodulation. Insuffi cient nodulation causes 
a defi ciency in plant nitrogen and thus a yield reduction. 
The INTSOY soil microbiology program is investigating 
problems related to fostering a dynamic association between 
R. japonicum and soybeans under tropical conditions.” Two 
new international trials, IISE (the International Inoculant 
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Shipping Evaluation) and ISRIE (the International Soybean 
Rhizobium Inoculant Experiment) were created as part of the 
INTSOY microbiology program.

891. Reports presented at the meeting on “Research on 
Soybeans for Cooler Regions of Europe” at Eschikon, near 
Zurich, Switzerland, 3-4 Aug. 1981. 1981. See p. 12-20 of 
some unknown larger report. Unpublished manuscript.
• Summary: “The FAO-Soybean-Network in Europe 
(Chairman Dr. M. Arnoux, Director of the Plant Breeding 
Station INRA at Montpellier) and EUCARPIA-Section for 
Oil-and Protein Crops (Chairman Dr. G. Robbelen, Plant 
Breeding Institute of the University of Gottingen) suggested 
and encouraged a meeting that would bring together all 
the information and experience on how to adapt and breed 
soybeans for the Northern Regions of Europe.”

892. Hittle, Carl N. 1981. Current status of the Sri Lanka 
Soybean Development Program (Interview). Conducted 
by William Shurtleff of Soyfoods Center, Sept. 17. 2 p. 
typewritten transcript.
• Summary: The program has gotten off to a good start. 
The production potential looks very good. The bottleneck 
and restraint is the processing and utilization. The Soy 
Foods Research Centre (SFRC) is a great facility and asset. 
Excellent equipment; maybe too sophisticated. It is strictly 
a pilot plant. The basic contract was with UNDP and FAO. 
FAO will stop its involvement on 31 Dec. 1981; this is 
unfortunate. Address: Prof. of International Agriculture, 1102 
S. Goodwin Ave., Univ. of Illinois, Urbana, IL 61801.

893. Nissly, C.R.; Bernard, R.L.; Hittle, C.N. 1981. Variation 
in photoperiod sensitivity for time of fl owering and maturity 
among soybean strains of maturity group III. Crop Science 
21(6):833-36. Sept/Oct. [9 ref]
• Summary: “When the experiment was terminated at 235 
days, 285 of the 439 strains were mature and 7 had matured 
within 170 days. Thirty-two strains were identifi ed as having 
low photoperiod sensitivity, and one of these, PI 317.334B 
(‘Kitami Shiro’), exhibited almost no photoperiod sensitivity 
at either location” [Urbana, Illinois; or Puerto Rico]. 
Address: 1. Research Asst., Dep. of Agronomy; 2. Research 
Geneticist, USDA SEA-AR and Univ. of Illinois, Urbana, IL 
61801; 3. Prof. Plant Breeding, Dep. of Agronomy, INTSOY, 
Univ. of Illinois, Urbana, IL 61801.

894. Shurtleff, William; Aoyagi, Akiko. 1981. History of 
major U.S. soya research centers. Soyfoods Center, P.O. 
Box 234, Lafayette, CA 94549. 24 p. Oct. 12. Unpublished 
typescript. Available online at www.soyinfocenter.com.
• Summary: A comprehensive history of the subject. 
Contents: Introduction. University of Illinois and INTSOY: 
Home Economics Department’s work (in the 1930’s, 1940-
1961, and 1974-1981), Food Science Department (1955-

1981), International Soybean Program (INTSOY) founded 
July 1973, large number of talented faculty made the Univ. 
of Illinois one of the world’s top soy research centers. Iowa 
State University. Cornell University: First work with soy 
1883, fi rst soyfoods work in 1927 (soymilk thesis by Y.T. 
Chiu), one of leading centers of U.S. soyfoods research 
during World War II (see chapter on Clive and Jeanette 
McCay), rebirth of interest in soyfoods in late 1950’s, 1960 
paper on tempeh, soymilk work 1963-1980, other soyfoods 
studied, arrival of Dr. Van Veen in 1962 (had studied tempeh 
since 1932, had lived in Indonesia, and had a lifelong interest 
in tempeh), renewed program of soybean development 
and production initiated in New York state in 1964. USDA 
Northern Regional Research Center (NRRC): Originated 
with 1929 USDA soybean lab in Ohio, 1936 soybean lab 
in Urbana, IL, transferred to Peoria, IL, 1942, expanded 
research on food uses of soybeans and soy oil, fermentation 
division headed by Langlykke, work on soy sauce, life 
of Dr. A.K. Smith, at NRRC from 1942-1964, arrival of 
Drs. Watanabe and Shibasaki, Smith one of fi rst American 
researchers to realize the potential of tofu, work with 
miso, 1960 arrival of respected Indonesian microbiologist 
Ko Swan Djien, work on tempeh, NRRC hosted 2 of 
fi rst major conferences on soy protein foods in 1961 and 
1966, sponsorship of overseas contract work, expansion of 
research in 1960’s, soy fl our extrusion, Rackis’ work with 
oligosaccharides (fl atulence-causing factor in soybeans), 
life of Dr. C.W. Hesseltine, 1962 arrival of Dr. H.L. Wang 
at fermentation lab, Mustakas’ studies on soymilk, NRRC’s 
interest in soyfoods steadily growing, legitimizes soyfoods 
to people in U.S. and around the world. INTSOY: Founding, 
5 basic objectives, main accomplishments with soybeans, 
main accomplishments with soyfoods. Address: Lafayette, 
California. Phone: 415-283-2991.

895. Pathiravitana, S. 1981. Re: Tofu shop in Sri Lanka. 
Soybean acreage fi gures. Impact of the loss of Intsoy. Letter 
to William Shurtleff at Soyfoods Center, Oct. 31–in reply to 
inquiry of Sept. 26. 1 p. Typed, with signature on letterhead.
• Summary: “1. The tofu shop you mention was set up in 
May 1980, A few months later it stopped work due to a lack 
of soyabeans. It has started functioning again and this time 
it looks as if it can go on. Shall write about it when it starts 
cutting its teeth.
 “This shop has been opened mostly at the insistence 
of Mrs. Kim, the wife of the UNDP rep here, who is really 
putting heart and soul into popularizing soya in Sri Lanka. 
Her home address is 17/1 Bagatelle Road, Colombo 3. You 
may also reach her at her husband’s offi ce: UNDP Offi ce, 
202-204 Bauddhaloka Mawatha, Colombo 7.
 “2. The soyabean acreage is not very spectacular. Last 
yala (1980) was a mere 50 acres in Anuradhapura! But this 
yala (1981) it rose to over 1,500. I shall send you the offi cial 
fi gures the moment I get them from the Dep. of Agriculture.
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 “It is still [too] early to say what the loss of Intsoy 
[INTSOY] means. As far as the agronomy goes, the expertise 
is now, I believe, available locally. But the lack of an Intsoy 
man on the spot may perhaps be felt more keenly in securing 
Intsoy help for any matter that may come up. Dr. Hittle was 
also a good trouble shooter.
 “I am sending you a copy of the Department of 
Agriculture publication Soya Bean, the Miracle Crop of the 
20th Century.” Address: CARE, P.O. Box 1024, Colombo 3, 
Sri Lanka. Phone: 20894/5.

896. DeMaeyer, E.M. 1981. Re: Establishing small plants for 
making soy milk in developing countries. Letter to Mr. F. de 
Selliers de Moranville, Chairman, International Investment 
& Development Corporation, Rind-Point de l’Etoile 3, 
Bte. 8, 1050 Brussels, Belgium, Nov. 16. 2 p. Typed, with 
signature on letterhead.
• Summary: “I refer to your letter of 5 November, 1981, 
and to the meeting which took place in my Offi ce on 13 
November, 1981. I found the documentation you sent me 
in advance of our meeting and your explanations during the 
meeting most interesting and I wish to congratulate you for 
the initiative you have taken.
 “The establishment of small plants for the production 
of soy milk at the local level will certainly provide the 
population of developing countries with a nutritious drink 
that would defi nitely benefi t them. Pre-school and school age 
children should be the main targets of such projects because 
their protein requirements are relatively larger than those of 
other individuals and they are therefore usually in need of 
protein supplementation. Energy intake in these groups may 
also be defi cient and for this reason the production of a full-
fat soy milk would defi nitely be better because of its higher 
energy concentration.
 “WHO, FAO and UNICEF, have been involved in 
the establishment of small plants (capacity; 1,0OO-2,000 
tons per year) for the production of protein-rich weaning 
foods in developing countries during the last 15 years. 
Some of these projects have more or less failed for various 
reasons, including poor management, lack of local technical 
skills, unsanitary environmental conditions, interruptions 
in the supply of raw materials, and many other reasons. 
On the other hand, some projects have survived and are 
slowly progressing, although they cannot be considered 
as unmitigated successes. This is to say that you should 
be prepared for some diffi culties and even some failures 
in some countries. Finally, I should like to add that the 
product you envisage is by no means a cheap one and that 
its marketing will therefore be reserved to the middle-class, 
unless the government decides to subsidize it or to buy part 
of the production for free distribution to the lower classes of 
the society or to school children.
 “Your project is therefore of great interest to WHO. We 
very much regret that we cannot participate in it or support 

it because of our present fi nancial constraints. We shall, 
nevertheless, be pleased to receive any information that you 
may wish to share with us concerning the progress made in 
its development.” Address: World Health Organization, 1211 
Geneva, Switzerland.

897. INTSOY Newsletter (Urbana, Illinois). 1981. INTSOY 
research highlights: Soybean rust. No. 27. p. 1-2. Nov.
• Summary: “Rust as a major constraint to soybean 
production in tropical and subtropical areas of the eastern 
hemisphere. The disease also threatens production in the 
western hemisphere. All commercial soybean cultivars 
are susceptible to soybean rust in the Americas and the 
Caribbean, where the growing conditions favor rust 
development. The disease has been reported on soybeans 
in Brazil, Colombia, Costa Rica, and Puerto Rico, and on 
various other legumes throughout tropical America. Rust 
infection, which causes premature defoliation, can reduce 
yields by 30 to 50 percent. Losses of 100 percent are 
sometimes reported.”
 Caused by the fungus Phakopsora pachyrhizi, soybean 
rust is diagnosed by the presence of rusty-colored spots or 
lesions on the leaves The host range of the pathogen includes 
at least 87 plant species in 35 genera of papilionaceous 
legumes. Because of this wide host range, the fungus 
has many synonyms. Phakopsora pachyrhizi is the name 
currently accepted, however. First used in 1914, it was the 
only description that included both the telial (sexual) and 
uredial (asexual) stages.
 INTSOY and the Asian Vegetable Research and 
Development Center (AVRDC) in Taiwan have sponsored a 
cooperative research program on soybean rust.” Results of 
this program are discussed.
 Two maps show: (1) Distribution of soybean rust in 
the Eastern Hemisphere. (2) Distribution of soybean rust in 
the Western Hemisphere, and the year when fi rst reported. 
The countries and years for soybean rust in the Western 
Hemisphere are (in chronological order): Puerto Rico 1913, 
Mexico 1917, USA–Georgia 1922?, Cuba 1926, Trinidad 
1926, St. Thomas 1926, Colombia 1933, Guatemala 1940, 
Brazil 1940 [as P. crotolariae], Venezuela 1943, Chile 1962, 
and Costa Rica 1976.
 Note 1. These same places (except for USA) and 
dates can be found in Bromfi eld’s major monograph titled 
“Soybean Rust” (1984, p. 7). It is important to note that in all 
these places, soybean rust was found on species of legumes, 
but not always on soybeans.
 Note 2. Letter (e-mail) from Morris Bonde, USDA / 
ARS [Agricultural Research Service] Foreign Disease–Weed 
Science Research Unit. 2005. April 6. The rust reported on 
soybeans in all these Western Hemisphere countries can be 
assumed to be Phakopsora meibomiae. Ken Bromfi eld found 
(prior to 1985) that the entry for “Georgia, USA, 1922?” was 
bacterial canker rather than soybean rust.
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898. INTSOY Newsletter (Urbana, Illinois). 1981. Kauffman 
appointed INTSOY director. No. 27. p. 2. Nov.
• Summary: “On December 21, 1981, Harold E. Kauffman 
will join the International Soybean Program as Director. 
A plant pathologist, he brings to INTSOY many years of 
international experience. Dr. Kauffman has worked for 
the International Rice Research Institute (IRRI) in the 
Philippines since 1967. From 1967 to 1971 he served as 
IRRI outreach scientist assigned to the All-India Coordinated 
Rice Research Project. Since 1972 he has coordinated the 
IRRI international rice testing program.
 “Dr. Kauffman’s primary philosophy is that ‘we can 
substantially increase food production and the well-being 
of mankind through international cooperation. We have just 
begun to tap the potential which exists in food production, 
especially in the tropics.’
 “INTSOY is fortunate to have gained the administrative 
and technical leadership of Dr. Kauffman. William N. 
Thompson, who has served as INTSOY director since 1973, 
will continue as Director of International Agriculture at the 
University of Illinois at Urbana-Champaign.”

899. INTSOY Newsletter (Urbana, Illinois). 1981. Two staff 
members transferred. No. 27. p. 2. Nov.
• Summary: “Carl N. Hittle has returned to INTSOY 
headquarters after extended service in Sri Lanka.” Dr. Hittle 
will coordinate the INTSOY system of variety trials.
 “Luis H. Camacho, soybean breeder on the USAID 
/ INTSOY Peru project since 1978, has transferred to the 
University of Puerto Rico, Mayaguez, Campus. Dr. Camacho 
will continue breeding soybean cultivars adapted to the 
tropics.”

900. INTSOY Newsletter (Urbana, Illinois). 1981. Programs 
in Peru and Sri Lanka. No. 27. p. 2. Nov.
• Summary: “INTSOY participation in soybean development 
projects in Peru and Sri Lanka has changed form in mid-
1981 with the expiration of USAID and FAO contracts in 
these countries. Collaboration will continuation through 
memoranda of understanding, and will include consultations 
and the exchange of materials and information.”

901. INTSOY. 1981. International Soybean Program. 
University of Illinois at Urbana-Champaign, 113 Mumford 
Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 15 p. 23 x 10 
cm.
• Summary: “INTSOY is a program of the University of 
Illinois at Urbana-Champaign and the University of Puerto 
Rico, Mayagüez Campus, cooperating with international 
and national organizations to expand the use of soybeans.” 
INTSOY was formally established in 1973. The address in 
Puerto Rico is: INTSOY, College of Agricultural Sciences, 
University of Puerto Rico, Mayagüez [Mayaguez], Puerto 

Rico 00708.
 Contents: Introduction. Research. Variety testing: 
SIEVE (Soybean Initial Evaluation Variety Experiment), 
SPOT (Soybean Preliminary Observation Trial), and ISVEX 
(International Soybean Variety Evaluation Experiment). 
Outreach and education: National programs, conferences 
and workshops, publications and newsletters, degree-level 
programs, short courses, visitors. Address: Urbana, Illinois.

902. Judy, W.H.; Jackobs, J.A.; Engelbrecht-Wiggans, E.A. 
1981. International soybean variety experiment: Sixth report 
of results, 1978. INTSOY Series No. 21. Nov. xi + 305 p. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: Africa: Algeria, Botswana, 
Cameroon, Egypt, Ethiopia, Gabon, Ghana, Malawi, 
Morocco, Rwanda, Senegal, Somalia, Sudan, Tanzania, 
Upper Volta, Zaire, Zambia, Zimbabwe.
 Asia: Bangladesh, Taiwan, India, Indonesia, Korea, 
Malaysia, Nepal, Pakistan, Sri Lanka, Thailand.
 Europe: Italy, Poland, Portugal.
 Mesoamerica: Costa Rica, Dominican Republic, 
Guatemala, Honduras.
 Middle East: Iran, Iraq, Saudi Arabia, Turkey.
 North America: United States.
 Oceania: Fiji, Tahiti.
 South America: Argentina, Bolivia, Brazil, Chile, 
Colombia, Ecuador, French Guiana, Paraguay, Peru, 
Venezuela.
 Results of the fi rst ISVEX trials in Morocco are 
reported. Soybeans were grown at three sites: (1) Berkane. 
Date planted: 22 May 1978. Cooperator: M.A. Yacoubi. Best 
yield: Harcor 3,724 kg/ha. (2) Gharb. Date planted: 13 May 
1978. Cooperator: M.A. Yacoubi. Best yield: Elf 3,046 kg/
ha. (3) Tadla. Date planted: 12 June 1978. Cooperator: Nadah 
Driss. Best yield: Crawford 3,370 kg/ha. Address: Univ. of 
Illinois, Urbana.

903. Selliers, Francois de. 1981. Proposal for the fi nancing 
of a systematic implementation of soya milk plants in the 
world. Brussels, Belgium: International Investment and 
Development Corp. 20 p. Nov. Unpublished manuscript.
• Summary: This study, which is also said to be authored 
by the “Committee for the Promotion of Soya Milk 
Manufacturing in Low Income Countries ‘Comsoy,’” 
consists of several parts. (1) Proposal–11 pages, dated 
Oct. 1981. (2) Soja bean milk: Presentation for the state 
of Kenya–2 pages, dated 14 Dec. 1981. (3) Members 
of the Committee: Eleven who have formally accepted 
membership, one who has accepted membership in principle, 
and six who are being invited–1 page, dated 4 Nov. 1981. 
(4) Memorandum to members of Comsoy: Meetings of Mr. 
Deselliers; trips to the United States, October 4 to 8 and Oct. 
17 to 29, 1981. Discusses persons met on the trip incl. at the 
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IFC (International Finance Corporation), the World Bank, 
A.I.D., U.S. Department of Agriculture, UNICEF, Bristol-
Myers Company, Archer Daniels Midland Co., Appropriate 
Technology–6 pages, dated 5 Nov. 1981. Address: Chairman, 
IIDC (International Investment & Development Corp.) 
Belgium, Belgium S.A., Rond-Point de l’Etoile 3, Boite 8, 
B-1050 Brussels, Belgium. Phone: (02) 640-68 00.

904. Kim, Gai W. 1981. Re: Introducing tofu to Sri Lanka. 
Letter to William Shurtleff at Soyfoods Center, Dec. 18–in 
reply to inquiry of Nov. 18. 1 p. Typed, with signature.
• Summary: “I sincerely hope that you and your wife will 
come to Sri Lanka in the near future to teach me how to 
make aburaage [deep-fried tofu pouches], which I simply fail 
to make although I tried all the instructions written in your 
The Book of Tofu.
 “As for my project, at present, Tofu, which I named 
Boncheese here because ‘bean’ in Sinhalese is Bonchi and 
the method of making tofu is just like making cheese. Soy 
Bread are daily sold at the Cornel’s, the only Super Market in 
Colombo. I managed to make Miso out of Tempeh within a 
week’s time and you have to taste it to appreciate its beauty. 
The biggest breakthrough is to supply about 50 pounds of 
soyamesh [soybeans ground in water; soybase or soy puree] 
every morning to the Colombo General Hospitals and the 
Welikada Prison to be used in lieu of coconut milk for the 
daily curry cooked in their kitchen. The plant I helped to set 
up is using about 1.5 to 2 tons of de-hulled [soya] beans a 
month at the moment.
 “I am enclosing a report from the Super Intendent 
[superintendent] of the Welikade Prison in Colombo for your 
perusal. If you are really interested in my project in can send 
you some correspondence and newspaper cutouts [clippings] 
upon request.
 “I just fi nished writing a letter to BMI regarding an 
order of BMI 100 for the expansion of the project.”
 A handwritten note says that Kim is contacting the Navy 
and Air Force canteens for her soy project.
 Attached are two letters which are cited separately: 
(1) From H.G. Dharmadasa, Superintendent of Welikada / 
Welikade Prison (Oct. 1981). (2) From Dr. W.S. Weerasooria, 
Secretary, Ministry of Plan Implementation (16. Oct. 1981). 
Address: c/o UNDP in Sri Lanka, P.O. Box 1505, Colombo, 
Sri Lanka.

905. Gutierrez, J.; Etienne, J. 1981. Quelques données sûr 
les acariens Tetranychidae attaquant les plantes cultivées 
au Senegal [Some data on the tetranychid mites attacking 
cultivated plants in Senegal]. Agronomie Tropicale (France) 
36(4):391-394. Oct/Dec. [12 ref. Fre]
• Summary: Signifi cant damage has been reported on rice 
crops, but the attacked plants also include groundnuts, 
cassava, maize, sorghum and soybeans (le soja). Address: 1. 
Entomologist, ORSTOM, New Caledonia; 2. Entomologist, 

IRAT, Senegal.

906. Shanmugasundaram, S.; Yen, Chun-Ruey. 1981. 
Soybeans for the tropics from AVRDC. Madras Agricultural 
Journal 68(11-12):40-47. Nov/Dec.
• Summary: Presented at the SABRAO 4th International 
Congress, Kuala Lumpur, Malaysia, May 4-8, 1981.
 Contents: Introduction. AVRDC’s goals in developing 
tropical soybeans. Germplasm collection. Screening for 
photoperiod and temperature response. Screening for 
resistance to diseases. Screening for resistance to insect 
pests. Yield potential of soybean in the tropics. Hybridization 
and selection. New programmes. Worldwide cooperation. 
Transferring improved technology. Concluding remarks.
 “Concluding Remarks: The true potential of soybeans 
in the tropics is yet to be exploited. The development 
of new, early-maturing, high-yielding, disease-resistant, 
widely-adapted soybean selections from AVRDC and the 
accomplishments of properly trained national program 
scientists should bring about a ‘protein revolution’ in the 
tropics. To achieve this, concerted efforts should be made by 
countries in the tropics to cooperate intensively with AVRDC 
and utilize to the full both the germplasm bank and the 
breeder’s stock to develop and release new cultivars which 
will revolutionize soybean production in the tropics.”
 Tables: (1) Soybean varieties identifi ed as moderately 
resistant to soybean rust, and their characteristics. (2) 
Soybean varieties immune to soybean mosaic virus. 
(3) Soybean varieties which are susceptible to soybean 
mosaic virus but without symptoms (W. Lim, personal 
communication). (4) Wild soybean, (G. Soja Sieb and Zucc.) 
accessions least affected by beanfl ies (Melanagromyza sojae 
and Ophiomyia centrocematis) at AVRDC. (5) Soybean 
varieties less affected by pod borer, Etiella zinkenella, at 
AVRDC. (6) Cultivars with high yield potential in the 
tropics. (7) AVRDC selections which have yield potentials of 
4 t/ha or more in about 100 days.
 AVRDC’s six main goals are: 1. Assemble, screen, 
maintain and distribute germplasm. 2. Develop early-
maturing, high-yielding selections with good seed quality. 
3. Incorporate photoperiod and temperature insensitivity for 
wide adaptability. 4. Identify resistance to major diseases 
and insect pests and develop genetically resistant selections. 
5. Select appropriate plant types for intercropping systems. 
6. Evolve suitable vegetable types for direct consumption. 
Address: AVRDC, Shanhua, Taiwan.

907. Bourgeon, G. 1981. Projet Soja-Maïs, région centrale. 
Identifi cation du site. Rapport mission IRAT 15-30 mars 
1981 [Soya-maize project. Central region. Identifi cation 
of the site. IRAT mission report 15-30 March 1981]. Paris: 
SODETEG, IRAT, SOTED IGN. [Fre]*

908. FAO. 1981. Soybean assessment in the People’s 
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Republic of China. Rome, Italy: Food and Agricultural 
Organization of the United Nations. *

909. IITA. 1981. High-yielding varieties technology–A 
multilocational crop improvement program for rice, maize, 
cowpeas and soybeans in tropical Africa. Revised ed. Ibadan, 
Nigeria: International Institute of Tropical Agriculture. 65 p. 
21 x 28 cm. Saddle stiched. *
• Summary: Developed to attract funding from the 
Commission of European Communities. Address: Ibadan, 
Nigeria.

910. IRAT, France. 1981. Rapport annuel 1980 [Annual 
report 1980]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Cultures Vivrieres). xxvii + 
256 p. [4 ref. Fre]
• Summary: The section titled “Soybeans” (Le Soja) (p. 93-
111), after the Introduction, reports the results of: Varietal 
improvement: Genetic resources, criteria for selection, 
selection, varietal evaluation. Conditions and methods 
of soybean seed storage. Inoculation: Dosage of liquid 
inoculum, types and storage of inoculum, graph of number 
of nodules vs. dosage, production of inoculum, survival of 
Rhizobium bacteria, interaction of inoculation x variety. 
Mineral nutrition and fertilizers: Organic matter, phosphates. 
Cultivation techniques: Density of planting, date of planting. 
Control of pests, diseases, and weeds. Production systems. 
Publications. Soybeans were grown and research conducted 
in the following countries and areas: Senegal, Cameroon, 
Benin, French Guiana (Guyane), Ivory Coast, Upper Volta, 
Togo, Madagascar, and [French] Polynesia (Papara station, 
in Tahiti). Varieties mentioned include: Amsoy, Coker 240, 
Forrest, Hardee, IAC 2 (Brazil), ISRA 26/72, ISRA 44A/73, 
Jupiter, and Williams.
 The introduction discusses world soybean production, 
which in 1980 was 10% less than in 1979 but 80% more than 
in 1970. Only four countries produce more than 1 million 
metric tons of soybeans a year: USA 48.31 million. Brazil 
15.128 million. China 13.735 million. Argentina 3.240 
million. It is interesting to note that in 1970 Brazil produced 
only 1.5 million tonnes and Argentina only 40,000 tonnes. 
The average soybean yield worldwide is 1.5 tonnes/ha. It is 
about 1.8 tonnes in the USA, Brazil and Argentina.
 In 1979 world exports of whole soybeans was 25 million 
tonnes, with the USA exporting 21 million, Argentina 2.8 
million, and Brazil 0.6 million. Soybean production in 
Africa is 240,000 tonnes, of which 75,000 tonnes comes 
from Nigeria. Nevertheless, projects for the development of 
soybean production are underway in several other African 
countries: Madagascar, Cameroon, Togo, and Upper Volta 
(where this “new product” is used in making a traditional 
food product). Address: 110, rue de université, 75007 Paris 
550.32.10, France.

911. IRAT, France. 1981. Rapport annuel 1981 [Annual 
report 1981]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Culturies Vivrieres). xxxii + 
242 [+18] pp. [Fre; eng]*
Address: Paris, France.

912. Marquette, J. 1981. Contribution a l’etude du 
developpement de la culture du soja dans le Moyen-Ouest 
de Madagascar [Contribution to the development of soybean 
cultivation in the mid-west of Madagascar]. Paris: IRAT. 
[Fre]*
Address: Ingénieur de Travaux Agricoles (IRAM-IRAT).

913. Sajjapongse, A.; Roan, Y.C. 1981. Some aspects of 
soybean management at AVRDC (Abstract). Agronomy 
Abstracts 73:46.
• Summary: “Field experiments were conducted to 
determine optimum spacing and number of plants/hill for 
soybean grown at a population density of 400,00 plants/
ha. Yield-response to spacing and plant density/hill was 
seasonal, with differences attributed to seed size and number 
of pods/plant. Planting more than four soybean plants/hill 
resulted in lodging. Weed management studies in the fi eld 
determined that weed interference caused soybean yield 
losses of up to 63% as a result of smaller seed size, fewer 
seeds/pod and fewer pods/plant. Yields from plots kept 
weed-free between 45 and 60 days after planting were as 
high as yields from plots kept weed-free throughout the 
growing season. In herbicide screening trial, oxyfl uorfen 
and metribuzin seriously injured soybean at early growth 
stages, signifi cantly reducing yields. Although alachlor and 
chloramben were not phytotoxic, they did not effectively 
control broadleaf weeds. Oxyfl uorfen effectively controlled 
broadleaf weeds, while alachlor satisfactorily suppressed 
grasses.” Address: AVRDC, Shanhua, Tainan 741, Taiwan, 
R.O.C.

914. Singh, Surjan. 1981. Soybean processing and 
utilization. INTSOY Sri Lanka Soybean Development 
Programme. *
• Summary: He was in Sri Lanka from 18 February to 30 
June 1981.

915. von Oppen, Matthias. 1981. Prospects for grain legume 
production in Asia. Economics Programme Report (ICRISAT, 
Hyderabad) No. 19. *

916. Ageeb, O.A.A.; Khalifa, F.M. 1981. Irrigated soybean 
production in the Sudan. INTSOY Series No. 20. p. 173-
78. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [2 ref]
• Summary: Contents: Introduction. Production technology: 
Varietal testing, seeding time, plant spacing, row spacing, 
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seeding rate, fertilization and inoculation, irrigation, plant 
protection. Organization: Research facilities.
 Sudan has great potential for growing soybeans. The 
country is a “large exporter of vegetable oil and oil seeds. 
Soybeans are looked on by planters as a crop for the future 
when diversifying crop production for export.” Soybean 
varieties were tested at the Gezira Research Station, Wad 
Medani, between 1973 and 1977. Yields of over 2,700 kg/ha 
were obtained from the Hardee LS variety in 1978. Address: 
1. Senior Agronomist, Gezira Research Station, Wad Medani, 
Sudan; 2. Kenana Research Station, Abu Naama, Sudan.

917. Asian Vegetable Research and Development Center. 
1981. Progress Report 1980. Shanhua, Taiwan. Soybeans: p. 
51-67, 69, 72-73, 75-76. *
Address: Shanhua, Taiwan.

918. Austin, James E. 1981. Nutrition programs in the Third 
World. Cambridge, Massachusetts: Oelgeschlager, Gunn & 
Hain. 456 p. 22 cm. [10+ ref]
• Summary: Chapter 1, titled “Malnutrition in the Third 
World: An overview,” notes: “Malnutrition in the Third 
World is depressingly pervasive. Half of the people in the 
developing world are malnourished–over 1 billion [1,000 
million] individuals do not consume enough food to meet 
their daily caloric requirements. Of these, 895 million have 
daily caloric defi cits in excess of 250 calories. Caloric 
shortages are frequently accompanied by protein defi cits; 
vitamin and mineral defi ciencies are even more widespread.
 “Most of the world’s malnourished people live in Asian 
countries... The prevalence of malnutrition is also greatest in 
Asia, followed by Africa, both with over 60 percent of the 
population suffering from defi cits over 250 calories per day.”
 Current PL 480 legislation stipulates that 75% of all 
Title I aid goes to countries with a per capita GNP of below 
$250 per year. Title II funds generally go to the needier 
nations, but there is no obligation that they do so.
 In 1976 the Food and Agriculture Organization (FAO) 
of the United Nations estimated that 450 million people 
suffered from malnutrition. The World Bank estimate 
was 900 million (malnutrition being defi ned as when an 
individual was unable to meet minimum daily nutritional 
requirements).
 The World Food Council (WFC) was born in the 
aftermath of the world food crisis of 1972-1974. The United 
Nations convened a World Food Conference in Nov. 1974 
and the conference adopted the universal Declaration on the 
Eradication of Hunger and Malnutrition. WFC was supposed 
to manage the global food system.
 In the “protein crisis” era of the 1960s the malnutrition 
problem was largely equated with protein defi ciency and 
“closing the protein gap” became the guiding beacon in the 
search for a solution. Amino acid fortifi cation was tried, but 
not very successfully.

 CONASUPO, the Mexican government’s food 
marketing organization, is a huge, diverse, autonomous 
government agency. Its activities include commodity 
procurement, storage, processing, distribution, and retailing–
with prices consistently below private-sector prices. Despite 
immense rural poverty, Mexico has a highly productive, 
modern agricultural sector, with the highest sustained growth 
rate of agricultural production in Latin America–4% a year 
since 1930. Livestock production is the most important 
segment of Mexican agriculture. Beef cattle are produced in 
the northern semiarid rangeland, primarily for export to the 
USA. PIDER is Mexico’s huge rural development program. 
Mexico’s main nutritional defi ciency is protein. Protein-
calorie malnutrition is worst in the south and southeast; it is 
not much of a problem in northern Mexico. The traditional 
Mexican diet of corn, beans and chili has one of the 
world’s lowest protein levels. A little soy fl our is used in 
NURIMPI, a high protein-calorie wafer. In 1976 the factory 
made 1 million wafers a day and distributed them free to 
institutions or mothers’ groups. Address: Harvard School of 
Public Health, and Harvard Business School, Cambridge, 
Massachusetts.

919. Ayanaba, A. 1981. Rhizobium and its utilization in 
African soils. In: S.O. Emejuaiwe, O. Ogumbi, and S.O. 
Sanni, eds. 1981. Global Impacts of Applied Microbiology, 
GIAM VI. London, New York, etc.: Academic Press. xlii + 
652 p. See p. 85-95. [8 ref]
• Summary: “Abstract: The use of Rhizobium japonicum in 
African soils is treated because available evidence shows 
soybeans to be most responsive to seed inoculation. Some 
soybean cultivars respond positively to inoculation in 
terms of increased nitrogen fi xation and grain yield. Some 
cultivars are non-responsive because they are modulated 
by indigenous rhizobia, which also effectively nodulate 
cowpea.”
 Page 94: “There are countries which have undertaken to 
produce thousands of hectares of soybean, without the back-
up of a local inoculant facility. Zambia, Malawi, Zimbabwe 
and Egypt are ahead of the rest of Africa in that they have 
inoculant production facilities to meet local demands. West 
Africa is far behind East Africa in this regard.”
 “I take this opportunity to appeal for a meeting of 
African Soil Microbiologists and legume specialists 
concerned with the use of inoculants to come together to 
formulate and implement a well-coordinated programme. 
They should take stock of legumes requiring inoculation. 
They could arrange the regional production and control of 
inoculants. Africa’s declining food production is due in no 
small way to the failure of its workers to coordinate and 
implement programmes.” Address: International Inst. of 
Tropical Agriculture, P.M.B. 5320, Ibadan, Nigeria.

920. Aziz, Ali Abdel; Nassib, A.M.; El-Sherbeeny, M.H. 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   357

© Copyright Soyinfo Center 2021

1981. Irrigated soybean production in Egypt. INTSOY Series 
No. 20. p. 159-67. W.H. Judy and J.A. Jackobs, eds. Irrigated 
Soybean Production in Arid and Semi-Arid Regions (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [18 ref]
• Summary: “In Egypt, experimental plantings of soybeans 
were started 30 years ago; however, research activities have 
been intensifi ed over the past 15 years, especially in the 
improvement of varieties and agronomic techniques. The 
crop has been produced commercially in Egypt since 1974, 
when 1,713 hectares of soybeans were grown, and the area 
under soybean production has increased 20 times in fi ve 
years. During the same period, the average yield increased 
from 0.775 ton per hectare to 2.296 tons per hectare. In 1978, 
about 51 percent of the total soybean acreage was grown 
in the Delta, 38 percent in Middle Egypt, and 11 percent in 
Upper Egypt...
 “All the soybean meal produced in Egypt is used for 
poultry feed and the country’s requirements were almost met 
in 1978.” Address: Field Crop Research Inst., Agricultural 
Research Center, Giza, Cairo, Egpyt.

921. Bastidas Ramos, Gilberto. 1981. Irrigated soybean 
production in Colombia. INTSOY Series No. 20. p. 155-
58. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Only 2 percent of Colombia’s soybean 
production is processed for human consumption.
 “Soybeans are a relatively new crop in Colombia. In 
1960, there were 10,000 hectares of soybeans, yielding 1.5 
metric tons per hectare. In recent years, the growing area 
has increased to 70,000 hectares with yields from 1.8 to 
2.1 metric tons per hectare. These yields give Colombia the 
highest yield per unit area of the countries with high yields 
of soybeans.” Address: Inst. Colombiano Agropecuario 
(ICA), Palmira, Colombia.

922. Beech, Donald F.; Lawn, R.J.; Byth, D.E. 1981. 
Soybean research under irrigation in Northern Australia. 
INTSOY Series No. 20. p. 123-28. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [4 ref]
• Summary: This report is about research conducted at the 
Kimberley Research Station on the Ord River Scheme, 
located in the northeastern part of Western Australia (15º39’ 
south latitude). In this monsoonal zone, irrigation is essential 
for high, dependable crop yields. Seed yields of up to 2,500 
kg/ha have been obtained commercially using the variety 
Ross and line 49-38. Research suggests that seed yields in 
excess of 4,000 kg/ha are obtainable.
 Most soybean production in Australia is restricted to the 
subtropical areas (25º to 33º south latitude) on the east side 
of the country. Address: CSIRO Div. of Tropical Crops and 

Pastures, Australia; Univ. of Queensland, Australia.

923. Bernard, R.L.; Nelson, R.L. 1981. USDA Germplasm 
Collection Inventory–1900 to 1977. Urbana, Illinois: 
University of Illinois. 37 p. Typed Ms.
• Summary: “Information on the origins of introduced 
United States and Canadian named varieties and all strains 
identifi ed by FC numbers and PI numbers introduced through 
1977 (PI 420.388).
 “This is a working paper. Please report any errors to 
R.L. Bernard, Turner Hall, Univ. of Illinois, Urbana, Illinois 
61801. A fi nal document will be issued later in 1981.
 “Soybean Germplasm Manual 1.”
 Gives contact information for the Northern Collection 
(Maturity Groups 000 to IV, Richard Bernard and Randall 
Nelson) at the Univ. of Illinois, and the Southern Collection 
(Maturity Groups V to X, Edgar Hartwig and Calton 
Edwards) at Stoneville, Mississippi.
 This detailed work consists of a 3-page introduction 
followed by many tables.
 This “collection of soybean cultivars, herein referred 
to as strains, from throughout the world” is maintained by 
the USDA “in cooperation with the Illinois and Mississippi 
Experiment Stations. The collection is in two sections, the 
northern or early-maturing strains... at Urbana, Illinois, 
and the southern or late-maturing ones... at Stoneville, 
Mississippi. The collection was established in 1949 with 
the objective being to obtain and maintain all signifi cantly 
different soybean strains from throughout the world with 
emphasis on land races of eastern Asia, where soybeans 
originated. It was initially assembled by L.F. Williams at 
Urbana and E.E. Hartwig at Stoneville under the supervision 
of M.G. Weiss, leader of USDA Soybean Investigation, 
and J.L. Cartter, director of the U.S. Regional Soybean 
Laboratory [at Urbana, Illinois].
 “The strains of the collection may be divided into three 
parts corresponding to their designations: 1. United States 
and Canadian named varieties (cultivars)...
 “2. FC strains consisting of foreign introduction and 
domestic strains identifi ed by a series of numbers assigned 
by the former Forage and Crops section of the USDA. This 
series was used until about 1956.
 “3. PI strains, consisting of foreign introductions 
identifi ed by the system described in the following section.
 “In addition to the soybean germplasm collection 
outlined above, collections of genetic types and isolines, wild 
soybeans (Glycine soja), and perennial Glycine species are 
maintained, and lists of this material are available from the 
curator at Urbana.”
 “In 1949 when this collection was established they were 
able to gather from the USDA and various state experiment 
stations 1,521 strains, which is 19% of the original 7,873 
introductions made through 1944.”
 “The last page of Table 1 [p. viii] shows the results 
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of the two large Asian collecting expeditions, the fi rst by 
USDA plant explorer P.H. Dorsett [and his son, Jim] in 1924 
to 1927, and the second by Dorsett and USDA soybean 
specialist W.J. Morse in 1929-1931. The soybeans obtained 
by them (5,417 varieties) represent 69% of the total received 
from 1900 to 1944 and make up 82% of the pre-1945 strains 
in the present collection.”
 “The major additions in recent years have been the 
861 from Japan in 1977 and the 1,823 from South Korea in 
1976.”
 “Maturity Group 00 was split into 000 and 0 in 1981 
with the earliest ones in 000.”
 “The varieties introduced up until about 1908 (36) 
are mostly hay-type varieties. Those from 1910 to 1927 
(61) are mostly grain-type and include virtually all of the 
introductions ancestral to the present U.S. commercial 
varieties. Those of 1929 and 1932 (41) were from the 
Dorsett and Morse expedition and are mostly vegetable types 
released for human food and home-garden use.”
 Tables: (1) PI numbers assigned by year, and number of 
strains in the USDA Soybean Germplasm Collection. The 
last page of Table 1 shows that from 1924 to 1927 Dorsett 
sent back 966 soybean PI numbers of which 260 (26.9%) are 
still in the collection. From 1929 to 1932 Dorsett and Morse 
sent back 4,451 soybean PI numbers of which 986 (22.2%) 
are still in the collection.
 (2) A statistical history of soybean introduction.
 (3A) Soybeans introduced from 1900 to 1944 by country 
and within country by year.
 (3B) Soybeans introduced from 1945 to 1977 by country 
and within country by year.
 (4) Number of strains in the Collection by country.
 (5) Number of strains in the Collection by maturity 
group.
 Origins of introduced soybeans which became U.S. and 
Canadian named varieties.
 Origins of soybean strains identifi ed by FC numbers.
 Origins of soybean strains identifi ed by PI numbers.
 Note: This unpublished typescript was updated and 
published in two volumes in 1987 as INTSOY Series No. 30 
and in 1989 as INTSOY Series No. 31. Both are extremely 
useful and interesting. Address: Urbana, Illinois.

924. Dawood, M.M. 1981. Opening address [Expanding 
soybean production in Egypt]. INTSOY Series No. 20. p. 
1-2. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The response of our farmers to the call to 
grow more soybeans in the last few years and their success 
in recording high levels of production per unit have been 
remarkable, and their accomplishments are unprecedented 
anywhere. The land in soybean production has jumped from 
about 1,700 hectares at an average of 0.8 ton per hectare in 

1974 to around 34,500 hectares at an average of 2.3 tons per 
hectare in 1978. With a production total of 79,000 tons of 
soybean seed in 1978, Egypt has become self-suffi cient in 
terms of the protein meal required for our poultry industry.” 
Address: Minister of Agriculture, Egypt.

925. Food and Agricultural Organization of the United 
Nations. 1981. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 35:126.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. F = 
FAO estimate. Ivory Coast: Harvested 2,000F ha in 1979, 
4,000 ha in 1980, and 15,000F ha in 1981.
 Madagascar: Achieved yields of 1,222 kg/ha in 1979, 
1,167 kg/ha in 1980, and 1,154 in 1981.
 The 1982 issue of this Yearbook states that Lao was 
renamed Laos.

926. Gamage, H. 1981. Irrigated soybean production in Sri 
Lanka. INTSOY Series No. 20. p. 170-72. W.H. Judy and 
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Contents: Introduction. Production technology: 
Area under soybean production, varieties and fertilizer 
used, irrigation, plant protection, seed production, yields 
with irrigated soybeans, cost of production, constraints. 
Organization: Structure, research facilities.
 “Frequently irrigated soybeans yield almost twice as 
much as rain-fed crops. Under research conditions a rain-
fed crop yields 2,500 to 2,700 kilograms per hectare while 
an irrigated crop produces 4,000 to 4,200 kilograms per 
hectare... Whether irrigated or rain-fed, soybeans yield more 
than all other legume crops.” Address: Dep. of Agriculture, 
Maha Illuppallama, Sri Lanka.

927. Goehl, Bo. 1981. Tropical feeds: Feed information 
summaries and nutritional values. FAO Animal Production 
and Health Series. No. 12. xviii + 529 p. See p. 366-68. 
(Rome). [1 ref]
• Summary: The section about the soybean begins on p. 366:
 “G16 Glycine max (L.) Merr. (G. soja Sieb & Zucc.)
 “Soybean, soya bean, soja bean or Manchurian Bean.
 “Useful reference: 108
 “One of the world’s most important oilseed crops and 
a staple food of the Orient. Indigenous to the Far East, it is 
now cultivated elsewhere, particularly in the United States.”
 Contents: Introduction, description of the plant, and 
its meal. Trypsin inhibitor. Seeds. Soybean meal (or cake). 
Hulls. A table at the end shows the composition of 8 different 
soybean products. Address: International Foundation for 
Science, Stockholm, Sweden.

928. Hafi z, A. 1981. Soybean improvement and production 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   359

© Copyright Soyinfo Center 2021

in the Near East and North Africa. INTSOY Series No. 20. p. 
12-13. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The main source of vegetable oil in most of the 
countries of the Near East and North Africa is cotton seed, 
but other oilseed crops are gaining in importance because of 
the big shortage of edible oils. One such crop is soybeans. 
During 1961-1965, the only sizable areas of soybeans were 
grown in Cyprus and Turkey.
 Note 1. This is the earliest reliable document seen (June 
2007) concerning soybeans in Cyprus, or the cultivation of 
soybeans in Cyprus. This document contains the earliest date 
seen for soybeans in Cyprus, or the cultivation of soybeans 
in Cyprus (1961). The source of these soybeans is unknown.
 Soybeans were introduced in other countries during the 
early 1970’s, notably Iran and Egypt; also, to some extent, 
in Pakistan, Iraq, Syria, and the Maghrab. In Iran, the area 
covered during 1977-78 was more than 70,000 hectares; in 
Egypt, 40,000 ha in the 1979 crop season. The average yields 
vary from 1 to 2.5 tons per hectare. Experiment yields have 
even exceeded 4 tons in some countries.
 “Starting in 1975, the Regional Project on fi eld Food 
Crops has been providing some help to interested countries 
in introducing soybeans and expanding the crop area. That 
help consisted of providing variety trials, large quantities of 
seed, and short-term production training.”
 “Large quantities of seeds of identifi ed soybean varieties 
were provided to Pakistan, Egypt, Syria, Afghanistan, Iraq, 
Iran, and Sudan for extensive testing, seed multiplication, 
and release to farmers.”
 Note 2. The Maghrab (more commonly spelled 
“Maghrib” or “Maghreb”) is the Arabic name for northwest 
Africa and, during the Moorish occupation, Spain. The 
term is now used to include Morocco, Algeria, Tunisia, and, 
sometimes, Libya. Yet in this article, none of these four 
countries are specifi cally mentioned by name. Address: FAO 
Regional Offi ce.

929. Hagrass, S. 1981. Comments [on soybeans in Egypt]. 
INTSOY Series No. 20. p. 2. W.H. Judy and J.A. Jackobs, 
eds. Irrigated Soybean Production in Arid and Semi-Arid 
Regions (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: Until the early 1950s, cotton seed production 
was suffi cient to meet most of Egypt’s requirements for 
edible oil and protein meal. Today domestically grown 
cotton seed can supply only one-fourth of the country’s 
requirements. Most of the rest is imported, but Egyptian 
soybean production is increasing. In 1972 the Egyptian 
Soybean Council was established. It drew up a national 
policy for soybean development and research. The prices of 
fertilizers and pest-control measures have been subsidized, 
and farmers have been able to sell their crop at a high price 

and good profi t. In 1979, some 40,000 ha of soybeans were 
planted. Address: Deputy Minister of Agriculture, Cairo.

930. Hamdi, Youssef A. 1981. Nitrogen fi xation and 
Rhizobium japonicum carriers under irrigated soil conditions. 
INTSOY Series No. 20. p. 45-56. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [30 ref]
• Summary: “Abstract: A review is presented covering the 
international activities on nitrogen fi xation and Rhizobium 
japonicum. The topics discussed concerning R. japonicum 
include the: population density in soil; competition among 
strains; introduction into the soil (strain selection, types of 
inoculants, methods of inoculation, survival of rhizobia on 
inoculated seeds, size of inoculum, persistence of rhizobia 
in soil, and response to inoculation); nitrogen fi xation 
during symbiosis as well as the amounts of nitrogen fi xed; 
major factors that promote or inhibit N-fi xation (nutritional 
factors, seed coat diffusates, temperature, moisture, acidity, 
salinity, pesticides, and biotic factors); and the residual 
nitrogen remaining in the soil after a soybean crop has been 
harvested.” Address: Soil Microbiologist, Inst. of Soil and 
Water Research, Agricultural Research Center, Giza, Cairo, 
Egypt.

931. Hamdi, Youssef A.; Alaa el-Din, M.N.; Abd el-Wahab, 
S.M. 1981. Nodulation and response to the inoculation of 
soybeans under Egyptian conditions. INTSOY Series No. 20. 
p. 63-68. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [30 ref]
• Summary: “Abstract: The soils of Egypt are void of 
R. japonicum strains. Greenhouse and fi eld studies have 
indicated the response of soybeans to inoculation, provided 
that certain measures are taken.
 “An inoculation rate of 28 x 106 bacteria per seed 
caused almost 100 percent nodulation. The peat moss carrier, 
which replaced Okadin (Nile silt soil), seems promising 
to ensure this rate. The current methods of propagating 
rhizobia, e.g., batch cultures, should be developed into 
submerged methods. Salinity reduced the growth of R. 
japonicum and the response to inoculation. Soybean seeds 
produce toxic substances for soybean rhizobia. These toxins 
disappear by soaking the soybean seeds for 4 hours.
 “The moisture and temperature stress prevailing in dry 
or wet soils after soybeans are planted may contribute to 
nodulation failure. The fi rst irrigation is important for the 
viability of rhizobia. The use of thermotolerant rhizobia and 
granular inoculants may overcome such problems.
 “Certain fungicides may interfere with nodulation 
on soybeans, e.g., Phygon was inhibiting, Spergon was 
less toxic, and Orthocide at 0.3 percent was stimulating. 
Increased rates of Benlate (benomyl) or Vitavax captan 
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tended to show harmful effects. The use of so-called 
‘compatible fungicides’ and granulated inoculants may 
avoid the harmful effects of fungicides.” Address: Soil 
Microbiologists, Inst. of Soil and Water Research, 
Agricultural Research Center, Dokki, Giza, Cairo, Egypt.

932. Hartwig, E.E. 1981. Insect resistance in soybeans. 
INTSOY Series No. 20. p. 73-75. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [4 ref]
• Summary: “Abstract: Resistance to foliar-feeding insects 
has been identifi ed within the germplasm collection. Three 
strains–PI 171451, PI 227687, and PI 229358–have a high 
level of resistance to several foliar-feeding insects. This 
resistance is demonstrated by less feeding and a slower 
growth rate and by a higher mortality rate of the larvae. In 
our breeding program, we screened against the soybean 
looper [Pseudoplusia includens (Walker)] and later screened 
those selections against other foliar-feeding insects. No 
insect-resistant variety has been released, but progress is 
being made toward incorporating genes for resistance to 
foliar-feeding insects into types having good productivity 
along with resistance to major disease and nematode 
problems.” Address: Research Agronomist, AR/SEA/
USDA, Delta Branch, Mississippi Agricultural and Forestry 
Experiment Station, Stoneville, Mississippi.

933. International Institute of Tropical Agriculture. 1981. 
Annual report 1980. Ibadan, Nigeria. 185 p.
• Summary: The section titled “Soybeans” (p. 137-55), 
within the Grain Legume Improvement Program, discusses: 
Genetic improvement, entomology, agronomy, and Tanzania 
food crops research. Address: Ibadan, Nigeria.

934. Izgin, N.; Onder, N. 1981. Irrigated soybean production 
in Turkey. INTSOY Series No. 20. p. 179-80. W.H. Judy and 
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Turkey cultivates oilseed crops such as 
sunfl ower, poppy, soybean, saffl ower, cotton, sesame, and 
rape. “Since 1940, soybeans have been grown under rain-
fed conditions in a limited area [in Turkey] along the east 
side of the Black Sea coast. However, there are currently 
plans to introduce soybeans as a second crop following 
wheat in southern coastal areas where irrigation facilities are 
available.
 Nation-wide, about 8,000 tonnes (metric tons) of 
soybeans are produced each year on 6,000 acres of land. The 
average yield is about 1.3 tonnes/ha.
 The Ministry of Agriculture and CARE have worked 
“to develop soybean production in the southern coastal 
areas. Through these efforts, 500 ha of irrigated soybeans 

were planted by contracted farmers in 1978 and 2,000 ha 
in 1979.” The area in 1980 was expected to be 3,000 ha. In 
1978, the yield averaged about 2 tonnes / ha. Amsoy 31 seed 
was provided by CARE for this program. In 1978 the Second 
Crop Research Program was initiated under the Ministry of 
Agriculture.
 A table shows soybean hectares, yield, and production 
from 1969 to 1978. Hectares peaked at 11,000 in 1970. 
Production peaked at 12,000 tonnes in 1970 and 1972; 
by 1978 it had fallen to 8,000 tonnes. Address: Regional 
Agricultural Research Inst., Ankara, Turkey.

935. Judy, W.H.; Jackobs, J.A. eds. 1981. Irrigated soybean 
production in arid and semi-arid regions: Proceedings of a 
conference held in Cairo, Egypt, 31 August–6 September 
1979. INTSOY Series No. 20. ix + 194 p. (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [150+ ref]
• Summary: Contents: Foreword. Conference participants 
(directory of 50 people). Opening addresses to conference 
(4). Conference papers (24). Country reports (7). Constraints 
to effective irrigated soybean production (4 papers). 
Conference summary.
 Note 1. Most of these papers are cited separately. Note 
2. This conference was sponsored by the Egyptian Ministry 
of Agriculture, Menoufeia University, and the International 
Soybean Program (INTSOY), in collaboration with the 
Food and Agriculture Organization of the United Nations 
(FAO) and the U.S. Agency for International Development. 
Address: Univ. of Illinois, Urbana.

936. Khair, Abul. 1981. Irrigated soybean production in 
Bangladesh. INTSOY Series No. 20. p. 151-54. W.H. Judy 
and J.A. Jackobs, eds. Irrigated Soybean Production in Arid 
and Semi-Arid Regions (College of Agric., Univ. of Illinois 
at Urbana-Champaign).
• Summary: “Because soybeans are so important as a 
food crop and as an oil crop, the government has launched 
a comprehensive program to promote the large-scale 
production of soybeans. The Bangladesh Coordinated 
Soybean Research Project was established in 1975 to 
conduct research on the introduction, cultivation, and use of 
soybeans in Bangladesh.
 “Agricultural conditions in Bangladesh are ideal for 
producing soybeans throughout the year. Soybean yields 
compare well with the yields of other oil-producing crops. 
Not only soybean oil, but soybean cake, bread, and milk are 
very popular.
 “Only a few hundred hectares of land are now under 
irrigated soybean cultivation. The Bangladesh Coordinated 
Soybean Research Project and the Mennonite Central 
Committee are trying to popularize soybeans in Bangladesh. 
It is expected that a large portion of cultivable land will 
be planted to soybeans by the Bangladesh Agricultural 
Development Corporation, the Directorate of Agriculture 
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(Extension and Management), the Mennonite Central 
Committee, and the Bangladesh Coordinated Soybean 
Research Project. From the record of the last few years, the 
observation can be made that the average yield of soybeans 
in Bangladesh is very encouraging, ranging from two to three 
tons per hectare, depending on the management practices 
used and the season of production.” Address: Asst. Prof., 
Dep. of Irrigation and Water Management, Bangladesh 
Agricultural Univ., Mymensingh, Bangladesh.

937. Lewis, John A. 1981. Irrigated soybeans and the 
production of other legumes on the latosols of Sri Lanka. 
INTSOY Series No. 20. p. 86-91. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [5 ref]
• Summary:  A map of Sri Lanka shows that: (1) The 
Jaffna Peninsula is at the northern tip of Sri Lanka. (2) 
The Thirunelvely Agricultural Research Station is near the 
northern end of this peninsula. (3) The latosol soil belt runs 

along the coast and quite a way inland on the northern third 
of the island of Sri Lanka.
 Concerning the climate: “The north and northwest dry 
zones of Sri Lanka have a relatively low annual rainfall. The 
mean is 900 to 1,500 millimeters. There are long drought 
periods each year, even in the Maha (rainy season, Oct. to 
March). The variability is such that the climate is unreliable 
for raising only rain-fed crops. The temperature is rather hot.
 Table 1 shows the results of soybean variety trials 
conducted at the Agricultural Research Station. Five varieties 
under irrigation gave mean yields from 6,050 kg/ha (Hardee, 
May to Aug.) down to 4,075 kg/ha (SJ-1-2, April to June). 
Address: Research Offi cer, Water Management, and in 
charge of the Agricultural Research Station, Northern Div., 
Thirunelvely, Jaffna, Sri Lanka.

938. McClellan, W.D. 1981. Production management 
techniques for irrigated soybeans. INTSOY Series No. 20. p. 
117-22. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: For irrigated soybeans in California, varietal 
selection is very important. In California, the Williams 
variety has performed quite well at several locations. The 
highest yield from a commercial fi eld has been 4,100 kg/
ha [55.3 bu/acre] with this variety. Including the preplant 
irrigation, soybeans require 60 to 75 cm of water (2 to 2.5 
acre feet) during the crop season. The major soybean pests 
include spider mites (Tetranychus urticae; which suck juices 
from the plants) and lepidopterous insects.
 “The commercial acreage of irrigated soybeans in 
California has increased from 2 hectares in 1973 to over 
10,000 ha in 1978. The majority of these soybeans have 
been planted from mid-June to mid-July as a double crop 
following the harvest of a winter cereal grain... Soybean 
research has been conducted by the University of California 
and the U.S. Department of Agriculture periodically since 
1918. Most of the early research indicated that the yields of 
commercial varieties tested were too low to be economically 
acceptable. With the increased market value for soybeans 
in the early 1970s, growers became more interested in 
the potential of growing this crop on a commercial basis 
under irrigation.” This report concerns research and grower 
experience with soybeans over the last 7-8 years in the hot 
and arid San Joaquin Valley of California [just east and 
northeast of Bakersfi eld]. In that valley, the major irrigated 
fi eld crops are cotton (the major cash crop; 500,000 ha), 
cereal grains (300,000 ha), and alfalfa (250,000 ha). The 
Williams soybean reaches maturity in this valley in 125 
to 130 days. Address: Formerly: Farm Advisor, Univ. of 
California Cooperative Extension Service, Tulare County 
(Visalia), California. Now: Plant Pathology Specialist, ICI 
Americas, Inc., Goldsboro, North Carolina.
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939. McClellan, William D.; Hill, J.E. 1981. Weed control 
in irrigated soybeans. INTSOY Series No. 20. p. 76-77. W.H. 
Judy and J.A. Jackobs, eds. Irrigated Soybean Production 
in Arid and Semi-Arid Regions (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: “Abstract: Effective programs for weed control 
in irrigated soybeans involve a combination of techniques 
including cultural and chemical methods. In the Western 
United States, most of the soybeans grown under irrigation 
are planted as a double crop after the harvest of a winter 
cereal (usually wheat or barley). The major factor that makes 
approaches to weed control in this area different from the 
rain-fed Midwest soybean belt is the absolute dependency 
on irrigation to supply the plant’s water requirements. Most 
of the herbicides used are applied preplant and usually 
incorporated to a depth of 2.5 to 10 centimeters, depending 
on the compound. Most soybean fi elds are surface-irrigated 
(fl ood or furrow) Since rainfall is not available to leach the 
herbicides, they must be preplant-incorporated for maximum 
control. The primary herbicides used commercially to 
suppress weeds in soybean fi elds are trifl uralin, alachlor, 
chloropropham, and vernolate. Depending on the weeds 
anticipated, cultural practices used, and the succeeding 
crops (presistence problems), these preplant-incorporated 
herbicides have been used effectively alone and in 
combination on irrigated soybeans. In general, herbicides 
applied post-emergence (such as bentazon) have not been 
very effective.” Address: 1. Former Farm Advisor, Univ. of 
California Cooperative Extension Service, Visalia, Tulare 
Co., California.

940. Mengistu, Alema. 1981. Irrigated soybean production in 
Ethiopia. INTSOY Series No. 20. p. 168-69. W.H. Judy and 
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: “Soybeans were fi rst introduced into Ethiopia in 
1950 but trials were discontinued because yields were low. 
With the introduction of high yielding cultivars in the 1970’s, 
new interest was generated. Many of the new cultivars 
introduced into Ethiopia have come from Europe and the 
United States...
 “At present about 2,000 hectares of land are under 
production by the State Farms Development Authority, 
which is only 10 percent of the amount required by the 
Ethiopian Nutrition Institute (ENI).
 “In Ethiopia, the Ethiopian Nutrition Institute’s 
supplementary food program is the sole user of soybeans. 
Processing machinery is now available and the processing 
of soy fl our has begun, which will undoubtedly increase the 
demand for locally produced soybeans.”
 Note: This document contains the earliest date seen 
for soybeans in Ethiopia, or the cultivation of soybeans in 
Ethiopia (1950). The source of these soybeans is unknown. 

Address: Plant Pathologist, Debre Zeit Agricultural College 
and Research Center, Debre Zeit, Ethiopia.

941. Quenemoen, Merle E.; McConnen, R.J.; Ayad, Gamal. 
1981. Production costs for irrigated soybeans in Egypt and 
comparisons with cotton. INTSOY Series No. 20. p. 140-
47. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean 
Production in Arid and Semi-Arid Regions (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [7 ref]
• Summary: “Abstract: What are the economic consequences 
of growing soybeans on land where cotton could be grown? 
This question is analyzed fi rst from the view of an individual 
farmer using existing farm-gate prices and then from that of 
Egypt as a nation, using international market prices.
 “Soybeans and cotton are grown in sequence with 
other crops during one agricultural crop year in Egypt. 
This paper compares soybean-berseem and cotton-berseem 
combinations. (Berseem is Egyptian clover.)
 “Using current farm-gate prices for products and 
production inputs, the analysis indicates that an individual 
farmer could increase his farm income by LE 140 per feddan 
by shifting land from a cotton-berseem to a soybean-berseem 
combination. However, when world market prices are 
substituted for farm-gate prices, each feddan of land shifted 
from cotton-berseem to soybean-berseem loses LE 49 for the 
nation as a whole. [Conversion factors given at the end of the 
text.]” Address: 1&3. Agricultural Economists, Egypt Water 
Use and Management Project, Ministry of Irrigation, Cairo, 
Egypt.

942. Ranga Rao, V.; Ayanaba, A.; Eaglesham, A.J.; 
Kueneman, E.A. 1981. Exploiting symbiotic nitrogen 
fi xation for increasing yields in Africa. In: S.O. Emejuaiwe, 
O. Ogumbi, and S.O. Sanni, eds. 1981. Global Impacts of 
Applied Microbiology, GIAM VI. London, New York, etc.: 
Academic Press. Held 30 Aug. to 7 Sept. 1980 in Lagos, 
Nigeria. xlii + 652 p. See p. 153-67. [14 ref]
• Summary: “The cultivars of Asiatic origin nodulated well 
with indigenous rhizobia in the uninoculated treatments 
and did not show statistically signifi cant increases in the 
grain yield when inoculated. The potential benefi ts of using 
inoculants and the need to develop agronomically superior, 
high yielding cultivars capable of utilizing indigenous 
rhizobia are discussed.”
 African countries already involved in soybean 
cultivation include Nigeria, Ivory Coast, Rwanda, Tanzania, 
Zambia, and Zimbabwe. Address: International Inst. of 
Tropical Agriculture, Ibadan, Nigeria.

943. Scrimshaw, Nevin S. 1981. Nutritional signifi cance of 
protein quality: A global view. In: C.E. Bodwell, J.S. Adkins, 
and D.T. Hopkins, eds. 1981. Protein Quality in Humans: 
Assessment and in Vitro Estimation. Westport, CT: AVI 
Publishing Co. xxi + 435 p. See p. 3-18. [22 ref]



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   363

© Copyright Soyinfo Center 2021

• Summary: “The 1960s in the UN system were years of 
concern for protein quantity and quality in the diets of 
developing countries. The Protein Advisory Group (PAG), 
later the Protein-Calorie Advisory Group, was formed, 
the UN Advisory Committee on Science and Technology 
(ACAST) investigated ways to avert the impending protein 
crisis, and the Secretary General of the UN convened a 
special panel on this subject.”
 “Global perception of world food and nutrition problems 
abruptly changed, however after the meeting in 1971 of a 
joint FAO/WHO Expert Committee on Energy and Protein 
Requirements that lowered estimates of safe allowances 
for dietary protein for human adults by about 30% without 
appreciably altering estimates of mean dietary energy 
requirements (FAO/WHO, 1973). Re-evaluation of average 
dietary intakes in developing country populations using 
these new standards frequently indicated that calories were 
slightly more defi cient than protein. It became fashionable 
to emphasize the defi ciency of energy in the diets of 
low-income populations and to point out that if this were 
corrected, protein needs, as indicated by the 1971 committee 
report, would be met.”
 “Economists and policy makers concluded mistakenly, 
but understandably, that it was not necessary to be concerned 
with problems of either protein quantity or quality, but 
only with seeing that people obtained enough of their usual 
diets.” Address: Lab. of Human Nutrition, Dep. of Nutrition 
and Food Science, and Clinical Research Center, MIT, 
Cambridge, Massachusetts 02139.

944. Shatla, Mohamed N.; Basiony, A.M.; Salim, F. 1981. 
Soil-borne pathogens of irrigated soybeans in Egypt. 
INTSOY Series No. 20. p. 78-81. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [11 ref]
• Summary: “Abstract: The prevalent soil-borne pathogens 
on irrigated soybeans are Fusarium moniliforme, F. 
fusarioides, F. oxysporum, Rhizoctonia solani, and 
Sclerotium rolfsii. The soybean cultivars and lines varied in 
their reaction against infection by soil-borne pathogens. All 
of the cultivars and lines tested were susceptible to S. rolfsii; 
however, line D 72-7139 was considered as slightly resistant 
to R. solani infection. The Forrest cultivar is considered to 
be susceptible to the three Fusarium sp. tested, while Lee is 
considered resistant. Line D 75-9125 is considered resistant 
to Meloidogyna javanica and M. incognita acrita; however, 
line D 71-9967 is considered as highly susceptible to M. 
javanica, and as resistant to infection by M. incognita acrita. 
All of the soybean cultivars and lines tested are considered 
as resistant to infection by M. incognita acrita–except 
the Bragg cultivar, which showed the greatest number of 
nematodes.”
 “The soybean area in Egypt was almost 40,000 hectares 

in 1978.” All was dependant on irrigation. Address: 1. Assoc. 
Dean and Prof. of Plant Pathology; 2-3. Asst. Profs. of Plant 
Pathology. All: Faculty of Agriculture, Menoufeia Univ., 
Shebin El-Kom, Egypt.

945. Shawky, M.E.; Abd-Elnaim, E.; El-Gayar, A.A.; Kandil, 
M.F. 1981. Soybean yield response to multi-limiting soil 
factors. INTSOY Series No. 20. p. 38-44. W.H. Judy and 
J.A. Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [30 ref]
• Summary: “Abstract: Fieldwork was carried out at 
the Agricultural Experiment Station of the Faculty of 
Agriculture, Cairo University, to study the combined effects 
of inoculation, irrigation, and fertilizer levels on the grain 
yield of soybeans grown on nonsaline, nonalkaline, alluvial 
clay loam soil. Treatments in this experiment included three 
levels each of nitrogen fertilizer, phosphorus fertilizer, and 
irrigation water. These were applied on one early maturing 
and one late-maturing soybean cultivar. Half of the planting 
of each cultivar was inoculated with Rhizobium japonicum.
 “In general, the highest yields of soybeans were 
obtained with inoculation, with the second level of irrigation 
(75 percent available water), with 143 kilograms of nitrogen 
per hectare, and with 31.2 kilograms of phosphorus per 
hectare.” Address: 1. Asst. Prof.; 2. Prof.; Both: Soils Dep., 
Faculty of Agriculture, Cairo Univ., Egypt.

946. Thompson, John A. 1981. Systems of soybean 
production including rotations and multiple cropping. 
INTSOY Series No. 20. p. 111-16. W.H. Judy and J.A. 
Jackobs, eds. Irrigated Soybean Production in Arid and 
Semi-Arid Regions (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [14 ref]
• Summary: In New South Wales, Australia, soybeans are 
usually grown as a full-season, single crop. The harvested 
area of soybeans grown under irrigation has increased from 
about 100 ha in 1968 to 15,000 ha in 1979. Over the same 
period, average yields have risen from 290 kg/ha to more 
than 2,000 kg/ha. Several large commercial fi elds averaged 
3,700 kg/ha during the recent harvest.
 Defi nes and discusses single cropping, multiple cropping 
(incl. sequential cropping and intercropping), rotation, and 
relay cropping. Address: Research Agronomist, Agricultural 
Research Station, Leeton, New South Wales, Australia.

947. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.; 
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep. 
of Agriculture, Annual Research Report For the year 1979. p. 
25-28.
• Summary: The following pulse and dry zone crops were 
tested: Soyabean, urd, mung, cowpea, pigeon pea, sorghum, 
peanuts.
 The subsection on soyabeans states: “An Intsoy 
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[INTSOY] variety trial was sown at Naiselesele Bua, in 
February. Yields were low due to poor germination, but the 
growth habit of several varieties was suited to mechanical 
harvesting in spite of late sowing. These varieties if sown at 
high plant populations could give economic yields. The best 
lines were Williams, SJ-2, Hardee LS, and Improved Pelican. 
The last was suited for combined harvesting [i.e. harvesting 
with a combine], but is very susceptible to Bacterial Pustule 
disease.” Address: Fiji.

948. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.; 
Nand, S. (Mrs). 1981. Pulses and dry zone crops. Fiji Dep. 
of Agriculture, Annual Research Report For the year 1980. p. 
22-25.
• Summary: The following pulses and dry zone crops were 
tested: Soyabean (also spelled “soya beans”), mung, pigeon 
pea, cowpea, sorghum, maize. Note that testing of peanuts 
was discontinued.
 The subsection on soyabeans discusses: Variety trials, 
rhizobium trials, variety trial #2, spacing x time of sowing, 
herbicide trial. “Three Intsoy [INTSOY] variety trials were 
laid out, one at Bua in March, and two at Legalega Station in 
January and March. There were signifi cant yield differences 
between treatments within the trials, but in the combined 
analysis there was no signifi cant difference in yield. Poor 
seed germination reduced plant stand for some of the more 
promising lines. January sowing gave higher yields, but seed 
quality was poor.” At Legalega, the highest yields came from 
Bossier (2,320 kg/ha; Jan. sowing). Rillito (2,080 kg/ha; Jan. 
sowing). Williams (1,810 kg/ha; Jan. sowing). In a combined 
analysis of 3 trials, Bossier gave the highest yields (1,450 kg/
ha). Address: Fiji.

949. Leng, Earl R. 1982. Re: Answer’s to Shurtleff’s 
“Questions on soy history in India.” Letter to William 
Shurtleff at Soyfoods Center, Jan. 25. 1 p. Typed, without 
signature. [2 ref]
• Summary: Prof. Leng gives detailed answers to these four 
questions: (1) In 1963-64 soybean trials started at Pantnagar 
with little success. Who initiated and was in charge of these? 
Was the University of Illinois involved? Ans: “The 1963-64 
‘trials’ at Pantnagar weren’t really trials, but modest attempts 
by Ed Bay (extension adviser) to see if soybeans would grow 
there. Sowings on the fl at and ridges were tried; the ridges 
seemed to perform better. Yields were very low (c. 10 bu/
acre).
 (2) When did the University of Illinois fi rst become 
involved with soybean trials in India? Ans: “In 1965, after 
W.D. Buddemeier and I had decided to put a soybean project 
into our programs at Pantnagar and Jabalpur, we planted 
fi eld trials at both locations. The Jabalpur trials were not 
successful; some varieties (notably Clark 63) did fairly well 
at Pantnagar. We brought in 60 bushels of seed for trials in 
1966.” Results are described in: Leng, Earl R. 1969. “U.S. 

soybeans perform well in India.” Illinois Research. Fall. p. 
10-11. Leng was in charge of the Pantnagar fi eld trials in 
1965 and 1966.
 “In retrospect, it is clear that yield levels rose sharply as 
we learned how to inoculate and as we re-grew soys on the 
same fi elds so that inoculum built up. I’m sure this was the 
key to low yield on ‘new’ soybean fi elds in India. The same 
was initially the case in Brazil. Chemical analysis of seeds 
showed this clearly.”
 (3) In 1978 A.I. Nelson wrote: “In 1966 a 
comprehensive project, supported by the Midwest 
Consortium for International Activities, was undertaken 
to determine if soybeans could be grown with satisfactory 
yields in India.” What was this comprehensive project and 
what were the results? Ans: The “comprehensive project” 
was organized at the University of Illinois in 1966, by Dr. 
M.B. Russell, Experiment Station Director, and Dr. Reid 
Millner, Head, Food Science Department. When I returned 
from India late in 1966, I took over direction of the project 
as Assistant Director to Dr. Russell. In 1968, I moved to 
the position of Assistant Director, International Agricultural 
Programs, under Dr. Buddemeier. Control of the India 
project was passed to that offi ce, as part of PIRIDS (Program 
for International Research and Development of Soybeans). 
This designation was briefl y changed to CINTSOY (Center 
for International Soybeans) in 1971 and then to INTSOY. 
See 1969 paper (cited above) for more details. Also: Leng, 
Earl R. 1968. “Soybeans–Potential for extension to areas of 
protein shortage.” Economic Botany 22(1):37-41. March.
 (10) Anything else you would like to mention? Ans: 
“You may (or may not) want to mention that in the late 
1960s, with help from the Illinois project, the Oil Mills 
division of Swift & Co. (now Esmark) developed detailed 
plans for a major, modern solvent extraction plant near 
Delhi. This was in collaboration with Modi Industries, a 
major cloth and fi ber manufacturer. The central board of 
directors of Swift vetoed this plan more or less at the last 
minute and it was never implemented. Had it been, I am sure 
that India would today parallel Brazil (though on a smaller 
scale) as a major soybean producer.”
 Note: E.R. Leng was at Pantnagar from Nov. 1964 to 
Oct. 1966. Address: Prof. of Agronomy, Univ. of Illinois, 
Urbana, Illinois.

950. Pantagraph (The) (Bloomington, Illinois). 1982. U of I 
faculty get honorary award. Feb. 13, p. 7.
• Summary: “Urbana–Two University of Illinois faculty 
members have received honors from the Illinois Society of 
Professional Farm Managers and Rural Appraisers.
 “William N. Thompson, U of I director of International 
Agriculture, director of the International Soybean Program, 
associate dean of the College of Agriculture, and assistant 
vice-chancellor for research, received the society’s Honorary 
Award for his contributions to Agriculture.
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 Includes a brief biography of William Thompson.

951. Leng, Earl R. 1982. Re: Comments on Shurtleff’s 
draft of “History in INTSOY.” Letter to William Shurtleff 
at Soyfoods Center, Feb. 25. 1 p. Typed, with signature on 
letterhead. [2 ref]
• Summary: “Probably there is no place for a negative 
statement in this positive writeup, but there is a fl y in the 
ointment. It was the very fact the Dean Bentley and Bob 
Howell, department head in Agronomy, insisted on INTSOY 
being internally a complete part of the departments and not 
a collaborative, inter-institutional entity, that has led to its 
present troubles. I resigned in 1973 over this issue.
 “In contrast, we now have the Sorghum-Millet CRSP 
(INTSORMIL), made up of 8 U.S. universities, cooperating 
with 4 international centers and 10-12 developing 
countries. INTSORMIL has assured funding continuity, 
a fully collaborative program, and a broad, successful 
interdisciplinary research program. Illinois’ attempt to 
dominate and control international soybean research led 
it into a blind alley so far as broadscale fi nancial support 
is concerned.” Address: Program Director, INTSORMIL–
Sorghum / Millet International Research, International 
Programs, The Univ. of Nebraska–Lincoln, 406F Plant 
Sciences, East Campus, Lincoln, Nebraska 68583.

952. Alfa-Laval. 1982. Soy milk. Product and process. Lund, 
Sweden. 10 p. 30 cm.
• Summary:  Contents: Soybeans–Background (a bar chart 
shows the protein content of common food products. The 
soybean is highest with 40%). Nutrition (a diagram shows 
the basic macro-nutrient composition of a soybean. A chart 
shows the essential amino acid content of common food 
products compared with the idea FAO/WHO pattern). 
Soy milk–The product (a table and an illustration show 
its composition). Cultivation and yield (of common food 
products’ Beef has the lowest yield of food per acre, 
followed by cow’s milk. Soybean is by far the highest, 
meaning the best way of making effi cient use of land to 
produce food). Processing (a diagram shows a fl ow chart of 
the soymilk process). Process lines: Clarifi ed low bean fl avor 
soy milk line, suspended low bean fl avor soy milk line.
 Some soy milk plants built with Alfa-Laval soy milk 
processing components and equipment, or complete soy milk 
lines are:
 “Hong Kong: Hong Kong Soy Bean Product Co Ltd
 “Japan: Kibun
 “Malaysia: Lam Soon Oil & Soap Co
 “South Korea: Dong Bang Oil & Flour Mills Co Ltd
 “Taiwan: President Enterprise Corp
 “Thailand: Kickapoo
 “Thailand: Siam Food Products Ltd
 On the back cover we read that for a century, dairy and 
food engineering has been Alfa-Laval’s foremost specialty.

 On the cover is a color illustration of a soybean plant 
with a schematic drawing of an Alfa-Laval soy milk 
processing plant on a blue background behind it. Address: 
Lund, Sweden.

953. INTSOY Newsletter (Urbana, Illinois). 1982. INTSOY 
research highlights: Economics of soybean production in 
Peru. No. 28. p. 1-2. Feb. [5 ref]
• Summary: This project apparently began in about 1978. 
Four reports on the economic aspects of producing soybeans 
in Peru are available from INTSOY.

954. Kueneman, E.A. 1982. Soybean improvement at IITA, 
1981. In: Proceedings of the Second National Meeting of 
the Nigerian Soybean Scientists. 95 p. See p. 77-95. Held at 
the Institute for Agricultural Research, Ahmadu Bello Univ., 
Zaria [Nigeria] 19-20 Feb. 1982. Publication No. II.
• Summary: The principal objective of the soybean 
improvement program at IITA is to develop varieties that 
combine good seed longevity with the ability to nodulate 
with indigenous rhizobia. In West Africa, the most promising 
region for the expansion of soybean production is the 
Southern Guinea Savanna, where rainfall is relatively 
dependable and monomodal. In Nigerian nurseries at 
Mokwa, Ilora, Ilorin, Ibadan, Gusau, Yandev, Onne, and 
Mkar new breeding lines are being tested for agronomic 
merit, yield potential, response to various weathering 
treatments (unweathered, fi eld weathered, incubator 
weathered, wet bag weathered), soil texture and fertility, 
fertilizer, and aluminum toxicity in acid soils. Address: IITA, 
PMB 5320, Ibadan, Nigeria.

955. Favre, Jacques; Marquette, Jacques. 1982. Soja: Jupiter 
adopte le Togo [Soybeans: Togo adopts Jupiter]. Afrique 
Agriculture (France) No. 79. p. 40-41. March 1. [Fre]
• Summary: In the center of the country, the ‘miracle plant’ 
grows well in real economic and growing conditions.
 The soybean is often described as a miracle plant. 
Europe’s reliance on the United States for its soybean 
supply is often considered a signifi cant handicap. Soybeans 
indeed present some considerable advantages, with their 
many valuable uses in the human diet (foundation for many 
culinary and drink preparations), and in the production of oil, 
oil cakes, fl ours and lecithins, not to mention their industrial 
uses.
 Originally from Asia, and further developed on the 
American continent, soybeans took a long time to really take 
hold in Africa, where they still occupy only limited area.
 Over the last several years, a number of development 
projects have nevertheless been created, including the 
production of soybeans, in response to agricultural trials that 
confi rmed the bean’s adaptability to African climate and soil 
conditions.
 In Togo, the Ministry of Planning (ministère du Plan) 
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has been aware of the country’s food self-suffi ciency needs, 
and included soybean development in its projections. The 
Centrale region was chosen for an agro-industrial feasibility 
study on soybean and corn production, conducted in 1981 
by the French group SODETEG (Society for General 
and Technical Research; Société d’Études Techniques et 
d’Entreprises Générales). This study, funded by the Saudi 
Fund for Development, is now complete. Here, we will 
present the key results.
 This study demonstrated the potential of giving small 
farmers access to modern farm production, and promoting 
soybeans to benefi t rural and urban populations. The project 
aims to use and process soybeans locally for added value, 
and does not plan to develop soybeans for export, for some 
basic reasons.
 The project will contribute to human food supply 
(protein and fat) and to the strongly desired development of 
livestock farming potential.
 “SODETEG’s objective to conduct a cost-effective 
project with minimum fi nancial, commercial and technical 
risks led the organization to support the feasibility 
study with many analyses, studies and experiments. In 
particular, it collaborated with SOTED (Togolese Society 
for Development Research; Société Togolaise d’Études de 
Développement) on the market and socio-economic study 
produced by the Tropical Institute of Agronomic Research 
(IRAT, Institut de Recherches Agronomiques Tropicales) 
(Note: The (1) indicates a footnote here, likely referencing 
the study, but there’s no footnote in the article), which 
provided a valuable contribution to the recognition and 
identifi cation of favorable soils for soybeans and improving 
their cultivation.
 The Ministry of Rural Development (ministère du 
Développement Rural [Mdr]) facilitated the agronomic trial 
conducted in 1981.
 Suitable soils and very respectable yields: In many 
regions, Togo’s soil is very suitable for growing soybeans. 
Since soybeans adapt to mildly desaturated soils (pH of 
6) that are shallow but not asphyxiating, they can develop 
correctly in the most common ferralitic and ferruginous 
tropical soils. The soil’s exchange capacity is sometimes 
limited, while it is also somewhat susceptible to deterioration 
(erosion, loss of organic material from upper horizons, etc.), 
motivating the traditional long fallow practiced in Africa.
 But beyond the necessary precautions not specifi c to 
soybeans, this plant does not present any drawbacks. On the 
contrary, when planted at an appropriate density, the plants 
cover the soil well and protect it. They also fi x the nitrogen 
they need from the atmosphere, like other legumes of the 
same family.
 This explains why these types of African soils have 
produced very respectable yields, often with foreign varieties 
(USA, Brazil, etc.) that are fairly well adapted considering 
the very recent introduction of soybeans to this continent.

 On the other hand, soybeans may be an innovation, 
but African farmers know of, grow and use many other 
legumes. These include peanuts, black-eyed peas, Bambara 
groundnuts, beans, etc., which require similar soil and 
growing methods long used by local farmers.
 Of course, soybeans provide specifi c dietary value 
(higher protein than beans, for instance), along with 
certain drawbacks (longer cooking time, new taste, seed 
pod splitting), but none of the drawbacks seem major or 
insurmountable by African farmers. They can be used to 
make seasonings, baked goods, fl our and drinks.
 The length of the soybean’s growing cycle, around 
100 to 120 days depending on the variety (very often 
photosensitive), corresponds to the length of the rainy season 
of many African regions. A useful rainfall of 600? mm 
[text cut off] is suffi cient, with the water balance related to 
evaporation, the soil’s water holding capacity and rainfall 
distribution. This means that soybeans could be grown 
up to the twelfth parallel (Koupela in the Upper Volta, for 
instance), and suggests signifi cant potential for Togo.
 The water balance is often favorable in many regions, 
making soybean cultivation almost risk-free during the 
rainy season, and eliminating the necessity of a costly 
irrigation system. In spite of this potential, it is clear that 
soybeans have taken a long time to gain a foothold in Africa. 
They have essentially remained in the research stage up 
until now. Institutions such as IRAT, IITA (International 
Institute of Tropical Agriculture), and ISRA (Senegalese 
Institute for Agronomic Research; Institut Sénégalais de la 
Recherche Agronomique–Bambey, Senegal) have conducted 
research adapted to African conditions in Senegal, Nigeria, 
Madagascar, Côte d’Ivoire and Togo.
 In Togo’s Centrale region, IRAT led studies in Kitanbao 
near Bassar, and obtained satisfactory results with the Jupiter 
variety over several years. Trial plots of ferralitic, fertilized 
soil produced yields of over 3 t/ha. Certain ISRA varieties 
are also promising. But the Jupiter variety already provides 
Togo with regular yields: its oil content (24%) makes basic 
pressing cost-effective, and its protein content is high 
(Continued). Address: 1. SODETEG Agronomist (agronome 
Sodeteg; Société d’Etudes Techniques et d’Entreprises 
Générales); 2. IRAT Agronomist (agronome Irat / IRAT).

956. Favre, Jacques; Marquette, Jacques. 1982. Soja: Jupiter 
adopte le Togo [Soybeans: Togo adopts Jupiter (Continued–
Document part II)]. Afrique Agriculture (France) No. 79. p. 
40-41. March 1. [Fre]
• Summary: (Continued). From traditional to more modern 
practices: IRAT’s technical knowledge was brought to light 
and largely confi rmed in 1981 in real growing conditions. 
This means using large simple plots (½ ha) and farming 
methods ranging from traditional practices to using tractors 
and herbicides.
 This experiment was carried out in Kazaboua at the 
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Multipurpose Center of the Ministry of Rural Development 
(Centre Polyvalent du monistère [sic] du Développement 
Rural) in Togo’s Centrale region, by agronomists from IRAT 
and SODETEG as part of an agro-industrial feasibility study 
on soybeans and corn.
 It confi rms that:
 - yields in real conditions can reach 2 t/ha with low but 
adequate phospho-potassic fertilization, 0-50-60 [NPK], for 
example;
 - yields are reliable for the Jupiter variety;
 - the ISRA varieties have African genetic material, and 
the potential to serve as a varietal replacement;
 - the soybean is not currently affected by any serious 
insect or fungal parasite;
 - nitrogen-fi xing root nodulation occurs suffi ciently in 
the fi rst growth after the seeds have been inoculated;
 - the seeds’ germinative capacity remains the soybean’s 
weakness; [Note: Soybeans cannot only stored for 3-9 
months at ambient temperature and humidity before their 
ability to germinate when planted drops sharply].
 - the expected profi t margins for one hectare are 
substantial, likely to motivate farmers and to encourage 
modern methods. Depending on the techniques used 
(manual, semi-mechanized, animal power or mechanized), 
the cost per hectare is around 60,000 to 90,000 CFA francs, 
leaving a gross margin of around 50,000 CFA francs for 
a fertilized, semi-mechanized cultivation that uses hoeing 
rather than expensive herbicides.
 In addition to these agronomic trials, SODETEG has 
continued looking into specifi c uses for these soybeans. The 
organization fi rst observed that soybeans can easily be used 
in traditional cuisine. Recipes provided to the village of 
Kazaboua were applied and were spontaneously shared. In 
other conditions, soybeans were observed to substitute for 
the African locust bean (tree of the legume family, the pods 
of which are used to make a fl our for a dish known as ‘afi ti’ 
in Togo, and ‘soumbala’ in the Upper Volta). The soybean 
provides direct nutritional value in this case.
 Agro-industrial processing has certainly been 
considered. Soybeans have been pressed in the Togo Oil 
Mill (Huileries Togolaises) in Lomé, with 22% of its seed 
weight being high-quality crude oil, leaving behind an oil 
cake with 4% residual fats and 44% protein, according to 
the biochemical analyses from the GERDAT laboratories 
(Tropical Agronomic Development Group for Studies and 
Research; Groupement d’Études et de Recherches pour le 
Développement de l’Agronomie Tropicale).
 Economic studies on this type of processing have shown 
that if the crude oil is produced by simple pressing on the 
farm, the various costs such as repayment, energy, and labor 
were recouped by selling the crude oil at 200 CFA francs/
liter and the oil cakes at 70 CFA francs/liter.
 This could mean signifi cant production for the national 
economy, since the price is competitive with import prices. 

By rotating soybean crops with corn crops in an area of 
approximately 10,000 ha in the Centrale region, Togo has 
found a way–through an integrated development project 
conducted closely with local farmers–to do the following: 
improve its food self-suffi ciency; grow less dependent on 
imports that are disadvantageous to balance of payments; 
create jobs in rural areas and slow rural fl ight; increase 
income for farmers through technical and commercial 
support; develop intermediary knowledge to support real 
professional training; provide a primary material for the 
refi ning units in Lomé; and fi nally, provide livestock farmers 
(poultry, cattle, pigs, etc.) with the much desired means of 
meeting the Plan’s objectives for national animal protein 
consumption. Address: 1. SODETEG Agronomist (agronome 
Sodeteg; Société d’Etudes Techniques et d’Entreprises 
Générales); 2. IRAT Agronomist (agronome Irat / IRAT).

957. Bhatnagar, Prem Swaroop; Ram, Harihar. 1982. 
[Soybeans in] India. INTSOY Series No. 22. p. 143-48. J.B. 
Sinclair and J.A. Jackobs, eds. Soybean Seed Quality and 
Stand Establishment (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [10 ref]
• Summary: Contents: Introduction. Soybean research. 
Varietal improvement. Production technology. Plant 
protection. Soybean development. Food uses and utilization 
pattern. Feed uses of soybean in livestock and poultry 
industry. Acknowledgment.
 “The crop (mainly black-seeded) has long been grown 
in India in the northern hills and other scattered pockets 
under various names, such as Bhatmas, Kalitur, and Bhat... 
Mahatma Gandhi advocated the popularization of soybeans 
among the masses... They produce roughly 2.5 times greater 
yield than other pulse crops and have about double the 
quantity of protein...
 “Encouraged by the promising results of systematic 
studies at Pantnagar and Jabalpur in 1963 using soybean 
cultivars from the U.S.A., in 1967 the Indian Council 
of Agricultural Research launched an interdisciplinary, 
multilocational, coordinated research project on soybeans. 
The headquarters of the All-Indian Coordinated Research 
Project on Soybeans, at Pantnagar, initially had three main 
centers and six subcenters. However, during the Fifth Five-
Year Plan, the project was expanded to fi ve main centers and 
twelve subcenters to cover different agroclimatic regions 
of the country. In addition, soybean research is voluntarily 
conducted at various locations...
 “The cultivar development program started in 1963... 
With our meager beginning of about 300 ha of soybeans in 
1968, the coverage in soybeans has steadily increased to 
about 600,000 ha in Kharif in 1980-81...
 “In India, various soybean products similar to 
conventional dishes have been standardized at G.B. Pant 
University of Agriculture and Technology, Pantnagar; J. 
Nehru Krishi Vishwa Vidyalaya, Jabalpur; University of 
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Agricultural Sciences, Bangalore; CFTRI, Mysore; and other 
places. Products of oriental origin as well as those similar 
to western products like bread, biscuits, cake, pastry, and 
soy milk have become very popular, and various kinds of 
manufactured products, namely, Nutri-nuggett, Protein-
plus, Protesnoc, Shakti-ahar, and Soya-stattu are available. 
Commercial organizations have been making extrusion 
products, using the Wenger X-25 Extrusion Cooker and 
full-fat and defatted soy fl our. A considerable quantity of 
soybeans is being solvent-extracted; the cake is exported 
for animal feed, and the oil is used for hydrogenated fat 
production.
 “The pattern of soybean utilization in India is based on 
both Japanese and American types... The main problems in 
expanding the area under soybeans in India are the limited 
market and the uncertainty of the fi nancial return.” Address: 
1. Project Coordinator, All-India Coordinated Research 
Project on Soybean (ICAR); 2. Soybean Breeder. Both: 
G.B. Pant Univ. of Agriculture and Technology, Pantnagar, 
Nainital, U.P., India.

958. Chaudhary, Rajman P. 1982. [Soybeans in] Nepal. 
INTSOY Series No. 22. p. 157-58. J.B. Sinclair and J.A. 
Jackobs, eds. Soybean Seed Quality and Stand Establishment 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[4 ref]
• Summary: Contents: Introduction. Organization.
 “Of the total rainfall, 85 percent comes during the 
monsoon periods from June to November... Soybeans are 
an ancient crop in Nepal. They were grown only in the mid-
hills at altitudes of from 915 to 1525 meters (3,000 to 5,000 
feet) until a few years ago, but the crop is gaining popularity 
in other parts of the country day by day. Although soybeans 
are still a minor part of the country’s total agriculture, this 
summer legume crop plays a very important role in human 
and animal nutrition, soil fertility, and the cropping system of 
Nepal. Soybeans are consumed mainly by roasting the dried 
seeds for the daily tiffi n, but they are also used as a green 
vegetable. They can be enjoyed as a snack by removing the 
seed coats of parched soybean seeds, splitting the cotyledons 
and mixing them with garlic, hot pepper, salt, and mustard 
oil. Also, sprouted beans are used to make vegetable soup.
 “An exact fi gure for the total area of soybeans in Nepal 
is not currently available, but it is estimated to be at least 
70,000 ha. According to a survey by agricultural statisticians, 
the area under soybeans in 1972 was 18,040 ha, with 10,824 
metric tons produced for an average yield of 600 kg per 
ha. Statistical surveys have not been done since 1977, but 
it was estimated then that the area in soybeans was 70,000 
ha with a production of 45,500 metric tons and an average 
yield, therefore, of at least 650 kg per ha... Soybeans are 
planted mixed with such crops as corn (maize), pigeon peas, 
and paddy rice.” Address: Asst. Agronomist, Nepalganj 
Agricultural Station, Kanjura, Banke, Bheri Anchal, Nepal.

959. Delouche, James C. 1982. Physiological changes during 
storage that affect soybean seed quality. INTSOY Series No. 
22. p. 57-66. J.B. Sinclair and J.A. Jackobs, eds. Soybean 
Seed Quality and Stand Establishment (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [60 ref]
• Summary: Contents: Introduction. Factors affecting the 
rate of deterioration: Inheritance, temperature and moisture 
content. Sequence of deteriorative changes. Physiology of 
deterioration. Vigor. Summary. Discussion.
 “The physiological changes in seed that lead to loss 
of viability are termed deterioration... Soybean seeds are 
inherently short-lived. They deteriorate more rapidly than 
seed of rice, corn, sorghum, wheat, and many other seed 
kinds under the same conditions of production, harvesting, 
drying, and storage (Table 1). Of the major agronomic 
crops only shelled peanut seeds are more short-lived than in 
viability soybean seeds.” Address: Agronomist in Charge, 
Seed Technology Lab., Mississippi State Univ., Mississippi 
State, USA.

960. Fontana N., Humberto J. 1982. Soybean research, 
production, and demand in Venezuela (Abstract). INTSOY 
Series No. 22. p. 187. J.B. Sinclair and J.A. Jackobs, eds. 
Soybean Seed Quality and Stand Establishment (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean research in Venezuela has attained 
a high level of organization, with excellent coordination 
among the institutions involved. It is very probable that 
in a few years we may have enough genetic material to 
develop or improve cultivars with good adaptation to 
tropical conditions. A signifi cant advance in agronomic 
research has made it possible to produce soybeans with an 
acceptable yield of about 1.5 quintals/ha [1 quintal = 100 
kg] when planted during the rainy season... The easiest and 
least expensive way to improve the diet of school children 
is by using soybean meal as an enricher of cornbread and 
beverages.” Address: Agronomist, Fundacion Polar, APDO. 
Postal 2331, Caracas, Venezuela.

961. Gregg, B.R. 1982. Soybean seed quality and practical 
storage. INTSOY Series No. 22. p. 52-56. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign). [16 ref]
• Summary: Contents: Introduction. Literature review: 
Longevity of soybean seed in storage, causes of deterioration 
(preharvest fi eld conditions, maturity at harvest, high 
moisture, high temperature, moisture-temperature 
interaction, mechanical injury, seed treatment, storage fungi 
and disease organisms, insects, pests, fumigation). Present 
situation: Storage, providing safe storage (shorter storage 
periods, vaporproof packages, bulk storage). Resolving 
production constraints. Address: Seed Technology Specialist, 
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Mississippi State Univ./DOAE Seed Div., Bangkok, 
Thailand.

962. Hepperly, P.R.; Mignucci, J.S.; Sinclair, J.B. 1982. The 
microorganisms of stored soybean seeds. INTSOY Series No. 
22. p. 67-76. J.B. Sinclair and J.A. Jackobs, eds. Soybean 
Seed Quality and Stand Establishment (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [76 ref]
• Summary: Contents: Introduction. Literature review: 
The role of fungi, the role of bacteria, interactions of 
arthropods [invertebrate animals, incl. insects, arachnids, 
and crustaceans] and microorganisms in stored grain, control 
of microorganisms in storage: physical factors, monitoring 
methods, genotypic variation, chemical control. Current 
research and development. Constraints to control of storage 
microorganisms. Discussion. Address: 1-2. Asst. Prof., Dep. 
of Crop Protection, Univ. of Puerto Rico, Mayaguez, Puerto 
Rico; 3. Prof., Dep. of Plant Pathology, Univ. of Illinois at 
Urbana-Champaign, Illinois.

963. Herath, H.M.E. 1982. [Soybeans in] Sri Lanka. INTSOY 
Series No. 22. p. 172-75. J.B. Sinclair and J.A. Jackobs, eds. 
Soybean Seed Quality and Stand Establishment (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Liquid soymilk. Dried 
soymilk. Full fat soy fl our. Soy-fortifi ed bakery and other 
products. Low cost weaning food. Tofu. Tempeh. Soy dhal. 
Home level training and demonstrations.
 “At the present time, the government has included 
soybeans with a few other fi eld crops into a fl oor price 
system. During the last 12 months, the demand for soybeans 
has increased tremendously, with their use by some agencies 
in fortifi cation programs... There is an immediate demand for 
30,000 ha of soybeans. This target will be achieved by 1982.
 “The bulk of the area under soybeans is presently 
confi ned to the rainfed highland... The primary objective 
of the Sri Lanka program is to develop a balanced soybean 
industry including production, marketing, processing and 
utilization...
 “Accomplishments of the Soybean Food Research 
Centre (SFRC) include: Liquid soymilk. Dried 
soymilk: Nearly 5,000 lbs of dried soymilk (DSM) was 
manufactured... as a coconut milk extender/substitute. 
DSM has been found acceptable as a coconut milk extender 
by General Hospital in Kandy and Teaching Hospital in 
Peradeniya. The Rajarata Food Grain Processing Co., Ltd., 
a joint venture of the GSL and the private sector, is putting 
up a 4-ton FFSF/DSM plant in Maha Illuppallama, under the 
technical guidance of the staff at the SFRC.
 “Full fat soy fl our:... Nearly 70,000 lbs of FFSF has been 
produced at the pilot plant and sold through various sales 
outlets for fortifying wheat/rice fl our at 5-10 percent levels... 
Soy-fortifi ed noodles are being successfully marketed by 
Forbes and Walker...

 “Tofu: Regular production of about 20 lbs of tofu per 
day has been done with a view to testing its acceptance for 
use in various curry preparations... Tempeh: Processing 
parameters for the production of tempeh at the cottage scale 
have been standardized... Soy dhal.
 “By May, 1981, 1,077 trainees had followed the one- 
to two-week regular course, and 483 had completed the 
‘Sandwich Course.’ More than one hundred demonstrations 
have involved about 6,000 participants, both from 
governmental and voluntary organizations.” Address: 
Coordinator, Sri Lanka Soyabean Production Project, Deputy 
Director of Horticulture, Ministry of Agricultural R&D, Sri 
Lanka.

964. INTSOY Series. 1982. Conference participants. No. 22. 
p. ix-xiii. J.B. Sinclair and J.A. Jackobs, eds. Soybean Seed 
Quality and Stand Establishment (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: The following number of participants came 
from the following countries: Austria (1; Gretzmacher 
of Inst. for Agronomy and Plant Breeding). Bangladesh 
(2; Auch of Mennonite Central Committee, Khaleque of 
BARC). China and Taiwan (2 each). Ecuador (1). Egypt 
(2). India (4); Italy (1; Al-Jibouri of FAO). Malaysia (5). 
Mozambique (1). Nepal (1). Nigeria (3). Pakistan (2). 
Panama (1). The Philippines (3). Puerto Rico (1). Senegal 
(1; Larcher of IRAT, Institute Senegalais de Recherches 
Agricoles). Sri Lanka (22). Tanzania (2). Thailand (7). 
Uganda (2). United States of America (13). Uruguay (1). 
Venezuela (2). Zambia (3; Javaheri).

965. Jalani, B.S.; Zakri, A.H.; Aziz, F.; Ng, K.F.; Mak, C. 
1982. [Soybeans in] Malaysia. INTSOY Series No. 22. p. 
149-56. J.B. Sinclair and J.A. Jackobs, eds. Soybean Seed 
Quality and Stand Establishment (College of Agric., Univ. of 
Illinois at Urbana-Champaign). [15 ref]
• Summary: Contents: Introduction. Historical background 
of soybean cultivation in Malaysia. Mardi soybean breeding 
and evaluation program: Germplasm collection, varietal 
evaluation. Brim soybean breeding and varietal evaluation 
program: Screening of introduced cultivars, mutation 
breeding. UKM soybean mutation breeding program: 
Effects of gamma rays on growth parameters in soybeans, 
effects of EMS concentrations and postwashing periods 
on soybean growth parameters. UM soybean breeding 
and quantitative genetics program: Varietal evaluation, 
genotype-environment interaction studies, hybridization 
program, genetic and environmental control of soybean seed 
protein. UPM breeding, quantitative genetics, and evaluation 
program: Performance of segregating lines. Conclusion. 
Acknowledgment.
 “It has been estimated that the local consumption of 
soybeans per capita per year averaged 5.3 kg for the years 
1941 through 1973... In spite of their importance, soybeans 
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have been grown in Malaysia only on a trial basis. One of 
the main problems of growing soybeans is the lack of locally 
adapted high-yielding cultivars with desirable grain quality...
 “Almost all soybeans and their products now in use are 
imported... The potential for soybean growing in Malaysia 
has been shown in trials conducted on introduced cultivars 
by the Malaysian Agricultural Research and Development 
Institute (MARDI), the Rubber Research Institute of 
Malaysia (RRIM), and the Universiti Malaya...
 “Records of organized soybean research in Malaysia are 
relatively scant. F.G. Spring reported in 1924 that there were 
no records of any soybean cultivation.” Address: 1. Personal 
Secretary, Joint Soybean Breeding Project, Dep. of Genetics, 
Univ. Kebangsaan Malaysia, Kuala Lumpur, Malaysia.

966. Kabeere, Flavia. 1982. Soybean germination problems 
in Uganda and current investigations (Abstract). INTSOY 
Series No. 22. p. 188. J.B. Sinclair and J.A. Jackobs, eds. 
Soybean Seed Quality and Stand Establishment (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The establishment of the Uganda Seed 
Multiplication Scheme in 1971, with the objectives of 
producing, bulking, and planting seeds of high quality, 
should have meant the boosting of soybean seed production. 
However, large scale production of the legume re-introduced 
the problem of poor seed quality. The poor germination 
of soybeans in the fi eld led to large losses and made the 
crop unpopular with farmers.” Address: Seed Testing and 
Certifi cation Offi cer, Kwanda Research Station, P.O. Box 
7065, Kampala, Uganda.

967. Khaleque, Mohammad Abdul. 1982. [Soybeans in] 
Bangladesh. INTSOY Series No. 22. p. 133-35. (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production technology. 
Organization.
 “Soybeans are a new crop in Bangladesh. The crop 
was introduced during the 1960s, but no attention was 
given to its improvement and expansion until 1974. Under 
a research program of BARI its feasibility as a regular crop 
was studied and its comparative performance with other 
crops was observed... In 1975 the Bangladesh Coordinated 
Soybean Research Project was started under the Bangladesh 
Agricultural Research Council. After that, serious work 
began on matters like cultivar improvement, cultural 
practices, and processing. Few farmers had grown soybeans 
before the project started. With the introduction of short 
duration cultivars, growing soybeans became popular... But 
even today only about 2,000 acres (810 ha) have gone under 
cultivation...
 “Soybean production averages about 16 maunds/acre 
(1,475 kg/ha), which is about 30 percent more than other 
legumes and 25 percent more than other oilseeds, except 
peanuts. From the agronomic point of view it is a viable crop 

for Bangladesh and could fi t into the cropping system very 
well, provided marketing and oil crushing facilities were 
available. Crushing facilities are not at present located in 
Bangladesh...
 “The best yields under experimental conditions vary 
from 2,000 to 2,200 kg/ha, with potential yield up to 2,800 
kg/ha... At present soybeans are grown mainly for protein 
food. But it is likely that the extraction of oil will be 
attempted.” Address: Project Director Oilseeds, Bangladesh 
Agricultural Research Inst. (BARI), Joydebpur, Dacca, 
Bangladesh.

968. Khan, A. Rahman; Qayyum, A. 1982. [Soybeans in] 
Pakistan. INTSOY Series No. 22. p. 159-65. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: Contents: Introduction. Production technology. 
Cultural practices. Cropping patterns. Fertilizer. Rhizobium 
inoculum. Mechanization. Irrigation. Plant protection. Seed 
production program. Yield. Cost of production. Constraints. 
Organizations. Research facilities. Discussion.
 “Pakistan is defi cient in the production of edible oil. 
National edible oil consumption, increasing at an average 
rate of 50,000 tons annually, reached a level of 713,000 
tons in 1980-81. With an increased per capita demand for 
vegetable ghee and a population growth of more than 3 
percent per annum, the demand for crude vegetable oil will 
rise to 892,000 tons by 1984-85...
 The principal indigenous oilseed crops are cottonseed, 
followed by rape and mustard seed. Three new oilseed crops 
are sunfl owers, soybeans, and saffl owers, “all of which were 
introduced and tested during the early 1960s. Their economic 
production was established about a decade ago” [i.e. about 
1971].
 “Soybeans have been the most successfully grown 
of the newly established crops, and growers have shown 
more enthusiasm for this crop than the others. Attempts at 
developing commercial acreage have been most successful 
in the high-rainfall northern areas and in the irrigated central 
and southern areas of the country...
 “With increased production, problems connected with 
the disposal of soybean meal after oil extraction may arise.”
 Soybean production in Pakistan rose from 443 tons on 
957 hectares in 1974, to an estimated 2,052 tons grown on 
about 4,000 ha in 1979-80. Lee 68 has given the highest 
yields, 4,321 kg/ha in 1974. But farmers’ average yield is 
only 511 kg/ha. 
 A map of Pakistan shows the soybean growing areas.
 Note: This document contains the earliest date seen 
for the cultivation of soybeans (early 1960s) after Pakistan 
became a nation. The source of these soybeans was the USA. 
Address: 1. National Coordinator, Oilseeds; 2. Research 
Offi cer, Oilseeds. Both: Pakistan Agricultural Research 
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Council, Islamabad, Pakistan.

969. Kueneman, Eric A. 1982. Genetic differences in 
soybean seed quality: Screening methods for cultivar 
improvement. INTSOY Series No. 22. p. 31-41. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign). [47 ref]
• Summary: Contents: Introduction. Causes of seed 
deterioration. Screening methods and assessment of seed 
vigor. Kinds of stress proposed for seed vigor assessment: 
Seed storage (aging seeds), accelerated aging stress, 
cold stress, hot water pregermination stress, osmotic 
stress, thermostress during germination, methanol stress. 
Methods of evaluating seed or seedling vigor following 
stress: Laboratory germination test, fi eld emergence test, 
tetrazolium (TZ) test, seedling growth rates, characteristics 
of seed leachate. Seed storability: Cultivar differences in 
storability, inheritance of seed storability. Field weathering–
fi eld deterioration: Resistance to seedborne pathogens 
involved in fi eld weathering–purple seed stain, resistance 
to weathering associated with hardseededness (seed coat 
impermeability), heritability-resistance to fi eld weathering 
(unspecifi ed mechanism). Tolerance to high soil temperature. 
Conclusion. Discussion.
 “Most resistant lines identifi ed at IITA are from 

Indonesia. Soybeans evolved in the temperate 
regions but have been grown successfully for 
a very long time in Indonesia, which is located 
in a subtropical region with a rather adverse 
environment (warm and humid) for quality 
seed production. Indonesian farmers must have 
selected varieties resistant to weathering stress. 
Not all varieties from Indonesia, however, have 
high levels of resistance to weathering...
 “We have noted that a high percentage 
of the varieties identifi ed as having resistance 
to fi eld weathering and superior storability 
are brown- or black-seeded. However, not 
all blackseeded lines have good storability.” 
Address: Soybean breeder, Grain Legume 
Program, International Inst. of Tropical 
Agriculture, P.M.B. 5320, Ibadan, Nigeria.

970. Kutlu, Y. Ziya. 1982. [Soybeans in] Turkey. 
INTSOY Series No. 22. p. 180-82. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and 
Stand Establishment (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Production 
technology. Organization.
 “Soybean production started in the 1940s... 
The Soybean Development Project is conducted 
by the Ministry of Agriculture and Forests... 
Research on soybean improvement is conducted 

by four Agricultural Research Institutes.” Address: 
Agronomist, Aegean Regional Agricultural Research Inst., 
Menemen-Izmir, Turkey.

971. Na Lampang, Arwooth. 1982. Factors affecting the 
sowing of soybeans: Cropping methods. INTSOY Series No. 
22. p. 116-20. J.B. Sinclair and J.A. Jackobs, eds. Soybean 
Seed Quality and Stand Establishment (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [7 ref]
• Summary: Contents: Introduction. Literature review. 
Current research and development. Relay–Intercropping: 
Optimum plant density, row widths, row number. Crop stand: 
Skips and compensation. Effect on seed quality. Constraints 
on effi cient production. Acknowledgment. Discussion.
 “Due to their short growth duration (100 ± 10 days), 
their adaptability to short spells of moisture defi ciency and 
excess, their high yield potential, and their soil-improving 
capacity, soybeans have been a preferred component in 
traditional cropping systems widely practiced by Thai 
farmers. The fi rst program to promote the growing of 
soybeans in Thailand, initiated about 1930, sought the 
acceptance of soybeans as a sequence crop to follow the 
main rice crop in the north. The idea was well received 
wherever irrigation facilities were available during the 
dry season.” Address: Director, Field Crops Div., Dep. of 
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Agriculture, Bangkhen, Bangkok, Thailand.

972. Panabokke, C.R. 1982. Keynote address: Soybeans 
in Sri Lanka. INTSOY Series No. 22. p. 6-8. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Soybeans lose their viability very quickly 
when stored under conditions of high humidity and high 
temperature... In the small-seeded types, it was found that the 
seed quality was better...
 “Sri Lanka is more fortunate than many other tropical 
countries because it can produce at least two soybean crops 
per year. One crop is produced as a rain-fed crop during 
the wet Maha season. The other crop is produced with 
supplementary irrigation during the dry Yala season. Thus, 
soybean seeds that are harvested from the Maha crop in 
January/February can be conveniently used as seeds for the 
Yala planting in April/May.
 “Seeds from the Yala crop normally harvested in July/
August can be used for the Maha planting in October/
November. The period of seed storage, therefore, will be 
lower than the normal 6 to 8 months that would be needed in 
the unimodal rainfall types in most of monsoon Asia.
 “The main strategies in the Sri Lankan program are, 
therefore, directed along the following lines: 1. Breeding of 
heat-tolerant types; 2. Breeding and selection for fi rmness 
of seed coat; 3. Developing small-seeded cultivars because 
small size appears to be related to seed viability and 
because small seeds can emerge more easily from a hard 
soil surface;... 5. Adapting double cropping to avoid long 
storage periods.” Address: Director, Dep. of Agricultural 
Development and Research, Sri Lanka.

973. Quebral, Florenco C. 1982. [Soybeans in] The 
Philippines. INTSOY Series No. 22. p. 166-71. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: Contents: Introduction. Cultivar improvement. 
Planting. Inoculation and fertilization. Pests and diseases. 
Intensive cropping. Utilization. Costs and returns. Marketing. 
Marketing program. Areas that need attention. Cooperating 
agencies.
 “The domestic supply of soybeans has never been 
suffi cient to meet national demands for food, feed, and 
industrial uses. Total domestic soybean production in 
1978 was reported to be 7,099 metric tons. Approximately 
176,000 metric tons of soybeans, costing $30.8 million, were 
imported.
 “To boost domestic production, the government has 
launched projects like Masaganang Maisan, the white 
corn and feed grains program, and the National Soybean 
Development Program...

 “Researchers at the University of the Philippines at Los 
Baños have produced bottled soymilk (Philsoy) using the hot 
water grind technique... Fermented soybean products, such 
as soy sauce, soy cheese (tokwa [tofu]), soy paste (miso), soy 
curds (tahuri [tofu in brine]), and canned salted beans (tausi 
[fermented black soybeans]) are the most common soybean 
products used as ingredients in traditional Filipino dishes. 
A cheese-like product served with sugar syrup (taho) is sold 
by ambulant peddlers in urban centers.” Address: Prof. of 
Plant Pathology, College of Agriculture, the Univ. of the 
Philippines at Los Baños.

974. Senanayake, E.L. 1982. Soybeans as food through the 
ages. INTSOY Series No. 22. p. 3-4. J.B. Sinclair and J.A. 
Jackobs, eds. Soybean Seed Quality and Stand Improvement 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “It is true that my country [Sri Lanka] goes back 
2,523 years and has not suffered a great deal from famine. 
But in the recent past, in 1973, ‘74, and ‘75, there was an 
unprecedented drought, and I saw people eating things that 
normally the people of our country do not eat.
 “The soybean, which is called a miracle bean, is fairly 
new to us. Prior to the Second World War, the late Mr. Walter 
Moragoda, Chief Propaganda Offi cer in the Agriculture 
Department, encouraged the growing of soybeans. But the 
crop was adopted only in the village home gardens. We 
owe a great debt of gratitude to the late Mr. Bill Golden, 
who, with his untiring efforts, interested the Agriculture 
Department and the people of Sri Lanka in the soybean. His 
efforts got us into INTSOY, which has benefi ted us greatly. 
Since 1975, through UNDP and FAO assistance, we have 
had the assistance of Dr. Carl Hittle and his team, who have 
developed soybeans to a great extent in this country. We 
must thank UNICEF and CARE for having sponsored the 
pilot factory at Gannoruwa...
 “I am happy to see Mrs. Y.Y. Kim here in this hall. 
[Note: She is the wife of Gai W. Kim, of UNDP, Sri Lanka]. 
She, in her own silent way, has been propagating the use 
of soybeans at the village level... Mrs. Kim has taught 
housewives to use the ordinary grinding stone to reduce 
soybean seed to a powder that is edible... I think CARE, by 
introducing Thriposha, has introduced an infant milk food 
that I hope will catch on in the future and not only stop the 
drain of our foreign exchange in importing infant milk foods 
but also give our children a wholesome protein diet...
 “We are experimenting with the possibility of using 10 
percent soybean fl our in baking our bread, which will save 
a tremendous amount of money spent in foreign exchange. 
Soya milk for infants is also being promoted by the new Soy 
Foods Research Centre (SFRC).” Address: Minister, Ministry 
of Agricultural Development and Research, Government of 
Sri Lanka.

975. Sinclair, J.B.; Jackobs, J.A. eds. 1982. Soybean seed 
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quality and stand establishment. INTSOY Series No. 22. xiii 
+ 206 p. March. Proceedings of a conference for scientists of 
Asia. Held 25-31 Jan. 1981 at Colombo, Sri Lanka. (College 
of Agric., Univ. of Illinois at Urbana-Champaign). [150+ ref]
• Summary: This conference was sponsored by: The 
Sri Lanka Ministry of Agricultural Development and 
Research, The Seed Technology Laboratory, Mississippi 
State University, and the International Soybean Program 
(INTSOY); In collaboration with: The Food and Agricultural 
Organization of the United Nations (FAO), the United States 
Agency for International Development (USAID).
 The Proceedings are divided into 6 parts: Conference 
participants (directory of 85 people from 23 countries). 
Inaugural addresses. Invited Papers. Country Reports. 
Abstracts of contributed papers. Report of the working 
committees: Production, Crop Protection, Storage and 
Mechanization.
 In the Foreword, W.N. Thompson, Director of INTSOY, 
notes: “Part of the rationale for the conference came from 
the experience in the INTSOY variety trials program, 
particularly in the International Soybean Variety Experiment 
(ISVEX), which indicated that high quality soybean seeds 
can be produced in tropical and subtropical environments...
 “It is especially relevant to present production problems 
in countries where high ambient temperatures and humidity 
prevail at harvest and during storage, and where high soil 
temperature and moisture prevail at planting time.
 “The objectives of this conference relate directly to 
the overall INTSOY goals of gathering, distilling, and 
disseminating the best current knowledge of problems facing 
small farmers.” Address: Univ. of Illinois, Urbana.

976. Tongdee, Amnuay. 1982. [Soybeans in] Thailand. 
INTSOY Series No. 22. p. 176-79. J.B. Sinclair and J.A. 
Jackobs, eds. Soybean Seed Quality and Stand Establishment 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Area and production. 
Production technology: Cropping patterns, pests 
and diseases. Seed production program: Constraints. 
Organization. Discussion.
 “Soybeans are one of the most important economic 
crops of Thailand. They are grown mostly in the northern 
region, with the largest area in Sukhothai and Chiang 
Mai Provinces... Nearly 70 percent of the total area under 
soybeans in Thailand is in the Sukhothai area.” Address: 
Deputy Director, Field Crops Div., Dep. of Agriculture, 
Bangkhen, Bangkok, Thailand.

977. Wang, Jinling. 1982. [Soybeans in] People’s Republic 
of China. INTSOY Series No. 22. p. 136-39. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: The author’s name used to be romanized as 

Wang Chin-ling in Wade-Giles. Contents: Introduction. 
Soybean management in each soybean cultivation region in 
China. Yellow River and Hwai River Valley summer soybean 
region. Yangtze River Valley summer soybean region. 
Autumn soybean region. Multiple soybean cropping season 
region.
 “... the soybean production area is being kept to about 
7.6 million ha, with an annual production of 7 to 8 million 
metric tons. In 1975, the area devoted to soybeans was 7.0 
million ha, with a production of 7.3 million metric tons; in 
1976, 6.69 million ha and 6.62 million metric tons; and in 
1977, 6.842 million ha and 7.235 million metric tons. The 
average soybean yield per ha is just over 1 metric ton. One 
reason for such low yields is that in most parts of China 
soybeans are a secondary crop in a rotation system, and are 
sown mostly after the harvest of winter crops or summer 
rice. Thus, soybeans grow during the shortest days, and 
under other adverse conditions. The main soybean-producing 
area is in the northeast of China, where the yield frequently 
averages more than 3,000 kg/ha...
 “Spring soybean region: The main area of this region 
is in northeast China, where there is only one full season 
crop each year, and soybeans occupy about 20 percent of 
the cropping area. Soybeans are planted in late April to 
early May and mature in late September... The main rotation 
systems are corn-soybeans-millet (or sorghum), and soybean-
spring wheat-corn...
 “About 90 percent of the soybean cultivars in present 
commercial production in the northeast were developed 
through hybridization with indigenous cultivars as parents...
 “Yangtze River valley summer soybean region: Near 
the urban areas farmers grow spring soybeans, sown around 
the middle of April and harvested at the middle of June, like 
green beans, to be used as a fresh vegetable. There is also 
a large acreage of spring soybeans with a cropping system 
that incorporates three crops–winter barley or wheat, spring 
soybeans interplanted between rows of barley or wheat at the 
dough stage, and autumn paddy rice–in one year. Soybeans 
planted along the edge of paddy rice fi elds are also spring 
sown. Another three-crop system consists of winter crops–
early- and middle-season rice and autumn soybeans–in one 
year. Such complex cropping systems and various natural 
conditions in this region cause soybeans to be exceedingly 
diversifi ed in type. Therefore, this region has the most 
plentiful soybean germplasm resources.
 “Most spring-sown soybeans in this region belong to 
maturity groups I to III; most summer-sown soybeans, to 
maturity groups VI to VII; and most autumn-sown soybeans, 
to maturity groups VIII to IX...
 “Autumn soybean region: In the southern part of China, 
on the less fertile, water-defi cient land, a rotation system of 
three winter crops–early or middle-season rice and autumn 
soybeans–is favored. The autumn soybeans are sown in early 
November...
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 “Farmers in this region traditionally pay a great deal 
of attention to seed selection, cleaning, and storage. The 
selected clean seeds are desiccated to a degree (water content 
below 11 percent) at which they can be beaten easily into 
pieces. The desiccated seeds are stored in glazed small-
mouthed jars and sealed to be stored over the hot, moist 
summer. The jars are opened early the next fall within 10 
days before seeding. It is observed that seeds of small-seeded 
types store better.
 “Multiple soybean cropping season region: In the 
southernmost portion of China, there is a frostless belt where 
the mean winter temperature is as high as 18º to 20º C. 
Therefore, winter soybeans can be sown in late December 
and mature from mid-April to early May. In commercial 
production, spring soybeans that are planted from mid-
February to early March and mature from mid-May to early 
June are dominant and prevalent, and the yield per unit 
area is also as high as 1.5 metric tons/ha. In addition, in 
commercial production, summer-sown soybeans are sown 
in the middle of May and harvested in the middle of August, 
and autumn-sown soybeans are planted in mid-July (after 
rice) and harvested in early November.” Address: Prof. of 
Plant Breeding, North East Agricultural College, Harbin, 
China.

978. Wang, Lian Zheng. 1982. Some aspects of soybean 
production and the quality of soybean seeds in Heilongjiang 
Province. INTSOY Series No. 22. p. 195-96. J.B. Sinclair 
and J.A. Jackobs, eds. Soybean Seed Quality and Stand 
Establishment (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “Heilongjiang Province is one of the main 
areas of soybean production in the People’s Republic of 
China. It ranks fi rst both in area and in total output of all the 
provinces. The average output per ha is 1.5 ton. In 1979 the 
soybean area in Heilongjiang occupied 1,660,000 ha, but by 
1985 it will be 2,000,000 ha... Harvesting is usually done by 
Dongfeng combines on state farms but by manual labor in 
the people’s communes...
 “In the Northeast of China, there are large areas (100-
200 ha) of fi eld blocks of soybeans with yields as high 
as 300 metric tons/ha, but the average yield of the whole 
Northeast is only 1 to 6 metric tons/ha. The reason that 
soybean production in the South is low is that soybeans 
are planted after winter wheat or spring rice, so that the 
seeding time is very late, and such soybeans grow under 
short day conditions. Another reason is that soil in the 
Northeast is richer than that in the South.” Address: Assoc. 
Prof. and Vice-Director, Academy of Agricultural Science of 
Heilongjiang Province, Harbin, China.

979. Wey, J.; Saint-Macary, H.; Toure, Omar. 1982. 
Inoculation du soja par le Rhizobium japonicum au Sénégal. 
Détermination de la dose d’inoculation à appliquer au 

champ [Inoculation of soybeans by Rhizobium japonicum in 
Senegal: Determination of the dose of inoculation to apply in 
the fi eld]. Agronomie Tropicale (France) 37(1):24-29. Jan/
March. [10 ref. Fre]
• Summary: Since there are no strains of Rhizobium in 
Senegal soils capable of nodulating soybeans, inoculation is 
necessary. It has been shown that inoculating the soil is better 
than inoculating the seeds directly, since the latter method 
often reduces seed germination. Two fi eld trial, in 1979 and 
1980, showed that nodulation and yields as high as those 
obtained using 10 times as much inoculum can be obtained 
with a dressing of 5 liters/ha of pure culture Rhizobium 
japonicum (1,000 million bacteria per ml), mixed with 
peat or other organic carrier. Address: 1&3. CNRA (Centre 
National de Recherches Agronomiques), B.P. 51, Bambey, 
Senegal; 2. IRAT-GERDAT, Division d’Agronomie, B.P. 
5035, 34032 Montpellier Cedex, France.

980. Yacoubi, M.A. 1982. Effect of seeding method and 
density on stand establishment and soybean yield in 
Slimania, Morocco (Abstract). INTSOY Series No. 22. p. 
198. J.B. Sinclair and J.A. Jackobs, eds. Soybean Seed 
Quality and Stand Establishment (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: “Seven different methods of seeding (fi ve hand 
and two mechanical) were used along with fi ve seeding 
densities (70, 80, 90, 100, and 120 kg/ha) of Clark 63 (in 
1978) and Calland (in 1979). These soybean cultivars were 
tried in a fi eld located in the northeast corner of Morocco, 
near Oujda, on the 22nd of May in both 1978 and 1979... In 
1978, the stands varied from an equivalent of 250,000/ha to 
321,200/ha and the yields were located between 3.78 metric 
tons/ha and 4.95 metric tons/ha.” Address: Prof., Instituto 
Agronomique et Veterinaire Hassan II, B.P. 704, Rabat, 
Morocco.

981. Yousef, Serag El-Din Said. 1982. [Soybeans in] Egypt. 
INTSOY Series No. 22. p. 140-41. (College of Agric., Univ. 
of Illinois at Urbana-Champaign).
• Summary: “Soybeans were introduced in Egypt in 1973 
[sic] and put under intensive study by the Ministry of 
Agriculture, which sought to fi nd the cultivars most suitable 
to be grown under local environmental conditions.”
 “In 1980 the area planted to soybeans represented 1.5% 
of the 5.5 million feddan total cultivated area in Egypt. Note: 
A feddan is an Egyptian unit of land area, formerly used 
throughout the Middle East and North Africa. One feddan 
equals about 1.038 acre or 0.42 hectare.
 Tables show: (1) Production of soybeans in Egypt from 
1985 to 1980. In 1975 the area of 8,505 feddans [8,829 
acres] produced 4,808 metric tons of soybeans, for a yield 
of 0.565 tons per feddan. In 1979 the area and production 
peaked; 99,196 feddans produced 96,123 metric tons of 
soybeans, for a yield of 0.970 tons per feddan. In 1980 
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area decreased by 17% to 82,679 feddans and production 
decreased by 9.3% to 87,224 tons.
 (2) The area and location for growing various soybean 
cultivars in Egypt. The soybean variety Calland was planted 
on 33,386 feddans in the Middle Delta. Clark was planted on 
30,762 feddans in the Elmenia and Assuit governorates. And 
Williams was planted on 18,531 feddans in the North Delta. 
Total area planted to the three: 82,679 feddans.
 (3) Recommended irrigation schedules. First irrigation 
after 17 to 22 days. Thereafter, roughly once every 15 to 
20 days. (4) Recommended amounts per feddan of 3 types 
of fertilizer (N, P, and K) and date of application of each. 
Address: Director, General Seed Department, Seed Testing 
Station, Cairo, Egypt.

982. Kim, Gai W. 1982. Re: Details of introducing tofu 
[Boncheese] to Sri Lanka. More on replacing coconut milk 
with soymilk. Letter to William Shurtleff at Soyfoods Center, 
April 23–in reply to inquiry of April 13. 2 p. Typed, with 
signature.
• Summary: “Thank you for your letter dated 13 April 1982 
asking me for information about Sri Lanka’s fi rst tofu shop.”
 The name of the shop was Boncheese, 128 Kitulwatte 
Rd., Colombo, Sri Lanka. Phone: 596-992. Owner: Mr. 
U.N. Gunasekera; he is one of the few big contractors in Sri 
Lanka.
 Work on the factory was completed by March 1980. 
The product, Boncheese, was publicly retailed at a stall in 
Kolpetty Market, the largest market in Colombo. The factory 
had to be closed from December, 1980 to March, 1981 due 
to a shortage of soybeans in the local market. At the moment, 
Cornel’s Super Market, which opened in early August, the 
only Super Market in Colombo, is the sole sales outlet for 
Boncheese; 60 lb per day is supplied.
 Sri Lankans usually cut tofu into ½-inch cubes and 
deep fry them before adding them to curry in place of whole 
boiled eggs or beef. Foreigners and Sri Lankans who have 
lived abroad are the best customers. “I have already given 
quite a few demonstrations on how to use tofu but, I think, 
more efforts should be made.
 “I named tofu as ‘Boncheese’ in order to give Sri 
Lankans a name that was more familiar to them. Locally 
any bean is called ‘Bonchi.’ I added ‘Cheese’ to make it 
‘Boncheese’ because of its similarity in texture and in the 
way it is made like farmer’s cheese which I used to replace 
with tofu when it as not available.
 Sri Lankans use coconut milk to make their curries; it 
is not only very expensive but also very rich in cholesterol 
[high in saturated fats]. So far I succeeded in replacing 
coconut milk with diluted soya paste at the kitchens of 
Colombo General Hospital and Welikade Prison. The 
Boncheese factory delivers about 30 kg (dry weight) of 
soybeans wet ground every morning to those institutions 365 
days a year. Since 500 gm of soybean replaces 10 coconuts, 

600 coconuts are not used and that means 100% saving in 
cost to the institutions.
 At my urging, the Nutrition section of the Ministry of 
Plan Implementation already ordered two grinding machines 
from Bean Machines, Inc. One machine will be given to 
the Welikade Prison kitchen so that it will not only be self-
suffi cient in making its own soy paste (at the moment only 
30% of the coconut milk is replaced by soy paste) but will 
also be able to make tofu and soy bread. The prison farms are 
already growing their own soybeans! Address: c/o UNDP in 
Sri Lanka, P.O. Box 1505, Colombo, Sri Lanka.

983. Selliers, Francois de. 1982. Re: Mr. Surjan Singh 
desires to become a member of Comsoy. Letter to William 
Shurtleff at Soyfoods Center, April 27. 1 p. Plus 6 p. 
attachment of United Nations Personal History form fi lled 
out by Surjan Singh. Typed, with signature of B. Zimmer for 
Dr. de Selliers on letterhead.
• Summary: IIDC was approached by Mr. Surjan Singh, 
a food processing specialist working with the “Sri Lanka 
Soybean Development Programme” who desires to become a 
member of Comsoy.
 Mr. Singh has been involved with the above mentioned 
programme as an advisor since Feb. 1918. “We are enclosing 
his biodata for your consideration. Would you kindly let 
us know, by May 20, 1982 at the latest, if you have any 
objections to Mr. Singh’s membership. In case we have 
not received any news from you, we would consider that 
you accept his application and shall inform Mr. Singh, 
accordingly.”
 Note: The 6-page “United Nations Personal History” is a 
rich source of information about Surjan Singh, who was born 
on 11 July 1939 in India, who is presently with C.A.R.I., 
Gannoruwa, Peradeniya, Sri Lanka, but whose permanent 
address is Head, Food Technology, G.B. Pant University 
of Agriculture and Technology, Pantnagar, India. Address: 
Chairman, IIDC (International Investment & Development 
Corp.) Belgium, Belgium S.A., Rond-Point de l’Etoile 3, 
Boite 8, B-1050 Brussels, Belgium. Phone: (02) 640-68 00.

984. Javaheri, F.; Nyemba, R. 1982. Research notes: 
Notes on soyabean nodulation with indigenous Rhizobium 
available in Zambia soils. Soybean Genetics Newsletter 
9:173-74. April.
• Summary: “In the 1977-78 season, the commercially 
grown soybean variety ‘Hernon 147’ was noticed to have 
nodulated profusely in a virgin land [never before planted to 
soybeans], without artifi cial seed inoculation. This was in the 
Mkushi area where soybean production then had just begun 
to expand. Observations made elsewhere in the country 
confi rmed that only this variety, out of the fi ve currently 
recommended, was capable of nodulating without seed 
inoculation. The effectiveness of nodulation was confi rmed 
by excellent growth, dark [green] coloured plants and 
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commercial yields in excess of 2.0 tons [metric tons] per ha 
being reported by farmers. Experimental data recorded under 
best management practices, including seed inoculation prior 
to planting, confi rms that the yield potential of this particular 
variety is not much higher than 2.0 tons per ha in that area
 In 1979-80, the same observation was made in the same 
area, for a breeding line under experiment and in a farm test 
program. The line was released in April, 1981, under the 
name ‘Magoye’ as the second commercial soybean variety 
with this ability to nodulate. Excellent growth and dark-
coloured plants were observed and commercial yields in 
excess of 3.0 tons per ha were reported by farmers, a yield 
very close to the variety’s potential.
 “The signifi cance of varieties capable of nodulating and 
producing high yields without seed inoculation is for the 
expansion of soybean production among small scale farmers 
who will not have easy access to inoculum. The extension of 
information on soybean production to these farmers started 
in 1980.” Address: 1. FAO Agronomist; 2. Microbiologist. 
Both: Mount Makulu Central Research Station, Chilauga, 
Zambia.

985. Shanmugasundaram, S.; Toung, T.S.; Almodiente, 
R.B. 1982. Yield evaluation of immature, green soybeans. 
Soybean Genetics Newsletter 9:97-99. April.
• Summary: Regardless of the season, some of the breeding 
lines tested have the potential to produce a total biomass of 
24 tonnes/ha on a fresh weight basis, up to 43% of which 
can be pods. Pods containing two or more seeds comprised 
71-92% of all pods in the spring and 84-92% in the autumn. 
Address: AVRDC, Shanhua, Taiwan.

986. Shanmugasundaram, S.; Yen, Chung-Ruey. 1982. 
Screening for immature green soybeans as a vegetable. 
Soybean Genetics Newsletter 9:95-97. April. [3 ref]
• Summary: “Soybeans, either immature green beans in 
the pod as in Japan, or shelled immature green beans as in 
China, are used as a vegetable in a number of countries. 
Although there is no strict defi nition of vegetable soybeans, 
generally large pods and seeds are preferred. The pubescence 
and hilum color should be gray. The majority of the pods 
should be either 2 or 3 seeded.”
 The authors evaluated 136 large-seeded germplasm 
accessions against two locally grown vegetable soybeans. 
The seeds were planted on 2 July 1981. Address: AVRDC, 
Shanhua, Taiwan.

987. Kauffman, Harold E. 1982. Re: Thoughts on becoming 
director of the International Soybean Program (INTSOY). 
Letter to William Shurtleff at Soyfoods Center, May 10. 1 p. 
Typed, with signature on letterhead.
• Summary: “After working in rice research with IRRI 
and many national rice research programs for the past 14 
years, I fi nd my new position as Director of the International 

Soybean Program (INTSOY) very challenging. I note 
many similarities in the dramatic gains in rice and soybean 
production during the past two decades in selected countries 
and environments around the world. The production gains for 
both crops have been greatly facilitated through international 
collaboration in research and outreach activities. However, 
the gains for rice have been most striking in the tropics 
whereas soybean gains have been primarily in the temperate 
regions.
 “During the next decade, I believe very substantial gains 
in soybean production and utilization can be achieved in a 
number of developing nations in the tropics and subtropics 
if we can strengthen the international soybean research and 
development network through increased fi nancial support, 
organizational fl exibility and program expansion. Increased 
soybean production and utilization will contribute towards 
improved nutrition for many people and lead to increased 
economic development.
 “The attached INTSOY Newsletter article outlines what 
I believe is the catalytic role that INTSOY should play in this 
collaborative international effort. The key to the success of 
this effort will be INTSOY’s effectiveness in strengthening 
global network activities through the strengthening of 
national and regional programs.
 “I am writing you because of your long-term interest in 
soybean research and development. If you have any thoughts 
or suggestions about an international soybean research 
strategy, I would very much like to hear from you.” Address: 
INTSOY Director, 113 Mumford Hall, 1301 W. Gregory Dr., 
Urbana, Illinois 61801. Phone: 217-333-6422.

988. Switzer, Larry. 1982. Spirulina: The whole food 
revolution. New York, NY: Bantam Books. vii + 135 p. 
Illust. by Akiko Aoyagi Shurtleff. No index. 18 cm. [78* ref]
• Summary: Contents: Acknowledgements. Why spirulina? 
1. Introducing your venerable ancestors: The microalgae. 
2. The history and rediscovery of spirulina. 3. Nutritional 
value. 4. A natural way to weight control: The diet of no-diet. 
5. From vitamin food to vegetable protein breakthrough. 6. 
Survive and thrive: Food reserves and future microfarms. 7. 
Cooking with spirulina: Three favorites and thirty recipes. 
8. State of the art: Algae farming around the world. 9. 
Marketing spirulina: Breaking the food barrier. 10. Spirulina 
and world protein politics. 11. The future: Farming deserts, 
oceans, and planets. Appendix A: The Proteus-Earthrise 
story. Appendix B: Product standards and quality controls.
 Soy-related recipes include: Instant spirulina miso soup 
(p. 51). Aquamole dip or dressing (with tofu and tamari soy 
sauce, p. 53-54). Tofu dip (p. 54). Pro-miso canape (p. 56). 
Pro-miso soup (p. 57). Tofu eggless salad (p. 63). Miso salad 
dressing (p. 65). Pastalina (with tofu chunks, p. 68).
 “Nature’s oldest protein is now a perfect food 
supplement for diet, energy, and total health.” Appendix A 
expands on the history of Proteus-Earthrise from the 1980 
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edition of this book. In 1979 Proteus launched the fi rst U.S. 
market test of spirulina, fi rst in aquatic specialty feeds and 
then in the health foods market, under the Earthrise brand. 
Earthrise products have been marketed through Spruce Street 
Marketing of Boulder, Colorado, run by Bob Bellows and 
Terry Cohen, formerly of Celestial Seasonings.
 Pages 126-27 note: “One possible criticism of single-cell 
proteins, such as microalgae and yeast, is their relatively high 
level of nucleic acid (RNA and DNA) compared to other 
common foods. The ingestion of large amounts of nucleic 
acid can raise the uric acid level in the body and increase 
the chances of kidney stones and gout. The Protein Advisory 
Group of the United Nations currently recommends that 
daily nucleic acid intake be limited to 2 grams. These levels 
are conservative. They allow signifi cant intake with no ill 
effects. Two grams would be found in 45 grams of Spirulina, 
which provides 45% of the U.S. RDA adult protein intake. 
Spirulina will present no problem when taken at the 10 to 
20 gram level daily, as suggested by Earthrise.” Address: 
Founder and President, Proteus Corp.

989. Kauffman, Harold E. 1982. Re: International Soybean 
Center. Letter to William Shurtleff at Soyfoods Center, June 
8. 1 p. Typed, with signature on letterhead.
• Summary: Thanks Shurtleff for his ideas concerning the 
development of an International Soybean Center. With 
this letter he is asking Dr. Carl Hittle to send Shurtleff 
information on the Costa Rica program. Dr. Hittle recently 
visited there and knows about their current activities. 
Address: INTSOY Director, 113 Mumford Hall, 1301 W. 
Gregory Dr., Urbana, Illinois 61801. Phone: 217-333-6422.

990. Eaglesham, A.R.J.; Ayanaba, A.; Ranga Rao, V.; Eskew, 
D.L. 1982. Mineral N effects on cowpea and soybean crops 
in a Nigerian soil: I. Development, nodulation, acetylene 
reduction and grain yield. Plant and Soil 68(2):171-81. June. 
[15 ref]
• Summary: “In conclusion, we have described excellent 
expression of root nodule symbioses, and patterns of 
development through the season, in cowpea and soybean 
crops in Nigeria at a measured soil-N availability and the 
extent to which the symbioses were affected by a measured 
uptake of fertilizer-N.” Address: International Inst. of 
Tropical Agriculture, Ibadan, Nigeria.

991. Eaglesham, A.R.J.; Ayanaba, A.; Ranga Rao, V.; Eskew, 
D.L. 1982. Mineral effects on cowpea and soybean crops in a 
Nigerian soil. II. Amounts of N fi xed and accrual to the soil. 
Plant and Soil 68(2):183-92. June. [31 ref]
• Summary: “N-benefi ts accrued from two of the cowpea 
cultivars when grown at low mineral-N levels, but with 
higher mineral-N availability, no cultivar contributed N 
because of inhibition of nodulation and lowered N2-fi xation. 
Although the soybeans fi xed more N than the cowpeas they 

caused greater net N-depletions because they sequestered a 
greater fraction of N in the grain.”
 It was estimated that soybeans fi xed 114-188 kg/ha of 
nitrogen in the soil. Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

992. Fernando, L.H.; Asghar, M.; Chase, R.G.; Fitzgerald, 
J.; McDonnell, M.R. 1982. Field experiments with cereals 
and grain legumes in W. Samoa. Alafua Agricultural Bulletin 
(Apia, Western Samoa) 7(2):40-46. April/June. [9 ref]
• Summary: In the section on “Grain legumes or pulses,” 
the fi rst plant discussed is the “Soya bean (Glycine Max L): 
This is the most important of the pulses, because of its oil 
and protein contents. However, in the islands of the South 
Pacifi c this is not yet regarded as a useful crop. Small extents 
of soya bean have however been grown. The varieties Bragg, 
PB-1 and Improved Pelican introduced from Sri Lanka 
in 1979 were grown very successfully in small plots at 
Alafua in 1981. In these varieties high yield was found to be 
dependent on the number of pods per plant (Singh 1980) and 
both seed number and seed size (Taufa 1981).
 “The variety Davis from Hawaii was used at Nu’u in 
1981 in legume inoculation experiments in association with 
the Project for Nitrogen Fixation by Tropical Agricultural 
Legumes (NifTAL). In all the efforts made so far from 1979, 
growth and pod production have been very impressive even 
with little or no fertilizer... In an experiment at Nu’u in 
1981, sponsored by NifTAL, plots which were sown with 
inoculated seed yielded 3458 kg/ha of seed...
 “Sixteen elite varieties of soya bean were received in 
1982 from the Intsoy [INTSOY] International Soybean 
Program conducted by the University of Illinois, and these 
are now ready for sowing in a replicated fi eld experiment at 
Alafua.
 “The critical factor in soya bean production is to bring 
the plants into maturity in the dry weather of June and July; 
sowing is therefore best done in April.
 “If soya bean is grown for the unripe seed, for use as a 
vegetable, it does not need to be harvested in dry weather. 
The green pod is harvested and the immature seed is eaten 
[after boiling]... Soya milk is a substitute for cow’s milk...” 
Address: 1,4-5. Dep. of Crop Production; 2-3. Dep. of Soils 
Science. All: School of Agriculture, Univ. of the South 
Pacifi c, Apia, Western Samoa.

993. Shurtleff, William; Aoyagi, Akiko. 1982. Soyfoods 
industry: directory and databook. 2nd ed. Lafayette, 
California: Soyfoods Center. 56 p. June. 28 cm. [24 ref]
• Summary: A detailed study of the rapidly emerging 
soyfoods industry and market. Contains original statistics 
compiled by the Soyfoods Center through interviews with 
companies. Contents: 1. Terminology: The many types of 
soyfoods. I. Traditional low-technology soyfoods. 1A–
Nonfermented soyfoods: Fresh green soybeans, whole dry 
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soybeans, soynuts and soynut butter, soy sprouts, whole 
soy fl our & grits, roasted soy fl our [kinako] & soy coffee, 
soymilk and dairylike soymilk products, tofu (eight types), 
okara or soy pulp, yuba.
 1B–Fermented soyfoods: Tempeh, miso, soy sauce, 
shoyu & tamari, natto & thua-nao, fermented tofu 
& soymilk, soy nuggets [fermented black soybeans] 
(Hamanatto & tou-ch’ih).
 II. Modern soy protein foods: Defatted soy fl our, grits 
& fl akes, soy protein concentrates, textured soy protein 
products, soy protein isolates.
 III. Soy oil products: Soy salad oil & cooking oil, soy oil 
margarine & shortening, soy lecithin.
 2. Soyfoods industry directory: Names and addresses of 
over 850 soyfoods manufacturers in the Western world, plus 
major soymilk, miso, shoyu, and yuba manufacturers in East 
Asia. 3. Analysis of the soyfoods industry in the U.S.
 4. Trends in U.S. and world soybean production: Graph 
of world soybean production (1922-1979) including graphs 
for the world total, USA, Asia total, and Latin America. 
Graph of U.S. soybean production, yields, and exports 
(1924-1979).
 5. Analysis of the tofu industry in the West: The U.S. 
tofu market: overview and outlook. Graph of the number of 
tofu (and tempeh) manufacturers in the West from 1975 to 
1982. Four-year analysis of the tofu industry in the West. 
Listing of North America’s largest tofu manufacturers and 
their weekly tofu output. Japan’s largest tofu manufacturers 
and their daily output. Favorite tofu, soymilk, and tempeh 
recipes as served at U.S. soyfoods, delis, cafes, and 
restaurants, or marketed as ready-to-serve products. Books 
on tofu published in America.
 6. Analysis of the tempeh industry in the West: Graph of 
number of tempeh manufacturers. Recipes. Listing of North 
America’s largest tempeh manufacturers and their weekly 
output.
 7. Analysis of the worldwide soymilk industry: Analysis 
of the soymilk industry in the United States. Analysis of 
the soymilk industry in Japan. Major Japanese soymilk 
companies and their products.
 8. Analysis of the soy sauce / shoyu and miso industries 
worldwide. Statistics on fermented soyfoods in East Asia. 
The soy sauce market in the United States (1981). U.S. 
imports of soy sauce. Graph (1947-1981. Source: U.S. 
General Imports, Schedule A. Commodity by Country. U.S. 
Dept. of Commerce, Bureau of Census). U.S. imports of 
soy sauce. Table (1947-1981. Source: U.S. General Imports, 
etc. See above). The shoyu / soy sauce market in Japan. 
Graph. (1886-1980. Includes: Number of manufacturers. Per 
capita consumption. Shoyu production. Kikkoman’s market 
share (%)). The miso market in Japan. Graph. (1930-1980. 
Includes: Per capita consumption. Total miso production. 
Factory production. Number of manufacturers. Home 
production. Amount of soybeans used). Overview of the 

miso market in the United States. Miso exports from Japan 
(1981). Japan’s ten largest miso manufacturers and their 
output.
 9. Other: Analysis of the soynuts industry in the U.S. 
North America’s larger soyfoods delis, cafes & restaurants. 
The soybean crushing industry; overview.
 10. Soyfoods terminology and standards (Glossary of 
soyfoods terms): I. Traditional nonfermented soyfoods: Fresh 
green soybeans, okara, roasted soy fl our (soy coffee, soy 
chocolate), soybeans, soymilk (soymilk ice cream, soymilk 
soft serve, frozen soymilk yogurt, soymilk mayonnaise, 
soy shakes, soy nog, soymilk whipped cream), soynuts, soy 
sprouts, tofu (regular tofu, deep-fried tofu {deep-fried tofu 
cutlets called nama-age or atsu-age in Japan, deep-fried 
tofu burgers or burger balls, called ganmodoki or hiryozu 
in Japan, deep fried tofu pouches (called aburage in Japan; 
the words “deep-fried” may be dropped from the names 
after the initial usage, and in recipes or on package labels, 
if desired}), silken tofu {made without separation of curds 
and whey, called kinugoshi in Japan; modern types, all made 
with glucono delta-lactone as coagulant, and all known in 
Japanese as juten-dofu, are packaged lactone silken tofu, 
bagged lactone silken tofu (fukuro-dofu), sealed lactone 
silken tofu (buro-dofu), and Ever-Fresh Lactone Silken Tofu 
(in Tetra-Pak}), grilled tofu, frozen and dried-frozen tofu. 
(Note 1. It is illegal to describe the latter product as “freeze-
dried tofu,” since freeze-drying is a completely different 
process), terms associated with making tofu {fresh soy 
puree, a coagulant or curding agent, forming box, fi lter bag 
or pressing sack, tofu comes in cakes, not blocks}), whole 
soy fl our, fl akes and grits, yuba.
 II. Traditional fermented soyfoods: Fermented soymilk 
products (soymilk yogurt {Soy Yogurt, Soyogurt, Soygurt}, 
acidophilus soymilk, soymilk kefi r, viili, piima, buttermilk 
{Soy Kefi r, etc.}), fermented tofu (wine-fermented tofu, 
brine-fermented tofu), miso (rice miso, barley miso, 
soybean miso, Chinese soybean chiang), natto (thua-nao 
from Thailand and kinema from Nepal; all are non-salted), 
fermented black soybeans [fermented black soybeans] 
(Chinese fermented black soybeans know as shih, tou-ch’ih, 
tou-shih, or dow-si; savory fermented black soybeans called 
Hamanatto in Japan, Daitokuji fermented black soybeans 
called Daitokuji natto in Japan, Philippine fermented black 
soybeans called tausi or tao-si in the Philippines, Indonesian 
fermented black soybean paste called tauco, formerly spelled 
tao-tjo, Malaysian fermented black soybean sauce called tao-
si), soy sauce (shoyu. The fi ve basic types of Japanese shoyu 
are: regular shoyu called koikuchi shoyu in Japanese, light-
colored shoyu called usukuchi shoyu, tamari shoyu, clear 
shoyu called shiro shoyu, and rich shoyu called saishikomi 
shoyu), tempeh, other fermented soyfoods.
 Note 2. This is the earliest document seen (Sept. 2012) 
that uses the word “Soygurt” to refer to soy yogurt.
 III. Soy oil and modern soy protein foods: soy oil, 
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defatted soy fl our, fl akes and grits, soy protein concentrate, 
soy protein isolate, textured soy protein products (TSP, TVP 
is a registered trademark of the Archer Daniels Midland 
Company and cannot be used as a generic name for this 
product), meat analogs (foods typically made from spun soy 
protein fi bers to resemble meat, fi sh, or poultry products).
 11. Names of soyfoods around the world: Names of 
40 products. Brazilian / Portuguese names. British English 
names. Chinese names (fermented tofu is Toufu-ju or Sufu). 
French names. German names. Japanese names. Spanish 
names.
 12. Key institutions working with soyfoods in the 
West: The Soyfoods Center, Soyfoods Association of North 
America, INTSOY, American Soybean Association, Bean 
Machines, Inc., Soycrafters Apprenticeship Program, USDA 
Northern Regional Research Center, Sojaquelle.
 About The Soyfoods Center.
 Note 3. This is the 2nd market study published by 
Shurtleff. Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549.

994. Soyanews (Sri Lanka). 1982. Sri Lanka in soyabean 
front. 4(10):5. June.
• Summary: A review of developments with the soyabean in 
countries where it is a new crop from the INTSOY Newsletter.
The newsletter notes that development programs are now 
quite active in India, Thailand, Ivory Coast, Colombia, and 
Peru aided by several organisations” such as International 
Institute of Tropical Agriculture (IITA; Ibadan, Nigeria) 
and Asian Vegetable Research and Development Center 
(AVRDC, Taiwan). The latter is engaged in breeding soya 
varieties suitable for the tropics and subtropics.
 “The INTSOY newsletter notes that several developing 
countries have made dramatic gains in cereal production, but 
from a nutritional point of view the real success of this cereal 
production comes only when it can be supplemented with 
high-protein, low cost foods from crops such as soyabeans.”
 The ISVEX (International Soybean Variety Experiment) 
trials showed in 1979 that soyabean yields averaged 1.55 
tons per hectare in the tropics, 1.65 in the sub-tropics, and 
1.82 in temperate lands.

995. U.S. Department of Agriculture. 1982. The annual 
report on activities carried out under Public Law 480, 
83d Congress, as amended, during the period October 1, 
1979 through September 30, 1980. Washington, DC: U.S. 
Government Printing Offi ce. 32 + [40] p. See table 18. 27 
cm.
• Summary: Contents: Summary and highlights: Sales 
programs, food for development, use of foreign currencies, 
foreign donations, world food program. Title I sales program: 
Agreements signed in fi scal year 1980, accounting for Title 
I costs, self-help provisions, food for development, use and 
administration of Title I foreign currencies. Title II foreign 

donations: Program highlights, world food program, the 
food aid convention of the international wheat agreement. 
Appendix–statistical tables.
 Table 18 is titled “Title II, Public Law 480, total 
commodities shipped by program sponsor, fi scal year 1980.” 
The main program sponsors and distributing agencies, 
listed alphabetically, are AJJDC (American-Jewish Joint 
Distribution Committee), CARE, CRS (Catholic Relief 
Service), CWS (Church World Service), LWR (Lutheran 
World Relief), SAWS (Seventh-day Adventist World 
Service), UNICEF, UNRWA (United Nations Relief and 
Works Agency), and WRC (World Relief Commission). All 
of these are Private Voluntary Organizations (PVO/PVOs), 
registered with USAID. The following foods containing soy 
protein were distributed: CSM (corn soya mix), WSB (wheat 
soya blend), and small amounts of soya fl our. The vegetable 
oil which was shipped to many countries was soybean oil; it 
is not recorded here.
 Foods containing soy protein were distributed to the 
following countries or areas: Near East: Egypt, Gaza, Jordan, 
Morocco, Tunisia. Latin America: Bolivia, Chile, Costa Rica, 
Dominican Republic, Ecuador, El Salvador, Guatemala, 
Haiti, Honduras, Nicaragua, Panama, Paraguay, Peru, St. 
Lucia.
 Africa: Angola, Benin, Botswana, Cape Verde Islands, 
Comoro Islands, Ethiopia, Gambia, Ghana, Guinea-Bissau, 
Ivory Coast, Kenya, Lesotho, Liberia, Malawi, Mauritania, 
Mauritius, Mozambique, Senegal, Sierra Leone, Somalia 
Republic, Swaziland, Tanzania, Togo, Upper Volta, Zambia.
 Asia: Bhutan, India, Indonesia, Kampuchea, Nepal, 
Philippines, Sri Lanka. Address: Washington, DC. Phone: 
703-875-4901 (1991).

996. Moorman, Michael. 1982. Ice cream: Another soy 
surprise. Bestways. Aug. p. 78, 81. [2 ref]
• Summary: Describes The Farm’s work with soy ice cream 
in the USA, Guatemala, and Haiti, and their soy dairy 
in Lesotho. “Plenty, the relief organization of the Farm 
community based in Summertown, Tennessee, built a village 
soy dairy and tofu shop in Solola, Guatemala, with the help 
of local Indians and funding from the Canadian International 
Development Agency, UNICEF, and Plenty donations. In 
February, 1980, the Solola soy dairy began production and 
started selling soy ice cream and tofu from the dairy and in 
the local market place. The soy dairy is currently operated 
by local people trained by Plenty technicians. Free soy ice 
cream is distributed to poor and undernourished children 
through the nearby schools...
 “Plenty technicians also went to Haiti and worked with 
Mother Teresa’s Sisters of Charity. They made soy milk ice 
cream there for malnourished children. After training some 
of the people in how to use soybeans, they left equipment 
for them–including an ice cream machine–so they could 
continue on their own...
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 “Another arm of Plenty is reaching out to Lesotho, 
South Africa, where technicians are building a Village 
Technology Center. One of the stone huts of the Center will 
be used as a soy demonstration kitchen, where local villagers 
will be taught how to process soybeans at home. Plenty’s 
projects are just one example of how soyfoods can be 
introduced into a foreign culture.”
 Four recipes are given for homemade soy ice cream, 
each based on soymilk. Note: This is an early document 
concerning soybean products (soy ice cream) in Lesotho. 
Address: Production Manager, Farm Foods, Summertown, 
Tennessee.

997. McLeod, John. 1982. Re: Soyfoods in Costa Rica. 
Letter to William Shurtleff at Soyfoods Center, Sept. 10. 1 p. 
Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff: During my recent home 
leave in Wisconsin, you will remember that we had a rather 
lengthy phone conversation about the soybean programs that 
CARE initiated in Sri Lanka and in Costa Rica. In reference 
to that, I do hope that the information I provided will be 
helpful to you in completing your book on the history of 
soybeans.
 “We also discussed briefl y the processes for making 
soymilk that would be acceptable to westerners. You 
indicated that certain companies in the United States and 
elsewhere were producing milk that was superior to the 
INTSOY process. Since we are also interested in small scale 
soymilk plants (having a minimum of 1,500 liters per 8 hour 
shift) that would meet the needs of small communities thus 
avoiding transport problems, we would be most appreciative 
if you could send us information and your recommendations 
on such plants. Then, as soon as I hear from you, I will be 
requesting quotations and detailed information which would 
enable us to set up one or more soymilk plants here in Costa 
Rica.
 “For your information, I’m sending you the packaging 
that CARE has designed for two products that we are now 
making in our LEC Soybean Processing Plant. Frescorchata 
is a soy-rice or soy-corn based product that has non-fat 
dry milk, cocoa, cloves, cinnamon and sugar added. It is 
prepared simply by adding water and mixing. Masarina is a 
soy-fortifi ed corn fl our that can be used to prepare a variety 
of local dishes. Both these and other products are being 
distributed for use in the school feeding program (about 
400,000 benefi ciaries) and in health centers (about 50,000 
benefi ciaries) where they are served to pre-schoolers and 
pregnant and lactating mothers.
 “If you would like, I would be glad to send you 
additional information on new products as they are 
developed.
 “Best regards,...” Address: CARE-Costa Rica, Apartado 
3571, Correo Central, 1999 San Jose, Costa Rica. Phone: 21-
19-78.

998. Pulver, E.L.; Brockman, F.; Wien, H.C. 1982. 
Nodulation of soybean cultivars with Rhizobium spp. and 
their response to inoculation with R. japonicum. Crop 
Science 22(5):1065-70. Sept/Oct. [17 ref]
• Summary: “The effect of inoculation with Rhizobium 
japonicum on nodulation, plant growth, and yield of various 
soybean cultivars was studied in Nigeria and Tanzania. 
Experiments were conducted on soils on which soybeans had 
not previously been grown. Local cultivars from Nigeria and 
Indonesia nodulated with indigenous Rhizobium species at 
two sites in Nigeria. Inoculation of the local cultivars with 
several strains of R. japonicum occasionally increased nodule 
mass, but seldom increased plant growth or yield. In contrast, 
U.S. bred cultivars nodulated poorly without inoculation. 
However large increases in growth and yield were obtained 
when the U.S. cultivars were inoculated.
 “The local cultivars have low yield potentials due to 
poor agronomic characters. In contrast the cultivars of U.S. 
origin are agronomically superior but require inoculation 
with R. japonicum to realize their yield potential. A breeding 
program based upon transferring the promiscuous character 
of some local cultivars to improved U.S. material could 
produce varieties that do not require inoculation with R. 
japonicum and still produce high yield.” Address: Grain 
Legume Improvement Program, IITA, Ibadan, Nigeria.

999. Wright, Maria da Gloria Miotto; Horner, M.R.; Charini, 
L.H. 1982. Approaches for increasing soybean use by 
low-income Brazilian families. J. of Nutrition Education 
14(3):105-07. Sept. [8 ref. Eng]
• Summary: Describes an educational/distributional 
campaign to increase use of soybeans by low-income 
Brazilian families. Initially, no families surveyed used 
soybeans but, after participating in a program on nutrition 
and soybeans, and free distribution of soybeans for one 
month, soybean usage by participants increased even when 
free soybeans were replaced by low-cost soybeans. Address: 
1. Nursing School, Dep. of General and Community 
Medicine; 2. Nutrition Consultant, UNICEF; 3. Dep. of 
Statistics, Univ. of Brasilia, 70910 Brasilia. All: Brazil.

1000. Ganry, F.; Diem, H.G.; Dommergues, Y. 1982. Effect 
of inoculation with Glomus mosseae on nitrogen fi xation by 
fi eld grown soybeans. Plant and Soil 68(3):321-29. Oct. [25 
ref]
• Summary: These fi eld experiments were conducted at 
the ISRA (Institut Sénégalais de Recherches Agricoles) 
research station of Sefa, South Senegal, in 1980. Inoculation 
with Glomus mosseae was achieved using a new type of 
inoculant, alginate entrapped (AE) endomycorrhizal fungus. 
In plots fertilized with phosphorus, inoculation with AE 
Glomus mosseae increased the harvest index based on dry 
weight by 20% and the nitrogen content of the seeds by 
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17%. Most past experiments, conducted under greenhouse 
conditions, show growth increases of soybean in response 
to infection by effective strains of vescular-arbuscular (VA) 
fungi. Address: 1. ISRA/IRAT, Bambey, Senegal; 2-3. 
CNRS/ORSTOM, B.P. 1386, Dakar, Senegal.

1001. Yoshimura, Sam. 1982. Dr. D.W. Harrison and 
Africa Basic Foods (Interview). SoyaScan Notes. Nov. 11. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. D.W. Harrison is a black Seventh-day 
Adventist (SDA) missionary doctor. He supports his own 
work largely through his medical practice, with fi nancial 
assistance from CARE. He receives no money from the 
SDA church and probably none from the Government of 
Uganda. He began this work at age 37-40 and is especially 
interested in children. He now also has a medical practice in 
Washington, DC; the SDA General Conference would have 
his address.
 Sam went to work with Dr. Harrison and his company, 
Africa Basic Foods, when he was connected with 
Worthington Foods. Worthington paid his full salary and 
travel expenses; Dr. Harrison paid his living expenses. He 
had close ties with a hospital in Kampala, Uganda, to study 
kwashiorkor, etc. Sam thinks the soybean project came to 
an end (at least for a while) about 2 years after Sam left, 
because of the unsettled, dangerous political situation in 
Uganda [under General Idi Amin, who was a brutal dictator 
from 1971 to April 1979]. Dr. Harrison was not kicked out 
by the Government of Uganda. He worked closely with 
UNICEF and with Uganda’s Ministry of Health. Address: 
8200 Colonial Meadows, Westerville, Ohio 43081. Phone: 
614-882-0625.

1002. Joyce, Michael. 1982. Re: Tempeh in Australia. Letter 
to William Shurtleff at Soyfoods Center, Nov. 17. 4 p. 
Handwritten.
• Summary: “Greetings from Australia. My wife, Julie Anne, 
and family had the pleasure of meeting your friends Cyril 
and Elly Cain earlier this year. They have shared so many 
wise, fruitful and wonderful experiences with us and they 
have set up Australia’s fi rst tempeh shop.
 “In their sharing with us the knowledge of tempeh and 
the wide and varied range of the soya bean, we have begun 
to appreciate the work you and Akiko have done over the 
past decade.
 “Could you please send details of the INTSOY program 
in India to Dr. Ernest Koomapalli, c/o Pastor V.A. Thampy, 
Changanacherry 2, Kerala, South India. These people 
are feeding 450 children and 50 adults and I know the 
knowledge of soya bean will be a blessing to them.
 “We are helping Cyril and Elly with the tempeh shop 
and hope to continue making fi ne tempeh from what they 
have set up when they return to the U.S. in 1983. Cyril will 
leave all his books.” Address: P.O. Box 45, Woonbye 4559, 

QLD, Australia.

1003. McCowen, Thomas A. 1982. New developments at 
INTSOY (Interview). Conducted by William Shurtleff of 
Soyfoods Center, Dec. 7. 1 p. transcript.
• Summary: Tom expects the proceedings of the 1982 China 
soybean conference to be available in the summer of 1983. It 
was mostly about soybean production, with little utilization.
 INTSOY is working to become autonomous of the 
University of Illinois. USAID would be the core supporter; 
it looks like it will happen. That way the money will go 
directly to INTSOY.
 Shurtleff asks if INTSOY is feeling the American 
Soybean Association’s resistance to INTSOY’s work in 
promoting soybean production overseas. Address: INTSOY, 
College of Agriculture, Univ. of Illinois at Urbana-
Champaign, 113 Mumford Hall, Urbana, IL 61801.

1004. Kauffman, Harold E. 1982. Re: Proposals for 
International Soybean Center. Letter to William Shurtleff 
at Soyfoods Center, Dec. 21. 1 p. Typed, with signature on 
letterhead.
• Summary: “I was most pleased to see the nine page section 
from your forthcoming book about the history of soybeans 
and soyfoods in third world countries.
 “We are currently developing proposals for funding an 
International Soybean Center. We are greatly expanding the 
research and development activities in the area of utilization. 
I very much appreciate your review of the models and 
useful lessons which have been followed in introducing and 
successfully establishing soybean production and soyfood 
utilization in developing countries. You have done an 
excellent job summarizing the various approaches followed. 
I agree with you that the unique needs of each country should 
guide us as we work to increase utilization and production in 
these countries.
 “I fi nd your suggestion for INTSOY to cooperate 
with the Japanese government and other organizations to 
establish integrated village programs of soybean growing 
and processing to be very appealing. As we work to establish 
the International Soybean Center we will want to explore 
this important possibility. I will keep in touch with you to 
get more of your ideas.” Address: INTSOY Director, 113 
Mumford Hall, 1301 W. Gregory Dr., Urbana, Illinois 61801. 
Phone: 217-333-6422.

1005. Jayawardene, Ellen. 1982. Re: Soya Development 
Program in Sri Lanka. Letter to William and Akiko Shurtleff 
at Soyfoods Center, Dec. 29. 2 p. Handwritten, with 
signature on Happy New Year card.
• Summary: The Soya Development Program with which 
Ellen works in Sri Lanka is becoming very popular. She 
presumes their newsletter brings new information to 
Soyfoods Center. She is still attached to the Soyabean Foods 
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Research Centre at Gannoruwa, Sri Lanka. She would like to 
hear about any new developments at Soyfoods Center.
 Note: In the summer of 1980, William and Akiko 
Shurtleff met Ellen Jayawardene at the INTSOY Short 
Course at the University of Illinois at Urbana. Akiko and 
Ellen spent much time together comparing soyfoods recipes 
and cooking. Address: Sri Lanka.

1006. Shurtleff, William; Aoyagi, Akiko. 1982. History of 
soya in Third World countries to which they have recently 
been introduced: Latin America, Indian Subcontinent, 
Africa, and the Middle East. Soyfoods Center, P.O. Box 
234, Lafayette, CA 94549. 5 p. Dec. Unpublished typescript. 
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/new_third_world.
php
 A comprehensive history of the subject. Contents: 
Introduction: Third World countries in which soy is “new.” 
History and potential in “new” Third World countries: When 
introduced to each region, active history started in 1960 
(protein gap) and 1970’s: International Soybean Program 
(INTSOY), American Soybean Association (ASA), high 
prices, international conferences, call for further research, 
the potential: population and hunger. Basic approaches to 
introducing soybeans and soyfoods: Can’t introduce like rice 
or wheat, need utilization training, how to get it, whole dry 
soybeans in Brazil and India, the traditional trickle-down 
approach (Japan–all village centered, Korea, Indonesia), 
the national integrated approach (examples of it–Sri Lanka, 
basic components: Cooperative funding, training center, 
well educated and inspired teachers, a publication, farm 
extension workers and farmers, soyfoods extension workers 
and resident students, soyfoods users–food industry and 
institutional, the people/villagers), the single enterprise 
integrated approach (examples of it, Soya Production 
and Research Association, Uganda, CARE in Costa Rica, 
teach farmers, guarantee crop, make food, advertise it), the 
commune village integrated approach (examples–the Farm, 
teach farmers, establish communal business, all use the 
food), the free market-government aid/extension/research 
approach (examples–Egypt, Brazil, oil mills and exports), 
the soyfoods missionary/mass movement approach or village 
uplift (examples–Blanca Dominguez, soyfoods movement in 
America, show others, they teach others, encourage starting 
of small businesses, broad-based, teach all over via books, 
programs, later start schools). Soyfoods applications: Oil, 
fl our, textured soy fl our (TSF), as is, traditional vs. new 
countries. Production and marketing approaches: Soybean 
crushing plant (oil and defatted meal, meal to fortify or 
TSF), middle level low-cost extrusion or soy dairy, small 
decentralized village and cottage industries, all traditional 
countries took this approach. Address: Lafayette, California. 
Phone: 415-283-2991.

1007. FAO. 1982. Potential for soybean production in the 
Sudan. Rome, Italy: Food and Agricultural Organization of 
the United Nations. *

1008. FAO. 1982. Soybean development in Mozambique. 
Rome, Italy: Food and Agricultural Organization of the 
United Nations. *

1009. Gowda, C.L.L.; Kaul, A.K. 1982. Pulses in 
Bangladesh. Joydebpur, Dhaka, Bangladesh: FAO and BARI 
(Bangladesh Agricultural Research Inst.). *

1010. IITA. 1982. Soybean production training manual. 
Ibadan, Nigeria: International Institute of Tropical 
Agriculture. [Eng; Fre]*
• Summary: A basic reference manual for soybean 
production at IITA. It covers nutritive quality, botany, 
physiology, agronomy, pathology, entomology, breeding, 
nematology, harvesting, and storage. Published in English 
and French. Address: Ibadan, Nigeria.

1011. IRAT, France. 1982. Rapport annuel 1981 [Annual 
report 1981]. Paris: IRAT (Institut de Recherches 
Agronomiques Tropicales et des Culturies Vivrieres). xxxii + 
242 p. [Fre; eng]*
Address: Paris, France.

1012. Knipscheer, Hendrick C.; Ay, P. 1982. The potentials 
of soybeans in Nigeria and the results of an IITA survey in 
two principal production areas (Benue State and Zonkwa, 
Abuja). Discussion Paper (IITA, Ibadan, Nigeria) No. 1/82. 
[35 ref]*
• Summary: An unpublished draft of this paper, from the 
Farming Systems Program, was 46 pages long. Address: 
Urbana, Illinois.

1013. Minor, H. 1982. Consultancy report to Project 
MOZ/80/020 Soya Development [in Mozambique]. FAO. *
Address: FAO.

1014. Shanmugasundaram, S.; Yen, Chung-Ruey; Toung, 
T.S. 1982. Genotypic response to maximum and minimum 
input in soybean. In: S.C. Hsieh and D.J. Liu, eds. 1982. 
Plant Breeding Proceedings. Taiwan: Agricultural Assoc. of 
China, TARI. See p. 157-62. [12 ref]
• Summary: “Abstract: Fourteen soybean genotypes were 
evaluated in the spring, summer and autumn seasons under 
maximum and minimum management input conditions. The 
grain yield was higher in the spring and summer seasons than 
the autumn season. Adequate rainfall, higher temperature and 
longer photoperiod are probably responsible for high yield 
in the spring and summer. AGS 66, AGS 71, AGS 59 and 
AGS 144 have genetic high yield potential. Average yield 
of soybean in the tropics and sub-tropics can be doubled 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   383

© Copyright Soyinfo Center 2021

either through high yielding genotypes or through effi cient 
management.
 “First and second order interactions between genotypes, 
seasons and inputs were highly signifi cant for yield. 
Therefore, genotypes adapted to specifi c seasons, and inputs 
need to be selected. Among the genotypes evaluated wide 
adaptability is an exception rather than a rule.”
 Contents: Abstract. Introduction. Experimental 
background. Effect of environmental variation on yield. 
Yield differences between genotypes. Effect of maximum 
vs. minimum input on yield. Interaction between genotypes, 
seasons and inputs.
 Figures show: (1) Photoperiodic difference during 
three soybean growing seasons at AVRDC. Tables show: (1) 
Environmental differences during three soybean growing 
seasons. (2) Seed yields of 14 genotypes as infl uenced by 
three seasons [spring, summer, autumn] and two inputs (In 
the spring crop, maximum yields were: AGS 144 4,252 kg/
ha. AGS 59 4,174 kg/ha. AGS 68 3,839 kg/ha. AGS 78 3,773 
kg/ha. AGS 71 3,715 kg/ha. AGS 66 3,477 kg/ha). (3) Seed 
yield of different genotypes as affected by minimum and 
maximum input in 1980. Address: AVDRC, P.O. Box 42, 
Shanhua, Tainan 741, Taiwan.

1015. Sichmann, W. 1982. Soyabean in Mozambique. 
Results obtained in the 1980/81 Campaign and averages 
1979-1980-81. Project AGOA/MOZ/80/020. Soya 
Development [Mozambique]. Field Document No. 1. [Eng; 
por]*
Address: FAO.

1016. Zagal, E. 1982. [Biological nitrogen fi xation, trials on 
groundnut, soyabean and common bean]. Project AGOA/
MOZ/75/011. Field Document no. 49. UNDP/FAO Project 
Land and Water Use and Planning. Ministry of Agriculture, 
Maputo, Mozambique. [Por]*
Address: FAO.

1017. Asian Vegetable Research & Development Center 
(AVRDC). 1982. Soybean. AVRDC Progress Report 
Summaries (Shanhua, Taiwan) No. 83-195. p. 2, 27-36. [16 
ref. Eng]
• Summary: Contents: Director’s foreword, by G.W. Selleck 
(p. 2). The chapter titled “Soybean” (p. 27-36) discusses: 
Plant breeding: Evaluation of soybean germplasm, evaluation 
of vegetable soybeans, preliminary and intermediate 
trials, advanced yield tests, mutation breeding in soybean, 
selection for soybean rust tolerance, genotypic responses 
for minimum and maximum input in soybean, continuous 
cropping of soybeans, techniques to hasten soybean 
maturity for generation advance, techniques for determining 
soybean seed storability, evaluation of Korean soybeans, 
optimum management input for maximum economic yield 
in soybean. Pathology: Mycorrhizal population dynamics 

in soybean-rice-rice and soybean-soybean-rice cropping 
systems, survey of mycorrhizal fungi and Pingtung County, 
the effect of cropping systems on vesicular-arbuscular 
mycorrhizae inoculum potential under greenhouse 
conditions, identifi cation of soybean rust races at AVRDC, 
resistance to development of soybean rust, yield of soybean 
cultivars under stress from a rust epidemic, the effects of 
vesicular-arbuscular mycorrhizae on soybean mosaic virus 
infected soybeans, isolation and characterization of viruses 
on soybean in Taiwan, preliminary yield trial of soybean 
lines resistant to soybean mosaic virus. Entomology: Study 
of beanfl y resistance inheritance in soybean, screening 
soybean germplasm for resistance to beanfl y, evaluation of 
insecticides for beanfl y control, host range of beanfl y species 
on common legumes, beet armyworm resistance in selected 
soybean accessions, the effect of defoliation on yield and 
yield components of soybean, chemical control of beet 
armyworm on soybean, confi rmation of stinkbug resistance 
in PI 227687. Physiology: Effect of weathering on maturing 
soybean and mungbean seeds, effect of storage conditions 
on germination and vigor of soybean, seed emergence under 
anoxia [oxygen free] conditions.
 Evaluation: Eight of 42 vegetable soybean accessions 
were selected for the fi rst AVRDC Vegetable Soybean 
Evaluation Trial (AVSET), to be conducted at multiple 
locations in the spring and summer of 1983. In summer 
preliminary yield trials (PYTs), fi ve accessions gave yields 
of 1.6 to 1.9 tonnes/ha, and 55% of the accessions had the 
preferred grey pubescence.

1018. Asian Vegetable Research and Development Center. 
1982. Progress Report 1981. Shanhua, Taiwan. Soybeans: p. 
29-38, 51, 54-55. *
Address: Shanhua, Taiwan.

1019. Aykroyd, Wallace R.; Doughty, Joyce. 1982. Legumes 
in human nutrition. 2nd ed. Revised by Joyce Doughty and 
Ann Walker. Rome, Italy: Food and Agriculture Organization 
of the United Nations (FAO). viii + 152 p. Illust. 28 cm. The 
original edition was 1964. [293* ref. Eng]
• Summary: Contents: Preface. Introduction. History of 
legumes. Production and consumption. Composition and 
nutritive value. Methods of processing and cooking. Effects 
of processing on nutritive value. Toxic substances. Legume 
proteins. Observations on the value of legumes in human 
feeding. The place of legumes in human diets. Appendixes. 
References.
 On pages 49-51 are sub-sections on: Traditional 
fermented soybean products (methods of home preparation 
are detailed in Appendix 5, p. 120-22): Soy sauce (shoyu), 
soy paste (miso), tempeh, natto, Hammanatto. Protein 
separation and other extraction techniques. Soy-milk. 
Soybean curd (tofu). Modern products from soybeans. 
Soy fl our and grits. Soy protein concentrates. Isolated soy 
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protein.
 Under tofu (p. 50): “The curd may also be fermented to 
make soy-cheeses, which resemble the more highly fl avoured 
European cheeses. These are known in China as chou tofu, 
which means stinking bean curd.” See also p. 120, where 
yuba is mentioned.
 Note: This 1982 edition was made by revising the 
original 1964 edition. Ann Walker is from the Dep. of Food 
Science, University of Reading. Dr. Wallace Aykroyd died 
in Feb. 1979 just as he was taking the fi rst steps toward this 
revision. Address: 1. Dep. of Human Nutrition, London 
School of Hygiene and Tropical Medicine; Former Director, 
Nutrition Div., FAO, Rome, Italy.

1020. Habit, M.A. 1982. Manual sobre transferencia 
tecnologica en base a la metodologia de aprender haciendo 
[Manual for the transfer of improved technology based on 
the method of learning by doing]. Rome, Italy: FAO. 153 p. 
With English supplement (111 pages). [Eng; Spa]*
• Summary: This manual aims to help in the transfer of 
technology for growing legumes in Spanish-speaking 
countries by bringing together research and extension 
technicians and farmers to describe the most effective new 
production technologies. Chapter 4 reviews basic concepts of 
food legume production and national courses on soybeans in 
Panama and Cuba. Address: FAO Regional Plant Production 
and Protection Offi cer for Latin America.

1021. Hinson, K.; Hartwig, E.E. 1982. Soybean production 
in the tropics. Revision 1, by Harry C. Minor. FAO Plant 
Production and Protection Paper No. 4. 222 p. Illust. 28 cm. 
No index. (Rome, Italy). Original edition was 1977. [168 ref. 
Eng]
• Summary: Contents: Introductory note, by Hazim A. Al-
Jibouri, Senior Offi cer, Plant Production and Protection 
Div., FAO, Rome. Foreword, by William N. Thompson, 
Director, International Agriculture, University of Illinois, 
Urbana-Champaign. Preface, by Harry Minor, University of 
Missouri–Columbia (22 Feb. 1982). Introduction. Botany: 
Taxonomy, morphology, Genetic traits of agronomic 
importance. Climatic requirements: Temperature, rainfall 
patterns, photoperiod response. Soils and soil fertility: 
Mineral nutrition (major nutrients, secondary nutrients, 
micronutrients, liming), soil management, soil organisms. 
Water and management. Varieties and variety development: 
Variety adaptation, variety development (germplasm sources, 
varietal improvement programs, breeding procedures, how 
to make crosses). Cultural practices: Date of planting, 
varieties, seedbed preparation (conventional tillage, 
minimum tillage, hand labor methods), plating, population 
density, pest management (weeds, insects, disease and 
nematodes). Nitrogen nutrition and inoculation: Inoculants 
and inoculating procedures (slurry method, sprinkle 
method, dry or powder method, soil inoculation method), 

symbiotic N2 fi xation, N fertilization vs. symbiotic fi xation. 
Diseases and nematodes: Bacterial diseases, fungal diseases, 
virus diseases, nematodes, mycoplasmalike diseases. 
Insects: Damage from stem feeding insects, damage from 
leaf feeding insects, damage from pod feeing insects, 
insect control. Harvesting and seed quality: Seed quality 
factors (harvest date, seed treatment, location and season 
of seed production, varietal differences in seed quality 
characteristics), harvesting (harvesting with combines, other 
harvesting methods), drying and handling, seed storage. 
Nutritional quality and use: Uses of the soybean in the 
East, uses of the soybean in the West, summary. Rotations 
and intercropping: Rotations, intercropping. Bibliography. 
Address: 1-2. Research Agronomists, USDA; Minor: Assoc. 
Prof. of Agronomy, Univ. of Missouri.

1022. Juang, T.C.; Tann, C.C.; Tsou, S.C.S. 1982. Effect of 
nitrogen fertilization on leaf nitrate reductase and nodule 
nitrogenase activity in soybeans. In: Peter H. Graham and 
Susan C. Harris, eds. 1982. Biological Nitrogen Fixation 
Technology for Tropical Agriculture. Cali, Colombia: Centro 
Internacional de Agricultura Tropical (CIAT). xv + 726 p. 
See p. 303-08. Based on papers presented at a workshop held 
at the Centro Internacional de Agricultura Tropical, March 
9-13, 1981. [8 ref]
• Summary: In soybean, the activity of leaf nitrate reductase 
(the primary enzyme in nitrate metabolism) is high during 
early growth but decreases rapidly after fl owering. N2 
fi xation by the root nodules reaches a peak during fl owering 
and pod-fi ll, then declines. Address: 1-2. Research Inst. 
of Soil Science, National Chung Hsing Univ.; 3. Asian 
Vegetable Research Development Center (AVRDC). Both: 
Taiwan, Republic of China.

1023. Ko Swan Djien. 1982. Indigenous fermented foods. 
Economic Microbiology 7:15-38. A.H. Rose, ed. Fermented 
Foods. [67 ref]
• Summary: Contents: 1. Introduction. 2. Foods fermented 
by moulds: Roles of the moulds. 3. Foods fermented by 
bacteria: Fermented vegetable products, fermented fi sh 
products, fermented seeds (natto, thua-nao, dagé), fermented 
starch-rich raw materials (fermented maize products, 
fermented rice products, fermented cassava), fermented plant 
juice.
 4. Foods fermented by a mixture of moulds and yeasts: 
Ragi, micro-organisms, fermented starch-rich raw materials.
 5. Foods fi rstly fermented by moulds [as in making 
koji], followed by a fermentation with a mixture of 
bacteria and yeasts (the salt-tolerant yeasts are species of 
Saccharomyces and Torulopsis; the bacteria are species 
of Pediococcus and Streptococcus): Tane koji, soy sauce, 
other fermented soybean products (tauco {porridge or dry 
consistency}, miso, hamanatto {which is soft and has a high 
moisture content}, tou-shih {which has a much lower water 
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content than hamanatto and is therefore not so soft}. These 
“fermented soybean products are also used as fl avouring 
agents in cooking as well as table condiments or as a side 
dish”).
 6. Specifi c aspects of fermented foods: Mould species, 
lactic-acid bacteria, yeasts, salt. 7. Acknowledgement. 
References.
 Concerning soy sauce (p. 30-31): “Japanese shoyu is 
made from equal amounts of soybeans and wheat.” The “raw 
materials are inoculated with tane koji which contains spores 
of selected strains of Aspergillus oryzae and A. soyae. In 
less sophisticated soysauce factories throughout South East 
Asia, mould species grow spontaneously on the soybeans 
by natural contamination from the air and from the bamboo 
trays on which soybeans of former batches were incubated 
(Bhumiratana et al., 1980). The moulds involved are species 
of Aspergillus, Rhizopus, or Mucor. Some Indonesian kecap 
manufacturers inoculated the cooked soybeans with tempe 
[tempeh] inoculum which contains spores of Rhizopus 
oligosporus.”
 Tables: (1) Conferences discussing aspects of indigenous 
fermented foods (1977-1981, chronological). (a) Symposium 
/ Workshop on Indigenous Fermented Foods, Nov. 21-
26, 1977, Bangkok, Thailand. (b) World Conference on 
Vegetable Food Proteins, Oct. 29–Nov. 3, 1978, Amsterdam, 
The Netherlands, (c) Symposium on Fermented Foods, Nov. 
22, 1978, London, England. (d) International Symposium on 
Oriental Fermented Foods, Dec. 10-14, 1979, Taipei, Taiwan. 
(e) United Nations University Workshop on Research and 
Development Needs in the Field of Fermented Foods, 
Dec. 14-15, 1979, Bogor, Indonesia. (f) VIth International 
Fermentation Symposium, July 20-25, 1980, London, 
Ontario, Canada. (g) Eighth Conference of Association for 
Science Cooperation in Asia (ASCA), Feb. 9-15, 1981, 
Medan, Indonesia.
 (2) Origins of various fi sh sauces. (3) Origins of various 
fi sh pastes. (4) Names given in various countries to an 
inoculum used to manufacture food products. (5) Names 
given in various countries to fermented glutinous rice (Oryza 
sativa glutinosa). (6) Names given in various countries to 
rice wine. (7) Names given to soy sauce in different countries 
(Chiang-yu in China, Kan jang in Korea, Kecap in Indonesia, 
Shoyu in Japan).
 Note: This is the earliest English-language document 
seen (April 2012) that uses the term “Kan jang” to refer to 
Korean soy sauce. (8) Soybean foods produced by a two-
stage fermentation (Hamanatto and miso in Japan, Soy sauce 
in the Orient, Taoco in Indonesia, Tao-si in the Philippines, 
and Tou-shih in China). Address: Dep. of Food Science, 
Agricultural Univ., Wageningen, Netherlands.

1024. Ranga Rao, V.; Thottapilly, G.; Ayanaba, A. 1982. 
Studies on the persistence of introduced strains of Rhizobium 
japonicum in soil during fallow, and the effects on soybean 

growth and yield. In: Peter H. Graham and Susan C. Harris, 
eds. 1982. Biological Nitrogen Fixation Technology for 
Tropical Agriculture. Cali, Colombia: Centro Internacional 
de Agricultura Tropical (CIAT). xv + 726 p. See p. 309-15. 
Based on papers presented at a workshop held at the Centro 
Internacional de Agricultura Tropical, March 9-13, 1981. [11 
ref]
• Summary: “Conclusion: The following conclusions can be 
drawn from the above studies: Rhizobium inoculants offer 
a great hope for increasing the yields of high-yielding US 
soybean cultivars in Africa;
 “Effective strains of rhizobia introduced as inoculants 
survive short fallow periods and can sustain soybean yields 
after fallow without further inoculant or fertilizer N input; 
and
 “Cultivars of Asian origin do not respond to inoculants 
signifi cantly because of their ability to nodulate with the 
indigenous rhizobia.
 “The soybean breeding program at IITA is aiming to 
transfer the nodulating characteristics of Asian cultivars to 
agronomically superior, American-bred cultivars.” Address: 
International Inst. of Tropical Agriculture, PMB 5320, 
Ibadan, Nigeria.

1025. Shanmugasundaram, S. 1982. Role of AVRDC in 
soybean and mungbean improvement [for the developing 
tropical countries]. In: 1982. Grain Legumes Production in 
Asia. Tokyo: Asian Productivity Organization. 550 p. See p. 
137-50. [28 ref]
• Summary: Contents: Introduction. Soybean. Importance of 
soybean in the Asian region. Important changes in agronomic 
practices. Breakthroughs in varietal development.
 Tables: (1) Soybean area, production, yield, imports 
and exports for selected Asian countries: Taiwan (ROC; 
19,000 ha; 1,644 kg/ha), India, Indonesia (755,000 ha; 795 
kg/ha), Iran (70,000 ha; 150,000 metric tons; 2,143 kg/ha), 
Japan (100,000 ha; 2,000 kg/ha), Korea (Rep. of = South; 
260,000 ha; 1,350 kg/ha), Nepal (19,000 ha; 650 kg/ha), 
Philippines, Sri Lanka, Thailand (160,000 ha; 783 kg/ha), 
China (PRC; 14,430,000 ha; 925 kg/ha) [1979 & 1980]. (2) 
Yield response of post-rice soybean crop to irrigation and 
tillage. (3) Effects of different soybean sowing methods on 
plant stand and yield. (4) Soybean responses to Rhizobium 
japonicum inoculum. (5) Effect of fungicide seed treatment 
on soybean plant stand when grown in rice stubble culture 
with excessive soil moisture after sowing. (6) Soybean 
germplasm collections available in Asian countries. (7) 
Soybean varieties and their characteristics identifi ed as 
moderately resistant to soybean rust. (8) Soybean varieties 
immune to soybean mosaic virus. (9) Soybean varieties 
susceptible to soybean mosaic virus but are symptomless. 
(10) Wild soybean, (G. soya Sieb and Zucc.) accessions 
least affected by beanfl ies, (Melanagromyza sojae and 
Ophiomyia centrocematis) at AVRDC. (11) Soybean 
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varieties less affected by pod borer, Etiella zinckenella at 
AVRDC. (12) Major soybean varieties grown by farmers in 
different countries until 1972. (13) Major soybean varieties 
developed after 1972 and grown by farmers until 1980. 
(14) Performance of AVRDC selection compared to local 
cultivars in Indonesia. (15) Yield of six soybean cultivars in 
four locations during summer in a district trial experiment. 
Address: AVRDC, Shanhua, Taiwan.

1026. Viner, R.; Prasad, M.; Nath, R.; Kumar, H.; Prasad, R.; 
Singh, B.; Nand, S. (Mrs). 1982. Pulses and dry zone crops. 
Fiji Dep. of Agriculture, Annual Research Report For the 
year 1981. p. 32-34.
• Summary: The following pulses and dry zone crops were 
tested: Intercropping trial, soya bean (also spelled “soya 
beans”), urd, mung, pigeon pea, peanut, maize, sorghum, 
farming systems.
 The subsection on soyabeans states: “Variety trials: 
Three Intsoy [INTSOY] trials were laid out, one in Bua 
in April and 2 at Legalega in late March and late April 
[1981]. The trial in Bua suffered severely from drought and 
nutritional defi ciencies.” The best yields came from I GH 24 
(2,100 kg/ha; sown April 25 in 30 cm rows) and Tunia (2,090 
kg/ha; sown March 31 in 60 cm rows). Address: Fiji.

1027. AVRDC Progress Report Summaries. 1982--. Serial/
periodical. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center.
• Summary: By 1986 this document was 94 pages long. 
Address: Shanhua, Taiwan.

1028. Knipscheer, Hendrick C. 1982? Soybean farming 
system in Nigeria in West Africa: The case of smallholders 
production in Nigeria. IITA, Ibadan, Nigeria. Undated. [35 
ref]*
Address: Urbana, Illinois.

1029. Kueneman, E.A. 1983. Genetic control of seed 
longevity in soybeans, Glycine max (L.) Merrill). Crop 
Science 23(1):5-8. Jan/Feb. [17 ref]
• Summary: Soybean seeds have a short storage life, 
especially in humid, tropical environments. Recently, 
however, a few varieties have been identifi ed that have 
superior seed longevity. The results of four reciprocal 
crosses suggest that the maternal plant genome can infl uence 
soybean seed longevity, and that cytoplasmic gene action 
may also be involve in expression of seed longevity. 
“Because of the large noncytoplasmic maternal plant 
infl uence, it is suggested that selection for seed longevity be 
delayed until at least the F-3 generation.” Address: Soybean 
Breeder, International Inst. of Tropical Agriculture, Ibadan, 
Nigeria.

1030. Chou, Chi-yuan. 1983. Studies on the use of soybean 

food in infant feeding in China and the development of 
formula 5410. Food and Nutrition Bulletin (United Nations 
Univ.) 5(1):43-52. Feb. [10 ref]
• Summary: Historical background: In China, since ancient 
times, the soybean and soybean foods have been considered 
nutritious and delicious. Even soybean milk has long been 
consumed by Chinese adults. Today, soybean milk “is a 
popular breakfast food item sold in many small restaurants in 
the morning in almost every large and small city, but it had 
never been used to feed infants before 1927.
 “In the vast agricultural areas of China, animal milk is 
not a regular daily food item. When infants cannot obtain 
suffi cient mother’s milk, it is only natural to use cereal fl ours 
such as wheat or rice and wheat plus a little cane sugar as 
milk substitutes. This traditional method of feeding has been 
practiced over hundreds or even thousands of years.
 “In the light of modern knowledge of nutrition, it was 
realized that such cereal preparations are not adequate 
to meet the requirements of a growing child. To modern 
medical and health scientists, it has become an urgent 
and interesting problem to search for an inexpensive but 
nutritious infant food to substitute for animal milk and the 
traditional cereal fl our products when mother’s milk is 
inadequate.
 “Dr. Ernest Tso, Professor of Pediatrics of the former 
Peking Union Medical College in 1928, was the fi rst in 
China to use fresh soybean milk to feed an infant (Tso 1928). 
Fresh soybean milk was supplemented with calcium lactate, 
common salt, and cane sugar. During the eight months of 
feeding with this basic diet, the infant received other foods 
such as egg yolk, fi sh liver oil, orange juice, and green 
vegetable puree, with soybean milk, protein furnishing about 
20 per cent of the total dietary energy.
 Following this successful attempt, Tso, Yee, and Chen 
(1928), Tso and Chu (1931), Tso and Chang (1931), and Fan, 
Wu, and Chu (1940) continued to work with fresh soybean 
milk, spray-dried soybean milk powder, or roasted soybean 
fl our diets for a number of infants in the hospital. Guy and 
Yeh (1938), working at the Peking First Health Station, 
fed 15 infants fresh soybean milk and 49 infants roasted 
soybean fl our preparations at the babies’ own homes and 
reported that all of the infants had normal weight and height 
gains. Research along this line was then interrupted for 12 
years [during World War II and the Chinese Communist 
revolution].
 The remainder of this article is about the development 
of soybean infant formula 5410, which began in 1953 “with 
a team in the Department of Nutrition of the then National 
Institute of Health, now the Department of Nutrition and 
Food Hygiene of the Institute of Health of the Chinese 
Academy of Medical Sciences. On the basis of the fi ndings 
of previous workers and newer knowledge of nutrition, 
the aim was to construct a milk substitute with easily 
obtainable raw materials and a simple method of preparation, 
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nutritionally comparable to human milk or cow’s milk 
formula, palatable and acceptable to young infants, and 
to be sold at a reasonably low price to meet the fi nancial 
status of most families, especially those in the rural areas.” 
The formula consists of (by weight): Soybean fl our 28.0%. 
Rice fl our 45.0%. Cane sugar 16.5%. Egg yolk powder 
5.0%. Soybean oil 3.0%. Bone powder 1.5%. Millets 0.5%. 
Common salt 0.5%. Potassium iodine (later supplemented) 
0.25 mg per kg of mixture. A detailed method for preparing 
the formula is given. Address: Inst. of Health, Chinese 
Academy of Medical Sciences, Beijing, People’s Republic of 
China.

1031. Jackai, L.E.N.; Kueneman, E.A. 1983. Survey of the 
major pests of soybeans at two locations in Nigeria. Paper 
presented at the Third Annual National Meeting of Nigerian 
Soyabean Scientists. Held 7-9 Feb. 1982 at Makurdi, Benue 
State. *

1032. Kueneman, E.A. 1983. Opportunities for expanding 
soybean production in Rwanda: Summary. Paper presented at 
the Seminar on Agricultural Research in Rwanda. Held Feb. 
1983. [9 ref. Eng]
Address: Soybean breeder, IITA, Ibadan, Nigeria.

1033. Krieger, Verena. 1983. Re: Recent developments 
with soybeans in Switzerland. Letter to William Shurtleff at 
Soyfoods Center, March 8. 1 p. Typed, with signature.
• Summary: The soybean growers union was renamed in 
1982 to SVFKO. The Swiss soybean expert Alberto Soldati 
is one of the main initiators of the new EUCARPIA section 
of the FAO. Address: Bruchmattstr. 24, CH-6003 Lucerne, 
Switzerland. Phone: 041-22 50 34.

1034. Arnoux, Maurice. 1983. 1981 [European soybean] 
breeders’ meeting at Novi Sad (Yugoslavia) and Iregszemcse 
(Hungary). Eurosoya No. 1. p. 57-58.
• Summary: “This informal meeting was attended by 
soyabean breeders representing institutions from 9 countries 
in Southern Europe, cooperating in the FAO network.”
 “Doctors Bogdan Belic (Novi Sad) and Erno Kurnik 
(Iregszemcse) had prepared a comprehensive programme for 
the 4-day meeting. The participants were thus able to take 
the utmost advantage of the excellent organization of their 
meetings and visits, which, moreover, took place in a very 
cordial atmosphere.
 The following people attended the meeting: Drs. 
Bogdan Belic (Yugoslavia). M. Hrustic (Yugoslavia). D. 
Jockovic (Yugoslavia). M. Vidic. (Yugoslavia). A. Fossati 
(Switzerland). F. Borrero (Spain). P. Parrini (Italy). A. 
Vidal (France). R. Ecochard (France). R. Szyrmer (Poland). 
J. Bohm (Federal Republic of Germany). S. Dencescu 
(Romania). E. Kurnik (Hungary). Address: France.

1035. Biological Nitrogen Fixation Bulletin. 1983. The 
legume/rhizobia symbiosis: a continuing bibliography, 
number 4. 4(1):4-page insert. [6 ref]
• Summary: Soy is mentioned in six of the entries, including 
a short description of a “Soybean Course” through INTSOY 
on p. 3, and short description of a symposium, “Soybean in 
Cropping Systems”, on p. 6.
 Note: A brief history of NifTAL:
 “In 1975 at the peak of the oil crisis, national economies 
worldwide contended with high costs of fossil fuels. The 
nitrogen-fi xing symbiosis between legumes and rhizobia 
was recognized as an attractive, low-cost alternative to 
petroleum-based nitrogen fertilizers for increased crop 
production in the tropics. Legumes are one of the three most 
important plant-based food sources globally, and many 
families rely upon legumes as a primary source dietary 
protein. Since nitrogen is a key element of all protein, BNF 
could have immediate benefi ts to the welfare of families in 
developing countries.
 “The United States Agency for International 
Development (USAID) drew on expertise in the University 
of Hawaii’s College of Tropical Agriculture and Human 
Resources to establish an interdisciplinary unit called 
NifTAL (Nitrogen Fixation by Tropical Agricultural 
Legumes). NifTAL was dedicated to the application of 
technologies based on BNF to international development 
goals. NifTAL’s ultimate purpose was to help farmers 
maximize BNF inputs to their cropping systems, and thereby 
increase the production and quality of high protein foods 
while reducing their dependence on expensive nitrogen 
fertilizers.” Address: College of Tropical Agriculture and 
Human Resources (CTAHR), Univ. of Hawai’i at Manoa.

1036. Cejudo-Fernandez, Jeronimo. 1983. Futuro de la soja 
en Europa [The future of soya in Europe]. Eurosoya No. 1. 
p. 7-8. Presentation to FAO Consultation on the European 
Cooperative Network on Soybean, Seville, Spain, 5-8 Oct. 
1982. [Spa]
• Summary: Spain, with more than 3 million tonnes of 
imports and subsequent consumption of corresponding 
fl ours, presents in this aspect a record which is diffi cult to 
surpass, close to 85 kg per inhabitant and a sustained growth 
of 65% during the last ten years.”
 “With respect to Spain, during the years 1965 to 1980 
the consumption of total protein per capita per day grew 
from 79 grams to 95 grams, an increase of 20%, but of these 
proteins, animal proteins increased from 29 grams to 53 
grams, an increase of 83%.
 “The consumption of meat increased from 25 kg per 
capita per year to 70 kg, an increase of 145%. That of 
eggs increased 60% and that of milk 70%. This signifi es a 
substantial change in the dietary habits of the population, a 
change which brings us closer to the consumption level of 
the western countries but with a very different structure in 
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regard to the types of meats consumed.”
 “Two thirds of France’s meat consumption comes from 
beef and pork and only 14% from chicken. In Italy nearly 
25% of meat consumption is in the form of chicken, making 
Italy, after Spain the country which consumes the most 
chicken.”
 “In 1969 a commission was created to promote the 
cultivation of soybeans under the direction of Puerta Romero 
who at that time was already involved with the subject.” 
Address: Seville, Spain.

1037. Eurosoya. 1983--. Serial/periodical. Institut National 
de la Recherche Agronomique–Station d’Amelioration 
des Plantes, Place P. Viala–34060 Montpellier, France. 
Vol. 1 April 1983. Annual. M. Arnoux. managing editor. 
Information Bulletin of the F.A.O. Research Network on 
Soyabean.

• Summary: This is a beautiful magazine, printed on glossy 
paper with a color photo showing a close-up of a soybean 
fl ower on the front cover of each issue–except the last.
 Of the 8 issues published, the fi rst was probably 
published in April 1983 and the last in Dec. 1992.
 The number of pages per issue increased from 57 in 
April 1983 to a peak of 95 pages in April 1985, then began 
to fall to 76 pages with issue 7/8 in June 1991. The last issue 

(so far as we know) was published in Dec. 1992, did not use 
glossy paper, and contained a record 100 pages.
 In June 1991, with issue No. 7/8, the coordinator/
managing editor changed from Maurice Arnoux at INRA in 
France to: Dr. A. Soldati, Institute of Plant Sciences ETH, 
Division of Agronomy, Eschikon 33, CH 8315 Lindau, 
Switzerland. Address: Montpellier, France.

1038. Kauffman, H.E. 1983. Potential for global 
collaboration in soybean research and development. 
Eurosoya No. 1. p. 35-40. Presentation to FAO Consultation 
on the European Cooperative Network on Soybean, Seville, 
Spain, 5-8 Oct. 1982.
• Summary: “The challenge of the next decade is to develop 
appropriate technology for the tropics and subtropics. 
There are rapidly increasing needs for oil and protein in all 
developing countries, but they do not have the resources 
to purchase them. It is clear, that to meet this long-term 
need, strong indigenous national soybean research and 
development programs must be established to promote a 
balanced effort in production, marketing, processing, and 
utilization.”
 “During the decade of the 70’s several national and 
regional or international programs in soybean varietal 
improvement have gained considerable strength. Strong 
national varietal improvement programs are underway in 
several countries, such as Argentina, Brazil, China, Egypt, 
India, and Zimbabwe.”
 “International collaborative activities of U.S. 
Universities or the U.S. Department of Agriculture (USDA) 
has stimulated national soybean effort in countries like 
Brazil, Argentina, and India.”
 During the 1970s INTSOY has introduced the best 
soybean germplasm into more than 100 different countries. 
“INTSOY is currently undergoing a review with the intention 
of developing into an International Soybean Center. The 
acronym INTSOY would continue to be used. INTSOY will 
operate as an autonomous international organization with 
a small group of core staff in the United States and a major 
research and development thrust in varietal improvement, 
production management, processing and utilization, and 
policy implementation in regional centers in Asia, Africa, 
and Latin America. The regional centers would work in close 
collaboration with and complementary to existing national, 
regional, and international organizations. The strong regional 
centers of excellence would be developed with the assistance 
of various international donors.” Address: Director, INTSOY, 
Univ. of Illinois, Urbana.

1039. Toniolo, L. 1983. Soybean situation in Italy. Eurosoya 
No. 1. p. 51.
• Summary: “The most important news about soybean in 
Italy at an offi cial level, seems to be the interest which our 
Ministry of Agriculture has started to show in the problem... 
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It is worth pointing out that the cultivations undertaken 
in our region in 1982 gave, in several cases, satisfactory 
results, with yields which can sometimes be compared, on 
an economic basis, with those of corn.” Address: Inst. of 
Agronomy, Padua, Italy.

1040. Bermudes, Fernando. 1983. Building a soy dairy [in 
Lesotho]. Soyanews (Sri Lanka) 5(9):4-5, 8. May.
• Summary: Plenty has “successfully introduced soya as a 
garden crop and a useful addition to local diets.”
 “Under the Soyabean Agricultural Project and 
the Village Soya Dairy Project, soyabean cooking 
demonstrations are being carried on in some of the villages 
of the project area. The women grind soaked soyabeans 
using a traditional “leloala” grinding stone. Then they make 
soya milk and tofu, using the leftover soya pulp [okara] to 
make “makoenya.”
 A pilot village soya dairy is now being built, at 
Motsemocha, designed to produce about 100 litres of 
soyamilk per day. Plenty’s fi rst experiment in planting 
soyabeans in Lesotho was in 1979/80 in the Sabapala area 
of Quthing district. This initial crop was badly damaged 
by frost and drought. This past season, Plenty planted 35 
different soyabean varieties. Five varieties were from the 
Republic of South Africa; sixteen were from the INTSOY’s 
ISVEX program, and 12 came from AVRDC (Taiwan).
 Photos show: (1) Lesotho women preparing soya milk–
but not at the soy dairy. (2) Soya ice cream being sold at the 
Solola Soya Dairy, Guatemala. Address: Soy Technician, 
Plenty International, Lesotho.

1041. IITA. 1983. Soybean improvement at the International 
Institute of Tropical Agriculture: A position paper. Ibadan, 
Nigeria: IITA. iii + 26 p. May. 28 cm. [9 ref]
• Summary: This paper, also titled “IITA’s Soybean 
Improvement Program,” was written by E.A. Kueneman, 
W.R. Root, D. Shannon, and K. Dashiell, although their 
names do not appear on the title page.
 Contents: Introduction. The potential and importance of 
expanding soybean production in Africa: General comments, 
country activities. Biological constraints to production and 
research undertaken to minimize constraints: Seed longevity 
and establishment, nitrogen fi xation in soybeans, soybean 
agronomy research and soil fertility studies, entomology. 
Cooperation with national programs.
 The current expansion of soybeans in Nigeria has been 
founded on years of research. In the mid-1960s the Institute 
for Agricultural Research (IAR) initiated a soybean breeding 
program and in 1983 released two lines from a cross between 
Malayan and Clemson Non-shattering. Address: Ibadan, 
Nigeria.

1042. Kueneman, E.A.; Root, W.; Shannon, D.; Dashiell, 
K.E. 1983. Soybean improvement at the International 

Institute of Tropical Agriculture: A position paper. IITA, 
PMB 5320, Oyo Road, Ibadan, Nigeria. 31 p. May. [9 ref. 
Eng]
• Summary: Contents: Introduction. The potential and 
importance of expanding soybean production in Africa: 
General comments, agro-climatic suitability for rainfed 
production, country activities. Research undertaken to 
minimize biological constraints to production: Seed 
longevity and establishment, nitrogen fi xation in soybeans. 
Soybean agronomy research. Entomology. 6. Cooperation 
with national programs.
 Under “country activities,” soybean programs in the 
following countries are discussed in detail: In West Africa: 
Nigeria, Ivory Coast, Cameroon, Benin, Togo, Ghana, Sierra 
Leone, and Senegal. In Central Africa: Rwanda and Zaire. In 
Southern Africa: Zimbabwe and Zambia.
 The title page reads “IITA’s Soybean Improvement 
Program: A Position Paper.” Address: 1&4. Soybean 
breeder, IITA, Ibadan; 2. Soybean breeder, IITA, Zaria; 3. 
Agronomist.

1043. Shurtleff, William. 1983. In Harbin (June 8). Interview 
with Zhang Guodong. Next morning in Harbin. Afternoon 
fl y from Harbin to Beijing (June 9) (Document part). In: 
William Shurtleff. 1983. Log of Soyfoods Research Trip to 
China and Japan: 29 May to 10 July. Lafayette, California: 
Soyfoods Center. 117 p. See p. 14-16. Unpublished 
manuscript.
• Summary: Hong Kong will revert to China on 30 June 
1997 at midnight.
 Mr. Li Weicheng is Director, Bureau of Light Industry, 
DTD says he is their most important man in China. We 
served him and others Hi-C, Vitasoy, and 3 types of soymilk 
made by DTD. Everyone present likes Hi-C better than 
Vitasoy. Mr. Li likes the 3 DTD soymilks better, but he likes 
them all the same. He says the plain has no beany fl avor. Key 
point. Chinese (at least in Heilongjiang) do not like beany 
fl avor in soymilk.
 Interview with Zhang Guodong, Director, Soybean 
Research Institute, Heilongjiang.
 China’s six largest soybean producing provinces are: (1) 
Heilongjiang. (2) Hunan. (3) Shandong. (4) Anhui. (5) Jilin. 
(6) Liaoning.
 Soybean production in China is increasing. In 1978 
the Chinese government raised the price it pays farmers for 
soybeans. It was raised again in 1982 to 34.5 fen per chin 
(1 chin = 500 grams). This is the same as the price of 3 chin 
(1,500 gm) of maize. Also, farmers growing soybeans get top 
priority fertilizer–especially phosphorus. Both programs are 
nationwide. It is believed that these new incentives will lead 
to increased soybean production.
 Heilongjiang province now has 25 million mou = 4.25 
million acres planted to soybeans. The main work now is 
to increase soybean yield. The present yield is 75-90 kg/
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mou, with a goal of 125 kg/mou by 1990. One problem here 
is the long, cold weather (there are only 80 frost-free days 
in northern Heilongjiang) and the northerly latitude. Also, 
expanding hectarage for all crops in the Three-River Plain 
area must be done near the eastern border.
 The Soybean Research Institute in Heilongjiang was 
founded in 1975. It now employs 71 people with an annual 
budget of 200,000 yuan. Its main purpose is to breed better 
soybean varieties for Heilongjiang–for higher yield, and 
higher oil + protein. Also to develop new technology and 
management practices for farmers, improved chemical 
fertilizer use effectiveness, better understanding of diseases, 
physiology, etc.
 Important developments: (1) Several good soybean 
species and ones with improved photosynthesis. (2) A 
package of practices that will enable farmers to get yields 
of 3,000 kg/ha. (3) Inexpensive harvester developed in Jilin 
province.
 The FAO Project. Funding of $525,000. It will run from 
7 Feb. 1982 to Aug. 1984. To import U.S. consultants, send 
students abroad for training (4 to USA, 2 to Italy). Import lab 
and farm equipment.
 They are working with breeding wild soybeans for 
resistance to drought and to disease, plus high protein 
content.
 In China there is no terminology to distinguish 
vegetable-type vs. fi eld-type soybeans. But vegetable type 
are large, and grown mostly in southern China for use as 
green vegetable soybeans [edamame]. Soybeans for canning 
whole are not grown or sold in northern China.
 More than 50% of China’s soybeans are crushed, but 
this percentage is decreasing as the standard of living rises, 
since more people want soyfoods such as tofu.
 China’s leading soyfoods in order of importance: (1) 
Tofu, all types, including fermented tofu. (2) Chinese-style 
miso (doujiang). (3) Soy sauce (jiangyou). (4) Soymilk. (5) 
All others. Most of the fermented tofu, yuba, and fermented 
black soybeans are found in southern China.
 Defatted soybean meal is used mostly in feeds. In Jilin 
there is a Soybean Research Institute with similar goals as 
the one in Heilongjiang. There is some cooperation between 
the two. Shao Rongchun is the Institute’s director at Jilin.
 Soyfood research and uses: Research on soyfoods is 
conducted at Heilongjiang Commercial College, which is 
under the Bureau of Commerce. An ASA representative will 
visit them in mid-June. They are working on soy protein 
isolates, artifi cial meat, etc. One good book is Integrated 
Application of Soybeans (Dadou te zhung he liyun), 
published in 1958 by the Shanghai Bureau of Cereals. It’s 
about soyfoods. Many soy history books have been written 
since 1949.
 A new soy beverage is made in Heilongjiang and sold 
in Harbin. He does not know who developed it. It is a 
refreshing nondairy summer drink named Jinbo Juice, but it 

is not like soymilk.
 The future of soybeans in Heilongjiang and China looks 
very good. Production will grow since yields are low and the 
Ministry of Agriculture is interested in expanding production 
and protein from soybeans–not from meat. It is for the 
people of China.
 At the end of July will be the Jilin Seminar, #2 USA-
China Soybean Symposium. For a list of topics ask INTSOY.
 June 9. Morning in Harbin. One company in 
Heilongjiang makes a powdered milk which is soy-dairy 
blend; they make their own soymilk by the traditional 
method. Address: Wan Da Shan Foodstuff Factory. Farm 
No. 8511, [Bureau of State Farm]. Heilongjiang province. 
Product name: Cow’s Milk Malted Soymilk Powdered 
(Instant Niunai Maijing). Brand: WanDaShan. Label of 
ingredients: Added maltose, glucose, sucrose. Gives protein 
complementarity. Mix 3 tablespoons of the powder with 
hot water to make a paste, then add more hot water. Keep 
powder cool and dry after opening. Address: P.O. Box 234, 
Lafayette, California 94549. Phone: 415-283-2991.

1044. China Daily. 1983. Baby formula plant now under 
construction. June 28.
• Summary: “China is building a plant with machinery 
donated by the United Nations Children’s Fund [UNICEF] to 
produce 4,000 tons of baby formula a year Xinhua reported 
on Sunday.
 “The plant in Shanghai will produce a formula 
developed by UN and Chinese nutrition experts made of rice 
and soybean powder, sugar, vegetable oil, various vitamins 
and inorganic salts.
 “The formula is expected to be a nutritious milk 
substitute for children six months to three years old, it said. 
The plant is to start trial operation in September.” Address: 
China.

1045. Bernard, Richard L. 1983. Soybean germplasm, 
breeding, and genetic activities in the United States. INTSOY 
Series No. 25. p. 19-25. B.J. Irwin, J.B. Sinclair, and Wang 
Jin-ling, eds. Soybean Research in China and the United 
States (College of Agric., Univ. of Illinois at Urbana-
Champaign). [16 ref]
• Summary:  “As a commercially signifi cant crop in this 
country, soybeans have a short history and have been 
important in the north-central states only since 1922. 
They were grown earlier in the southeast, especially North 
Carolina, as a forage crop. Breeding in those early years 
consisted of fi eld trials of cultivars introduced from Asia 
and choosing those best adapted and most productive for the 
local farmers.
 “Soybeans were experimented with in small plantings 
and occasionally grown on a commercial scale during the 
1800’s. According to Piper and Morse (1923) no more than 
eight cultivars were grown in the U.S. prior to 1898. In that 
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year the U.S. Department of Agriculture (USDA) began a 
program of recording introduced cultivars of crop plants 
under ‘PI’ designations. Through this system, large numbers 
of soybeans were introduced and grown in experimental 
plots. The better ones were sent out to various state 
experiment stations for further testing.
 “From 1898 to 1923 more than 1,000 cultivars were 
introduced, most sent by research stations or grain merchants 
in Asia, or brought in by agricultural explorers, diplomats, 
missionaries, or other travelers to Asia (Table 1). Some of 
the most successful cultivars were introduced into the U.S. 
during this period. As a result of the increasing success of 
soybeans, the USDA sent plant explorers to Asia (notably 
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932, 
6,651 soybean accessions were introduced. During the next 
40 years little effort was made and only a few soybeans were 
introduced each year. With renewed interest since 1975, 
more than 5,000 strains have been introduced.
 “During the early periods of introduction no attempt 
was made to save all the strains introduced and a majority 
of them were discarded. Only the best were kept along with 
some of the unusual types. In 1949, in recognition of the 
need to preserve the germplasm of this important crop and 
make it readily available, the USDA established a soybean 
germplasm collection. The early strains (Group IV and 
earlier) are maintained at the University of Illinois at Urbana-
Champaign and the later ones (Group V and later) at the 
Delta Branch Experiment Station, Stoneville, Mississippi. 
The collection was initiated by M.G. Weiss, head of USDA’s 
soybean production research, and J.L. Cartter, head of the 
U.S. Regional Soybean Laboratory at Urbana. The original 
curators were E.E. Hartwig at Stoneville and L.F. Williams 
at Urbana. Hartwig is still curator of the southern collection. 
R.D. Osler succeeded Williams in 1951, and I became 
curator of the northern collection in 1954.
 “The guiding principle has been to maintain the basic 
genetic diversity of the soybean and its wild relatives by 
maintaining all cultivars and introductions representing 
different germplasm, regardless of their apparent economic 
worth, and to make them readily available for research 
purposes. In 1949 and 1950, the USDA and state agricultural 
experiment stations were requested to submit samples of all 
introduced strains and old U.S. cultivars. From the 7,873 PI 
strains introduced before 1945, 1,659 strains were obtained, 
including 138 old U.S. cultivars that originated from 
introductions (Table 1).
 “Introduced strains plus American-developed cultivars 
have been added to the collection since then, until today 
the number of soybean entries totals over 9,500, about 70% 
are in the northern collection and 30% in the southern one. 
They were drawn from 60 countries, but the majority came 
from eastern Asia and especially from China (1,202 strains), 
Japan (1,721), Korea (3,041), and the Soviet Union (1,847) 
(Table 2). Soybeans from these four countries comprise 83% 

of the collection and many of the strains received from other 
countries originated from these four. At Urbana, in addition, 
there is a genetic collection (mutations, oddities, isolines, 
etc.) of several hundred lines of interest in qualitative genetic 
studies. We maintain also a collection of wild soybeans, 
Glycine soja. The wild soybean accessions range in maturity 
from Group 00 to X and were obtained in the USSR (34 
accessions), China (28), China (Taiwan) (2), Korea (313), 
and Japan (183). Because they can be crossed with cultivated 
soybeans, they are an interesting potential source of useful 
germplasm. We have also a collection of six perennial 
species of Glycine. These species are native to Australia and 
some range into the south Pacifi c islands and south China. 
Though not closely enough related for easy crossing with 
soybeans, these species are of interest in studies on the origin 
of soybeans and botanical relationships within the genus. If 
the crossing barrier can be overcome, they may supply the 
soybean breeder and geneticist with some interesting and 
diverse material.
 “The soybean germplasm collection is used actively 
by researchers throughout the U.S. and from many other 
countries. In 1982, from the collection at Urbana, we expect 
to send out over 40,000 seed lots.
 “We hope to obtain as much of the world’s wild soybean 
germplasm as possible, and to complete our collections from 
Europe, the USSR, southern Asia, South Korea, and Japan. 
Our greatest need is for further collections from North Korea 
and China, especially southern and western China, since 
most Chinese strains in the present collection have come 
from northeastern and north-central China.
 “Of the 7,000 soybean cultivars introduced before 1945, 
more than 200 were named and promoted for commercial 
use in this country. References listing or describing these 
old cultivars appear at the end of this paper. Some of the 
older cultivars had small black and brown seeds with bushy 
or viny-type plants suited for hay production, which was a 
major use of soybeans in this country until the 1940’s. Some 
of them were large-seeded vegetable types grown for direct 
human consumption in home gardens and occasionally 
on a small commercial scale. Most of them were grain-
type soybeans. It was with these cultivars selected from 
introductions from eastern Asia that the U.S. soybean 
industry was built, since it was not until the 1940’s that 
soybeans were developed from artifi cial hybridization for 
specifi c adaptation to this country.
 “Virtually all of the successful cultivars for oil-seed 
production in the north-central states were from northeast 
China, which has similar climate and where large scale 
commercial soybean production had already been under 
way for several decades. Thus the successful establishment 
of the U.S. soybean industry was based on the successful 
development of a similar industry of soybean production and 
oil extraction in northeast China. We owe a debt of gratitude 
to the unknown Chinese plant breeders or farmer-selectors 
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who developed these basic commercial-type soybeans. 
Beginning in the late 1930’s and 1940’s, soybean breeders 
in the USDA-state experiment station breeding programs, 
through hybridization and selection, developed improved 
cultivars with higher yielding ability and resistance to 
lodging and shattering and to prevalent diseases. By the 
1950’s virtually all hectarage was planted to these products 
of the scientifi c breeders’ art, yet even down to the present 
day these American cultivars trace their ancestry to a small 
group of successful introductions, largely from northeast 
China.
 “Mandarin was introduced from Sui Hua in Heilongjiang 
Province in 1911. It or a selection named Mandarin (Ottawa) 
is present in the ancestry of all major northern cultivars. 
Manchu, introduced in 1911 from Ning’an in Heilongjiang 
Province, is in the parentage of most northern cultivars. 
From AK [A.K.], introduced in 1912 from an unknown 
place in northeast China, two apparently identical selections 
named AK (Harrow) [A.K. (Harrow)] and Illini were made 
(in Ontario, Canada, and Illinois, respectively) and used 
in producing nearly every northern and southern cultivar. 
Dunfi eld from Fanjiatun, Jilin Province, in 1913, is in the 
ancestry of many northern and southern cultivars. Mukden, 
introduced from Shenyang in Liaoning Province in 1920 
and Richland from Changling, Jilin Province, in 1926, are 
important also in the pedigrees of northern cultivars.
 “These six, which were widely grown in the 1930’s 
and early 1940’s and which are preserved in the germplasm 
collection, along with fi ve others (one from Japan, one from 
Jiangsu, China, and three from northeast China including PI 
54610 from Changchun, Jilin, in 1921) have produced all of 
the widely grown cultivars in the north (Table 3).
 “In the south, three of the above cultivars from northeast 
China, AK (through the late selection, S100), PI 54610, and 
Dunfi eld, appear in the ancestral parentage, but there also are 
important introductions from further south (Table 4). Tokio, 
introduced from Japan in 1901, is in the pedigree of every 
major southern cultivar and some of the northern. Arksoy 
and Haberlandt from Pyongyang, Korea, in 1914 and 1221, 
respectively, are in a majority of southern cultivars. CNS, 
which is in the ancestry of all southern and several northern 
cultivars, Roanoke, and Palmetto all were obtained from the 
University of Nanjing in 1927. (Roanoke is a reselection, 
possibly from an outcross.)” (Continued). Address: Univ. of 
Illinois, Urbana.

1046. Bernard, Richard L. 1983. Breeding for soybean 
yield and agronomic traits. INTSOY Series No. 25. p. 80-81. 
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: “Improved grain yield per hectare has been 
the main goal since formal soybean breeding was begun 
in Illinois over 40 years ago. Pest resistance has received 

increasing attention in recent years, but most improved 
cultivars in the midwestern U.S. are released because of 
improved yield. Other agronomic traits in which major 
improvement has been made are resistance to lodging and 
shattering, and improved seed quality and composition.
 “Because soybeans are planted close together in widely 
spaced rows and harvested mechanically, a high degree of 
lodging resistance is necessary. Most cultivars will lodge 
when growing conditions are good, so further improvement 
is sought constantly.
 “Delayed harvest, which often occurs in the midwestern 
U.S. because of weather, can result in yield loss through 
shattering either before or during harvest. Most mid-western 
U.S. cultivars have satisfactory shattering resistance, but 
attention must be paid to this trait to avoid regression to the 
more shattering-prone type. Improvement is being made 
in the ability to produce good-quality seeds under adverse 
environmental conditions, and the oil and protein content of 
potential cultivars is monitored to ensure suitable levels.
 “All soybean cultivars now grown in the midwestern 
U.S. were developed by artifi cial cross-pollination followed 
by selection until true-breeding lines were obtained. Parent 
lines are chosen to combine good traits of one with those 
of another or simply to combine two good cultivars with 
the hope of producing a better one. Traditional plant-to-row 
pedigree selection sometimes is used, but more often bulk 
population advance (single-seed or single pod descent) is 
used through the early segregating generations (F2 to F5) 
since it takes less labor and space. Such bulk populations are 
often grown in a winter nursery in the tropics to reduce the 
time it takes to produce breeding lines.
 “The backcross breeding method adds a simply inherited 
trait–such as disease resistance–to an otherwise well-
adapted cultivar. Advantages of this method are the small 
populations necessary, the greater speed of development, the 
relatively certain and predictable result, and the minimizing 
of yield-testing. We grow two generations in the greenhouse 
in the winter, thus getting three per year. Recent cultivars 
such as Corsoy 79 and Williams 82 with single genes for 
Phytophthora rot resistance, and Will with a single gene for 
semi-determinate stem, were developed by this method.
 “Observation and selection often is successfully done 
in early generations for traits such as time of maturity, 
shattering resistance, seed quality, and perhaps even lodging 
resistance and yield where differences are very large. At the 
F4 to F6 generation (F3 for the backcross method) lines are 
bulked and testing begins. Typical yield tests are in four-
row plots (middle two for harvest, 75 cm row spacing), 3 
to 5 meters long, although we sometimes measure yield in 
an initial screening test in small one-row plots. Testing is 
done at several locations in Illinois for two to three years 
with early lines (maturity Group II) being tested in the north 
and central part, Group III in central Illinois, and late lines 
(Group IV and sometimes V) in southern Illinois.
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 “The best lines are selected and entered in a cooperative 
regional ‘Preliminary Test’ of the appropriate maturity group. 
These lines are grown at six to eight locations in various 
states. After one year, the best lines are advanced to the 
‘Uniform Test.’ After two to four years of further testing, the 
best ones are released for commercial production. These are 
very important tests since they constitute the fi nal testing 
before a variety goes to the farmer. They give good data in 
a short time on the performance of cultivars under a wide 
range of environments since the tests are grown over the 
very wide area in which each maturity group is adapted. In 
1981 the six tests of the northern Uniform Tests (one test for 
each maturity group 00 to IV) had 94 soybean entries (plus 
176 preliminary entries), involving 35 researchers in 15 U.S. 
states and Canada at 51 locations (seven to 22 locations per 
maturity group). Over the last 40 years from these tests and 
those in southern U.S. have come most of the successful 
commercial cultivars grown in the U.S.
 “Discussion: Wang Jin-ling reported on the procedure 
for developing and testing new soybean cultivars in Jilin 
and Heilongjiang provinces. They use the pedigree method 
of breeding to the F4 generation. Preliminary tests are 
conducted by each institution with the best lines advanced 
to regional tests. The provinces are divided into testing 
regions based more on temperature than latitude, especially 
in the northern area. They collect data on yield, lodging, 
and disease resistance. After two to three years of testing, 
the data are reviewed by a committee that determines which 
cultivars will be released and where they will be released. 
A cultivar must be certifi ed by this committee in order to be 
sold.
 “Ma Rhu-hwa reported on cultivar testing in the Chang 
Jiang (Yangtze) River region. Tests are begun on the local 
level with the best selections advanced to provincial tests. 
The best lines from several provinces in the River Valley 
Region are entered in a cooperative interprovincial testing 
program. These results are used to select cultivars for release 
and to identify areas where new cultivars are best adapted.
 “Zhang Zi-jin gave some history of cultivar development 
in China. There are three major soybean growing regions: the 
northeast, the Huanghe River valley, and southern China. In 
the 1950’s and 1960’s, the three provinces of northeast China 
cooperated in regional tests and released many cultivars. 
Because the three provinces are at different latitudes, the 
cooperative test was discontinued but some cultivars still are 
jointly tested. In the other two areas, regional testing was 
begun in the early 1960’s. The Ministry of Agriculture is in 
the process of reviewing the soybean testing procedure.
 “Wang Jin-ling asked about private soybean breeding 
companies in the U.S.
 “R.L. Bernard responded that probably less than 20% 
of the hectarage nationwide is planted to private soybean 
cultivars.
 “W.R. Fehr stated that private companies in Iowa had 

grown faster than in any other state, and their cultivars have 
been very successful. Between 35% and 50% of the soybean 
hectarage in Iowa is planted to private cultivars.
 “Wang Jin-ling asked about the use of blends in the U.S.
 “R.L. Bernard replied that public institutions generally 
did not recommend blends but that they were being sold by 
some private companies.
 “W.R. Fehr added that blends are recommended to help 
reduce losses due to iron defi ciency chlorosis in Iowa.” 
Address: Research geneticist, Univ. of Illinois, Urbana.

1047. Bernard, Richard L. 1983. Soybean germplasm, 
breeding, and genetic activities in the United States 
(Continued–Document part II). INTSOY Series No. 25. p. 19-
25. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: (Continued): “Two dark-seeded types, Peking 
from Beijing in 1906 and PI 88788 from Liaoning Province 
in 1930, have been used for their cyst nematode resistance.
 “These 11 plus three others (one from northeast China, 
one selected from a strain from Japan, and one of unknown 
origin) comprise the ancestry of all the major cultivars in the 
south. Most of the lesser grown cultivars, north and south, 
have the same ancestry. Thus fewer than 20 introductions 
have given rise to the cultivars now grown throughout the 
U.S., although many other introduced cultivars have been 
used in the various breeding programs across the U.S. and 
Canada.
 “The breeding programs that led to today’s commercial 
cultivars are a joint USDA-state experiment station effort 
that began in 1936 with the establishment of the U.S. 
Regional Soybean Laboratory (USRSL) at Urbana, Illinois. 
Under the directorship of J.L. Cartter and later R.L. Cooper, 
the USRSL coordinated a regional testing program of 
federal, state, and Canadian soybean breeders, pathologists, 
entomologists, and physiologists working to develop 
commercial soybean cultivars. The public soybean breeding 
program has grown from a small group of less than 12 full-
time soybean breeders in the 1950’s to 72 in the latest listing 
of public soybean breeders and geneticists in the U.S. and 
Canada. To this group has been added, mostly during the 
past ten years, some 60 professional breeders working for 
approximately 26 private seed companies. All are actively 
engaged in developing improved cultivars for the American 
farmer.
 “The cooperative regional testing program among public 
breeders has been an important factor in the development 
of well-adapted cultivars. There is a regional test for 
each maturity group, and each breeder enters his best 
experimental lines. By testing in a large number of locations 
widely scattered from east to west over the latitude where 
the maturity group is adapted, cultivars are selected that are 
well suited to the changeable weather conditions that occur 
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from year to year. From this testing program have come 
all public cultivars now grown on over 80% of the U.S. 
hectarage. The testing is coordinated in the south by E.E. 
Hartwig, Stoneville, Mississippi, and in the north by J.R. 
Wilcox, Purdue University, West Lafayette, Indiana, and 
involves some 50 researchers in 29 states and two provinces 
in Canada.
 “Breeding objectives vary somewhat from region to 
region. Direct selection for improved yield, aside from 
any pest resistance or morphological differences, has been 
perhaps the most important advancement of present-day 
cultivars over the introduced cultivars. Other traits that 
have been markedly improved are lodging resistance, which 
allows soybeans to be grown in higher populations and 
close together in widely spaced rows to facilitate tractor 
cultivation; shattering resistance, which allows the ripe 
soybeans to stand in the fi eld without loss until the weather 
is right for mechanized harvest and also reduces combine 
losses; and improved seed quality, which facilitates the 
production of good, sound, and germinable seed even 
under conditions of adverse heat, drouth, and disease. 
Some improvement in oil content has been achieved, but 
because oil and protein content are strongly and negatively 
correlated, there is less effort in recent years to increase oil. 
Potential cultivars are tested to be sure there is no decrease in 
the combined value of oil and protein.
 “Major improvements have been made in pest and 
disease resistance, especially in recent years. The ancestral 
cultivars chosen in this country had moderate levels of 
resistance to such common diseases as bacterial blight 
(Pseudomonas syringae pv glycinea (Coerper) Young) 
and soybean mosaic virus. Many introduced cultivars are 
susceptible to potato leafhopper (Empoasca fabae (Harr.)) 
damage because they do not have erect pubescence. Thus, 
erect pubescence was indirectly favored in the initial 
selection of cultivars and is present in all U.S. cultivars 
today.
 “One of the earliest breeding programs for disease 
resistance used a gene for resistance to bacterial pustule 
(Xanthomonas campestris pv phaseoli Smith (Dye)) found in 
the cultivar CNS. Most introductions are susceptible to this 
common disease, but today all southern cultivars and many 
grown in the southern part of the north-central states contain 
this CNS resistance. Phytophthora root rot (Phytophthora 
megasperma (Drechs) sp. glycinea) has caused major 
soybean losses in the past but today is controlled in part 
by resistant cultivars. Many races of the pathogen were 
discovered in recent years but resistance has been found 
to each, and breeding programs are under way to combine 
as many genes for resistance as possible into each new 
cultivar to combat this multitude of races. Brown stem rot 
(Phialophora gregata (Allington and Chamber.) Gams) is 
one of the more common diseases of soybeans, especially 
when soybeans follow soybeans in the rotation. Several 

cultivars specifi cally bred for resistance have recently 
been released in the north. In the south nematodes have 
been a problem, and cultivars bred for root-knot nematode 
(Meloidogyne spp.) resistance have been important in some 
areas. More recently soybean cyst nematode (Heterodera 
glycines Ichinohe) has become a widespread problem, and 
several resistant cultivars have been released and are rapidly 
occupying a major part of the soybean hectarage in the south.
 “In the future, soybean pests and diseases will likely 
be an even more important factor in soybean production. 
Soybean breeders will be putting more emphasis on 
increased cultivar resistance and will be selecting for 
multiple resistance to different races and types of diseases.
 “Breeders constantly are looking for the traits 
that contribute to improved yield. Because of the low 
heritability of yield, selecting for component traits rather 
than directly for yield might improve breeding effi ciency. 
Unfortunately, except for pest and disease resistance, no 
helpful physiological or morphological traits have been 
found. The length of the pod-fi lling period is being studied 
by some researchers since it has been noted that our adapted 
high-yielding cultivars have longer periods of fl owering-to-
ripening than most soybeans. Studies of photosynthetic rate 
difference and other physiological processes have not yet 
demonstrated useful ways of improving yield. Pubescence-
type differences are important because of their effect on 
insect resistance. Narrow leafl et types are grown to some 
extent, but this leaf type does not appear to affect yield. 
Improved lodging resistance is an important goal which 
has been achieved through both shorter plants and stronger 
stems.
 “Stem type is a major factor affecting the growth of 
the soybean plant. In the northern U.S. almost all cultivars 
(Group IV and earlier) have indeterminate stem growth and 
all southern ones (Group V and later) have determinate stem 
growth. This is probably in part an adaptation to the climate 
of the regions; indeterminate types tend to promote needed 
stem growth in the cooler, shorter season of the north and the 
determinate type restricts excessive growth in the warmer 
and longer season of the south.
 “Nevertheless there has been some success with an 
indeterminate cultivar in the south for late planting after 
wheat harvest, and several short determinate cultivars have 
been recently released in the north. These have had excellent 
yields under some conditions but tend to have problems 
when growing conditions are adverse. An intermediate type 
called ‘semi-determinate’ also is being considered, and one 
such cultivar was released in Illinois and nearby states in 
1979.
 “Improvement in yield through improved soybean 
cultivars has been slow but steady over the past 40 years. 
No slowdown has yet occurred and presumably further 
improvement is possible working with the rather narrow 
base of just 20 ancestral cultivars. A major problem for 
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the breeder is how to effectively use the large number of 
germplasm lines and fi nd sources for further improvement. 
A preliminary evaluation and description of each germplasm 
entry is made at Urbana and Stoneville. Cooperative efforts 
among public and private breeders to further evaluate the 
yield potential of introductions is under way. It seems likely 
that, at least in the near future, U.S. cultivars will continue 
to be based mostly on the same germplasm as in the past 
with gradual additions of a few specifi c traits such as pest 
resistance, improved seed composition, or better plant 
growth traits selected from the large germplasm collection. 
Advances in the future will be more diffi cult than in the 
past, but with the large number of specialists working on 
the problem the prospects are bright for considerable further 
improvement in soybean production through improved 
cultivars.”
 Tables: (1) A statistical history of soybean introduction, 
1898-1980, by decade. (2) Number of strains in the USDA 
germplasm collection, by country of origin (1900-1980). 
(3) Ancestry of major soybean cultivars, north-central U.S., 
1980. (4) Ancestry of major soybean cultivars, south-central 
U.S., 1980. Address: Univ. of Illinois, Urbana.

1048. Bray, Donald J. 1983. Soybeans in poultry nutrition. 
INTSOY Series No. 25. p. 128-29. B.J. Irwin, J.B. Sinclair, 
and Wang Jin-ling, eds. Soybean Research in China and the 
United States (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “During the last 50 years, soybeans have 
become a major source of supplemental protein in U.S. 
poultry diets, and the same trend is evident throughout the 
world. This has been made possible by a series of basic 
and applied experiments conducted at state agricultural 
experiment stations, in the USDA, and in industrial research 
laboratories. Through experimentation we identifi ed the 
qualities of the soybean that limited its usefulness in the diets 
of poultry and livestock. Based on this information, soybeans 
and soybean products have been modifi ed to increase their 
usefulness not only in poultry and livestock diets, but also as 
human food.
 “It fi rst became feasible and desirable to incorporate the 
soybean into U.S. crop culture as the demand for vegetable 
oils developed. At the same time, the rapidly developing 
poultry industry was exhausting the limited supply of animal 
and plant protein concentrates available to it.”
 “Among factors that favor the use of soybean meal in 
poultry diets is its high content of the amino acids lysine and 
tryptophan. It is higher in these two amino acids than most 
plant proteins. Since maize protein is defi cient in these two 
amino acids, the two feedstuffs complement each other in 
providing a balance of essential amino acids.
 “Ground and heated whole soybeans (unextracted) can 
be fed to poultry when it is economic to do so. This product 
is lower in protein and higher in energy than soybean meal 

and produces mixed feeds with different fl ow and pelleting 
properties. Few soybeans are used in this way today. Should 
the world demand for soybean oil decrease to the point 
where it is no longer profi table to extract soybean oil, the use 
of whole soybeans in poultry diets is a possibility.”
 Discussion: “Wang Jin-ling stated that the use of whole 
soybeans as animal feed in China is inconceivable. In fact, 
one of the critical needs is vegetable oil.
 “Guo Xiang-ao asked if there were problems associated 
with the level of hexane remaining in the meal when solvent-
extracted meal was used as animal feed.
 “D.W. Johnson said no, the normal level of hexane in 
soybean meal is approximately 50 ppm; therefore, it would 
not be a problem.
 “Guo Xiang-ao said that according to the pop test, a 
level of 400 ppm would be expected.
 “E.D. Kellogg replied that in the American market, a 
level of 50 ppm of hexane in soybean meals is normally 
found.” Address: USDA/CSRS, Washington, DC.

1049. Cheryan, Munir. 1983. Application of membrane 
processing in the soy protein industry. INTSOY Series No. 
25. p. 102-07. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, 
eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[24 ref]
• Summary: “Membrane separation processes are based on 
osmosis, which is the ability of semipermeable membranes 
to discriminate between molecules on the basis of molecular 
size, shape, and, to a lesser extent, chemical composition. 
Osmosis was demonstrated in 1748, but it was early in 
the 1960’s when synthetic anisotropic membranes were 
developed that produced reasonably high fl ux (dewatering 
rates) and could withstand high pressures.
 “Commonly used processes are reverse osmosis (RO) 
and ultrafi ltration (UF). For both RO and UF, feed solution 
is pumped under pressure over the surface of the membrane. 
In RO, the membrane rejects all components of a solution 
except water. Consequently, osmotic operating pressures of 
34 to 102 kg/cm are common. In effect, RO is essentially a 
dewatering technique.
 “Besides being a dewatering technique, UF also is a 
fractionation, purifi cation, and macromolecule concentration 
method. The membrane retains materials with large 
molecular weights, while solutes with low molecular weights 
pass through. Pressures for UF are lower than for RO. 
Permeability and selectivity characteristics of membranes 
can be controlled during its manufacture by varying the pore 
size or ‘molecular weight cut-offs.’ Ultrafi ltration and RO 
are the fi rst continuous molecular separation processes that 
do not involve a change of phase or state of the solvent or 
interphase mass transfer. These implications interest food 
processors (Cheryan, 1978).” Address: Assoc. Prof. of Food 
Engineering, Univ. of Illinois, Urbana-Champaign.



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   396

© Copyright Soyinfo Center 2021

1050. Fukushima, Danji. 1983. Fermented soy foods in the 
United States. INTSOY Series No. 25. p. 117-19. B.J. Irwin, 
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in 
China and the United States (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: Although chemically hydrolyzed soy sauce 
is widely consumed, fermented soy sauce has an annual 
growth rate of 15%. La Choy and Chun King, the two largest 
producers of chemical soy sauce, are assumed to have a 
combined annual production of 20,000 kiloliters. Most of the 
fermented soy sauce is produced by Kikkoman Foods, Inc. 
and annual production has reached 19,000 kiloliters.
 Soy sauce manufacturing consists of three main 
processes: koji making, brine fermentation, and refi ning. 
Major improvements in the soy sauce process are (1) high 
temperature short time cooking of the soybean fl akes 
to increase the yield, (2) use of an artifi cial mutant of 
Aspergillus sojae which produces twice as much proteolytic 
enzyme, (3) use of automatic koji making equipment, and (4) 
use of Pediococcus halophilus and Saccharomyces rouxii, 
and proper temperature control during brine fermentation. 
Address: Kikkoman Foods, Inc., Walworth, Wisconsin.

1051. Guo, Xiang-ao. 1983. Research on heat denaturation of 
soy protein after solvent extraction, and traditional Chinese 
soy foods. INTSOY Series No. 25. p. 64-66. B.J. Irwin, J.B. 
Sinclair, and Wang Jin-ling, eds. Soybean Research in China 
and the United States (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Solvent extracted soybean fl akes and meals 
(moisture content 9.6%) were subjected to 80ºC, 90ºC, and 
100-105ºC temperatures for 15 or 20 minutes. The critical 
temperature for protein denaturation was 80ºC. At higher 
temperatures, solvent-extracted soybean meal was denatured 
more rapidly than soy fl akes. Preparation of the following 
traditional Chinese soyfoods was described briefl y: Soy 
sprouts (dou ya), soybean jiang (dou jiang), fermented black 
soybeans (dou chi), soy sauce (jiang you), soy beverage (dou 
jiang), tofu (regular and soft, doufu), fi rm tofu (doufu gan), 
pressed tofu sheets (doufu yi), vegetarian chicken (su ji), 
fried tofu (you-doufu), fermented tofu (doufu-lu), and yuba 
(doufu pi).
 Note: This is the earliest English-language document 
seen (Oct. 2012) that uses the term doufu pi (spelled in 
pinyin) to refer to yuba, which he describes as follows: “Soy 
beverage is poured into a shallow pan and heated slowly. 
A protein fi lm forms on the surface. This fi lm is rolled and 
dried until it resembles bamboo. The taste and composition 
are similar to textured soy protein. It is a very nourishing 
food.” Address: Zhengzhou Grain College, China.

1052. Howell, Robert W. 1983. Historical development of 
the United States soybean industry. INTSOY Series No. 25. 

p. 11-15. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. 
Soybean Research in China and the United States (College of 
Agric., Univ. of Illinois at Urbana-Champaign). [8 ref]
• Summary: An excellent, comprehensive overview.
 “The soybean industry in the United States is unique 
for the speed with which it grew to play a dominant role in 
the nation’s agricultural and economic sectors. Nowhere in 
the country’s past, nor in the history of civilization, is there 
another example of a crop that advanced in importance 
as quickly as the soybean. Soybeans now are the second 
most valuable crop produced in the U.S., exceeded only by 
maize, and are a major export commodity serving strong and 
stable markets in western Europe and Japan, and developing 
markets in Latin America and elsewhere.
 “Soybeans were not an important crop when Europeans 
were settling and developing the Americas. The historically 
important crops were cotton, maize, tobacco, and wheat, 
which provided food and fi ber, and were items of commerce 
that formed the economic foundation of the New World. 
The fi rst report of soybeans in the U.S. was 1804, when 
soybeans were referred to briefl y in an article by J. Mease, a 
physician in Pennsylvania who was an enthusiastic gardener. 
Mease did not report the source of the soybeans in his 
garden but presumably they came from Asia via Europe. [* 
Footnote. See ‘Introduction of the soybean to North America 
by Samuel Bowen in 1765,’ by Hymowitz and Harlan, in 
Economic Botany, vol. 37 (in press)]. By the end of the 19th 
century, the crop was known throughout the eastern and 
central parts of the U.S.
 “How did the soybean miracle come about? How and 
why was it possible for soybeans to penetrate and dominate 
agricultural economic systems that had been stable for 
centuries?
 “The soybean story is an illustration of the right 
commodity in the right place at the right time. Many factors 
came together to create a market and a new product which 
could respond to demand. Mechanized agriculture was 
reducing the use of animal power. The number of draft 
animals was declining, releasing millions of hectares that had 
been used to produce feed for horses and mules. Synthetic 
fi bers were replacing cotton. Production of surplus crops 
was being curtailed by government policy. Meanwhile, a 
national shortage of vegetable oils was becoming more 
severe as population grew. There was growing appreciation 
of the importance of well-balanced protein in human and 
animal diets. It was known that soybeans were processed for 
oil and meal in China. The situation was favorable for a new 
crop that would maintain farm income and contribute to the 
national economy. Soy-beans could satisfy market demand, 
and proved well adapted to existing farming systems, 
especially in the maize system of the northern states and the 
cotton system of the south. The fact that soybeans yield two 
products, highly unsaturated oil and protein with amino acid 
distribution similar to cow’s milk, brought acceptance by 
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different groups of users and provided stability as markets 
for oil or protein meals fl uctuated. The most important single 
event in soybean history in the U.S. was the appointment of 
W.J. Morse in 1907 as director of soybean research in the 
U.S. Department of Agriculture (USDA). Earlier, C.V. Piper 
initiated work on soybeans in the USDA. For more than 
40 years, Morse promoted research, education, production, 
and marketing of soybeans. He was instrumental in the 
organization of the American Soybean Association in 1921 
and served three times as its president. Morse traveled 
widely in the U.S., offering seed and persuading farmers to 
try this new crop. He spent 1929 to 1931 in China collecting 
soybean seeds. He led the cooperative research program of 
the USDA and state agricultural experiment stations, which 
began in 1936, until 1949.
 “Soybean research began at the University of Illinois, 
as at many other universities, before the beginning of 
the 20th century. Our fi rst research bulletin concerning 
soybeans was published in 1897. Soybeans have been 
grown at the Agronomy South Farm every year since the 
farm’s establishment in 1903. The fi rst breeder/geneticist 
with primary responsibility for soybeans at the University 
of Illinois was C.M. Woodworth, who joined the faculty 
in 1920. Woodworth was a geneticist and constructed the 
fi rst chromosome map for soybeans. He developed the 
cultivars Illini and Chief and made the cross which led to 
the development of the cultivar Lincoln. Lincoln, released 
jointly by the University of Illinois, USDA, and several other 
universities in 1943, was the fi rst cultivar to be developed 
from a purposeful hybridization, and the fi rst to be produced 
from the cooperative program formalized in 1936.
 “A contemporary of Woodworth, J.C. Hackleman, was a 
crop extension specialist in Illinois from 1919 until he retired 
in 1956. Hackleman was one of the organizers of the Illinois 
Crop Improvement Association and an ardent supporter 
of soybeans. He and his extension colleagues in other 
states appreciated the potential of soybeans and strongly 
encouraged farmers to try them. Along with Hackleman 
and Woodworth, W.L. Burlison, head of the Department of 
Agronomy at the University of Illinois from 1921 to 1951, 
was among those instrumental in establishing Illinois as the 
principal soybean producing state.
 “Developments in Illinois were paralleled in other 
universities and states where interest in soybeans was 
growing. J.L. Cartter, a graduate student at the University 
of Wisconsin, was hired by USDA as a soybean agronomist 
in 1928 and stationed at Holgate, Ohio. In 1935, Congress 
enacted the Bankhead-Jones Act which provided for regional 
research on major agricultural problems. In 1936, under the 
authority of this act, the U.S. Regional Soybean Industrial 
Products Laboratory was established at the University of 
Illinois, and Cartter moved to Illinois to lead the production 
research at the Laboratory. In 1942, the utilization research 
was transferred to the Northern Regional Research 

Laboratory at Peoria, Illinois. The production research 
program remained at the University [in Urbana]. Plant 
breeders were employed by USDA and stationed at Illinois, 
Iowa State, and Purdue (Indiana) universities, and later at 
Stoneville (Mississippi), North Carolina State University, 
and the universities of Florida, Minnesota, and Missouri.
 “The cooperative production research program of USDA 
and the states has had a strong foundation in breeding and 
genetics. Until recently, virtually all soybean production 
in the U.S. involved cultivars developed in the cooperative 
program of USDA and state breeders. Clark, Hawkeye, 
Lee, Wayne, and Williams are examples of cultivars 
developed in the cooperative program which have achieved 
dominant positions in various soybean producing areas. 
Some originated in Canadian programs with which U.S. 
researchers have cooperated closely and effectively. The 
group of pioneering soybean breeders, who deserve much of 
the credit for the success of soybeans, included R.L. Bernard, 
E.E. Hartwig, A.H. Probst, C.R. Weber, M.G. Weiss, and 
L.F. Williams. Approximately 25 states participate in the 
cooperative program and have designated agronomists as 
collaborators. However, few had active state-employed 
breeders prior to 1960. One state breeder who should be 
mentioned with the above is J.W. Lambert, University of 
Minnesota.
 “After the retirement of Morse, Weiss was leader of 
soybean investigations in USDA from 1949 to 1953. Then 
came H.W. Johnson, who, next to Morse, probably had the 
greatest infl uence on the development of soybean research. 
Johnson led soybean investigations from 1954 to 1964, a 
period during which the soybean cyst nematode was found 
for the fi rst time in the U.S., the fi rst disease-resistant 
cultivars were developed, and a signifi cant increase in size 
and scope of soybean research staff occurred.
 “Prior to 1965, the only company with a soybean 
cultivar development program was Coker’s Pedigreed 
Seed Co., South Carolina, where H. Webb was the soybean 
breeder. In 1965, a group of midwestern seed companies 
formed the Soybean Research Foundation, Inc., and 
employed A.L. Matson of Missouri as a soybean breeder. 
Following enactment of the Plant Variety Protection Act of 
1970, which enables the developer to retain ownership and 
control of a cultivar as if it were patented, several companies 
established soybean cultivar development groups. The 
act stimulated interest in new techniques, such as genetic 
engineering, and it is probable that company-developed 
cultivars will occupy more of the market in the future.
 “B. Koehler, a contemporary of Woodworth at 
Illinois in the 1920’s, was one of the fi rst pathologists to 
become interested in soybean diseases. A few years after 
establishment of the cooperative program with breeders in 
1936, plant pathologists were added. W.B. Allington joined 
the USDA group at Urbana during World War II and D.W. 
Chamberlain joined in 1947. Pathologists have worked 
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closely with soybean breeders since breeding for disease 
resistance has proved to be a powerful means of controlling 
soybean diseases. Soybeans so far have been spared the 
ravages of a major pestilence, due at least in part to vigilance 
of soybean workers and some brilliant research to deal with 
emerging problems. Phytophthora rot devastated fi elds in 
parts of Ohio and Indiana and was beginning to appear 
elsewhere about 30 years ago.” Continued. Address: Prof. 
Emeritus and former head, Dep. of Agronomy, Univ. of 
Illinois, and former leader, soybean investigations, USDA.

1053. Howell, Robert W. 1983. Historical development of 
the United States soybean industry (Continued–Document 
part II). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B. 
Sinclair, and Wang Jin-ling, eds. Soybean Research in China 
and the United States (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [8 ref]
• Summary: (Continued): Prompt response, notably by 
pathologist A.F. Schmithenner of Ohio State University, 
breeder R.L. Bernard (USDA), and pathologist M.J. 
Kaufmann at Illinois, led to discovery of genetic resistance 
which was incorporated by backcrossing to produce resistant 
cultivars of good agronomic quality. The fi rst such cultivars 
were released in 1963. Additional races of Phytophthora 
megasperma f. sp. glycinea have appeared but the disease 
has been adequately controlled.
 “A more dramatic case involved the soybean cyst 
nematode. First identifi ed in North Carolina in 1954, the cyst 
nematode soon was discovered in the Mississippi Delta. It 
is now known to be distributed in soybean production areas 
from the Gulf of Mexico almost to the Canadian border. 
Resistance to races 1 and 3 of the nematode was discovered 
in the cultivar Peking, which was introduced into the U.S. in 
1906. Resistance involved a complex of several genes, one 
of which was linked closely to the gene for black seed coat, 
a trait unacceptable in the U.S. soybean market. However, 
intensive research by C.A. Brim and J.P. Ross (North 
Carolina), A.L. Matson and L.F. Williams (Missouri), J.M. 
Epps (Tennessee), E.E. Hartwig (Mississippi), and others 
resulted in the fi rst commercially acceptable resistant cultivar 
in 1967, and others followed. However, additional races of 
the nematode were identifi ed. Cultivars with resistance or 
tolerance are available in maturity groups for which the cyst 
nematode is a problem.
 “Research on weed and insect control in soybeans was 
slower to develop. In the early 1960’s, there was a signifi cant 
increase in weed research. During the following decade, 
improved weed control methods probably contributed more 
than any other single factor to improvement in soybean 
yields. Increased emphasis on insect control research is very 
recent, refl ecting awareness of the seriousness of insect and 
disease losses, especially in the southern states, and the 
opportunities for effective and safer insect control through 
integrated pest management. Integrated pest management 

is a coordinated system of chemical, physical, and cultural 
pest control measures that will ensure favorable economic, 
sociological, and environmental consequences.
 “Plant physiologists have worked with soybeans for 
many decades. The pioneering work of H.A. Allard and 
W.W. Garner on photoperiodism in the second decade of 
this century included soybeans as one of the three crops 
studied. Their work and later studies on photoperiodism 
by H.A. Borthwick, S.B. Hendricks, and M.W. Parker 
led to identifi cation of phytochrome and were the basis 
for the maturity group system. Soybean physiology did 
not become a subject of widespread interest until about 
1960. Since that time, the number of physiologists and the 
scope of physiological research have expanded rapidly. 
W.L. Ogren (USDA/UIUC) and his associates have made 
major contributions to the understanding of photosynthesis, 
especially photorespiration, a process occurring in noncereals 
and some cereals that drains the plant of some of the product 
of photosynthesis. The existence of photorespiration is 
a major biochemical difference between soybeans and 
maize, effectively limiting soybean production potential to 
something less than that of maize.
 “Some proposed uses of soybeans have not succeeded. 
Use as a raw material for production of plastics has been 
mentioned frequently. About 1940, Henry Ford used plastics 
made from soybeans to build auto bodies. The bodies were 
highly resistant to damage, but other raw materials such as 
petro-chemicals were more economical than soybeans at the 
time.
 “Meanwhile, research expanded on uses of soybeans 
at the USDA laboratory in Peoria, in universities, and in 
industrial laboratories. At Peoria, a strong utilization research 
group developed under the leadership of J.C. Cowan. Others 
who have made signifi cant contributions included H.J. 
Dutton, J.J. Rackis, A.K. Smith, and W.J. Wolf. Research 
on food uses at UIUC began in 1930. Similar studies were 
undertaken elsewhere. The great development of soybeans 
in the U.S. has been based on oil extraction, followed by 
uses of oil and oilmeal. Soybean oil is used mostly in food 
products, 95% of domestic use being salad oils, shortenings, 
and foods prepared with them. The oilmeal, high in well-
balanced protein, is used in poultry and livestock feeds. 
Only 3% is used to manufacture industrial or human food 
products. In recent years, soy protein has been used to create 
products which simulate other foods in texture, appearance, 
and other qualities.
 “For many years there has been interest in soyfoods 
such as tofu, whey, cheese, and meat analogues, especially 
in international programs and for vegetarians. Recently, 
a number of soy beverage products were developed by a 
team including A.I. Nelson, M.P. Steinberg, and L.S. Wei of 
UIUC. Interest in soyfoods seems to be increasing. A number 
of small companies and individuals who are interested in 
soybean food use have formed the Soycrafters Association, 
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Colrain, Massachusetts. They are active in disseminating 
information on use of soybeans as a human food, including 
traditional oriental food and western dishes.
 “A key to the continued expansion of soybeans has been 
the parallel development of uses, markets, and products. In 
the beginning, U.S. soybeans were grown as a hay crop. The 
fi rst production of soybean oil and meal in the U.S. occurred 
in 1911 in Seattle, Washington, with the soybeans imported 
from northeast China. The earliest record of processing 
of American-grown soybeans for oil and meal was at 
Elizabeth City, North Carolina, in 1915. Since 1941 soybean 
production primarily has been for processing and export, and 
hay use now is less than 1% of total production.
 “Farmers need assurance of a market if they are to 
become interested in a new crop. In the early days of 
commercial soybean production, this assurance was given by 
a few pioneering processors. In 1922, A.E. Staley, founder 
of the company which today has oil and meal extraction 
facilities in Champaign and Decatur, Illinois, and elsewhere, 
announced that he would begin processing soybeans that 
year. He guaranteed that he would buy all the soybeans that 
farmers would grow. Not long after, E.D. Funk, of Funk’s 
Seeds in Bloomington, Illinois, offered a guaranteed price. 
Another pioneer was D.W. McMillen of Fort Wayne, Indiana, 
founder of Central Soya, a major processor of soybeans.
 “The decision of these and other business leaders to 
commit themselves and their organizations to soybeans, 
and especially their assurances to farmers, started soybeans 
on the tremendous expansion of the last 60 years. These 
steps could not have succeeded if the processors had not 
had markets for their products. One such early market was 
in New York, where the Grange League Federation needed 
meal for dairy cows. In subsequent years, swine and poultry 
feed has used a major fraction of soybean meal production. 
It is unlikely that the expansion of the U.S. poultry industry 
would have occurred without feeds based on soybeans.
 “From the small beginnings of soybean processing in 
Seattle and Elizabeth City, a strong and extensive system 
of soybean mills developed. The mills have become larger 
and somewhat fewer. There are now about 115 mills listed 
in Soya Bluebook, a publication of the American Soybean 
Association. A modern mill can process 2,700 metric tons 
of soybeans per day, requiring the production from nearly 
90,000 hectares annually. Median capacity is 1,257 metric 
tons per day. Although soybean processing still is referred 
to as “crushing,” the transition from extraction by hydraulic 
presses to solvent extraction was completed by 1970. Parallel 
to development of the milling industry was development of 
facilities for transportation, storage, and futures markets.
 “Establishment of the American Soybean Association in 
1921 has been mentioned. The secretary of the association 
from 1940 until 1967 and the founder of the Soybean 
Digest in 1940 was G.M. Strayer of Hudson, Iowa. He 
was instrumental in guiding the soybean industry into 

foreign markets. In 1949 he and J.L. Cartter were the fi rst 
people to be sent to Europe to explore possible markets 
for U.S. soybeans. After a trip to Japan in 1955, the 
Japanese-American Soybean Institute was formed in 1956” 
(Continued). Address: Prof. Emeritus and former head, Dep. 
of Agronomy, Univ. of Illinois, and former leader, soybean 
investigations, USDA.

1054. Howell, Robert W. 1983. Historical development of 
the United States soybean industry (Continued–Document 
part III). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B. 
Sinclair, and Wang Jin-ling, eds. Soybean Research in China 
and the United States (College of Agric., Univ. of Illinois at 
Urbana-Champaign). [8 ref]
• Summary: (Continued): “The National Soybean Processors 
Association (NSPA) was formed in 1928 [sic, 21 May 
1930] and is now a powerful organization representing the 
interests of the processors. The NSPA, like the growers’ 
organization, the American Soybean Association, has been 
a strong supporter of research and education programs. The 
two associations have cooperated in market development 
activities abroad. Since 1948 the NSPA has sponsored the 
National Soybean Crop Improvement Council (NSCIC), 
which has an advisory board of university and USDA 
research administrators to promote communication between 
the soybean industry and soybean researchers. J.W. Calland 
was the fi rst managing director of NSCIC; R.W. Judd has 
been managing director since 1961. Calland and Judd have 
contributed immeasurably to growth of the soybean industry 
by promoting interchange of information and by effective 
presentation of research needs to legislative bodies.
 “Support and management of soybean activities is 
broadly based. Farmers control much of the planning and 
fi nancing of research and market promotion through a system 
of ‘check offs,’ that is, a levy collected on soybeans at the 
fi rst point of sale. Funds thus obtained amount to many 
millions of dollars, approximately US$1.5 million annually 
in Illinois alone. Boards or committees of farmers at the state 
and national levels determine how these funds will be used. 
There are check-off programs in 21 states, collecting 0.5 to 1 
cent per bushel.
 “Check-off funds are allocated to market development 
or research and education, with somewhat more than half 
usually going to market development. In addition, the 
Foreign Agricultural Service of the USDA provides funds 
through contracts for specifi c projects related to foreign 
markets. Another important component of funding comes 
from so-called “third parties,” that is, governments or other 
interests in host countries.
 “Funds allocated for research and education supplement 
budgets appropriated by Congress and state legislatures, 
or support obtained through grants or contracts for specifi c 
projects. INTSOY, for instance, is fi nanced almost entirely 
by grants and contracts. Our domestic soybean research and 
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education program is fi nanced by funds from all of these 
sources.
 “Soybeans have been an important part of the U.S. 
efforts to improve nutrition at home and abroad and to 
assist developing countries to strengthen their economies. 
Meat extenders in school lunch programs improve the 
nutritional status of children. Simple (“village”) methods 
of preparing foods from soybeans were developed at Peoria 
[at the NRRC] and UIUC [University of Illinois at Urbana / 
Champaign]. U.S. soybean researchers have been involved, 
since the end of World War II, in international assistance 
programs. The spectacular growth of the soybean industry 
in Brazil was possible in part because of training provided 
to Brazilians in the U.S., and more directly because of the 
assistance provided by U.S. scientists on long- and short-
term assignments in Brazil.
 “UIUC has had international programs for many years. 
In the mid-19607s, soybeans were chosen by the University 
as the means of demonstrating the land-grant concept of 
resident instruction, research, and extension in university 
development contracts in India. The International Soybean 
Program (INTSOY) evolved directly from the soybean 
work in India. INTSOY programs include production and 
utilization research and extension teaching, with emphasis on 
rural or village uses that involve a minimum of processing. 
INTSOY successfully has completed projects in Peru and Sri 
Lanka and UIUC is currently beginning a new one in Zambia 
with a soybean development component. INTSOY, from its 
inception, has been a joint effort of UIUC and the University 
of Puerto Rico, Mayaguez Campus.
 “Soybean history in the U.S. is a story of many people in 
industry, on the farm, in government and the universities who 
recognized a need and opportunity. For most of this century 
they worked together to bring about the soybean miracle. 
Our industry is based on an ancient gift from the Orient. We 
look forward to increasing association with our colleagues 
from China as the soybean story continues.” Address: Prof. 
Emeritus and former head, Dep. of Agronomy, Univ. of 
Illinois, and former leader, soybean investigations, USDA.

1055. Hu, Jicheng; Guo, Shougui; Yu, Zilin. 1983. Major 
diseases and pests of soybeans in China. INTSOY Series No. 
25. p. 52-55. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. 
Soybean Research in China and the United States (College of 
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major diseases of 
soybeans [in north and south China]. Major insect pests of 
soybeans. Parasitic weeds. The control of soybean diseases 
and insect pests: Agricultural management (Resistant 
cultivars, rotation and cultivation, seed selection), chemical 
control, biological control.
 Tables show: (1) Major diseases of soybeans in China. 
(2) Major insect pests of soybeans in China. Address: 
1-2. Jilin Academy of Agricultural Sciences; 3. Oil Crops 

Research Inst., Chinese Academy of Agricultural Sciences.

1056. Hymowitz, Theodore. 1983. Germplasm collection, 
management, and evaluation: The subgenus Glycine. 
INTSOY Series No. 25. p. 69-70. B.J. Irwin, J.B. Sinclair, 
and Wang Jin-ling, eds. Soybean Research in China and the 
United States (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: “The genus Glycine Willd. is composed of 
two subgenera, Glycine and Soja (Moench) F.J. Herm. The 
soybean, G. max (L.) Merr., and its wild progenitor G. soja 
Sieb. and Zucc., together make up the subgenus Soja. Both 
species are annual and diploid with 2n=40, and hybridization 
between them can be readily effected. Together they form the 
primary gene pool of the cultivated soybean.
 “The subgenus Glycine comprises seven wild perennial 
species: Glycine canescens F.J. Herm., G. clandestina 
Wendl., G. falcata Benth., G. latifolia (Benth.) Newell and 
Hymowitz, and G. latrobeana (Meissn.) Benth. are diploids 
(2n=40) native to Australia; G. tabacina (Labill) Benth. is 
predominantly tetraploid (2n=80) with occasional diploids, 
and distributed in Australia, Taiwan, and the Ryukyu Islands 
[Japan], as well as several countries in the South Pacifi c; 
and G. tomentella Hayata represented by tetraploid (2n=80) 
forms in China (Taiwan), the south coast of China and 
northern Philippines, and diploid, tetraploid, and aneuploid 
(2n=38, 40, 78, 80) forms in Australia. From a taxonomic 
standpoint the members of the subgenus Glycine also are 
candidates for gene exchange with the soybean, and therefore 
potentially useful for broadening the germplasm base of the 
crop.
 “Preliminary investigations have shown that the 
perennial species carry resistance to diseases such as 
soybean rust, yellow mosaic virus, and powdery mildew. 
Physiological traits exhibited by perennial material such as 
drought tolerance, salt tolerance, and day neutrality also may 
be of potential use.” Address: Prof. of Plant Genetics, Univ. 
of Illinois at Urbana-Champaign.

1057. Irwin, Bonnie J.; Sinclair, J.B.; Wang, Jinling. eds. 
1983. Soybean research in China and the United States. 
INTSOY Series No. 25. viii + 194 p. July. 28 cm. Proceedings 
of the First China/USA Soybean Symposium and Working 
Group Meeting. Held 26-30 July 1982 at University of 
Illinois (College of Agric., Univ. of Illinois at Urbana-
Champaign). [150+ ref]
• Summary: Nine of the individual symposium papers are 
cited separately. Address: 1-2. Univ. of Illinois, Urbana; 3. 
Northeast China Agricultural College, Harbin, Heilongjiang, 
China.

1058. Jackobs, Joseph A.; Staggs, M.D.; Erickson, D.R. 
1983. International soybean variety experiment: Seventh 
report of results, 1979. INTSOY Series No. 24. viii + 211 
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p. July. (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: In the ISVEX trials, soybeans were tested in 
the following countries: Afghanistan, Algeria, Argentina, 
Bangladesh, Bolivia, Burma, Chile, China (Taiwan, ROC), 
Colombia, Cuba, Czechoslovakia, Ecuador, Egypt, Ethiopia, 
Fiji, French Guiana, Gambia, Ghana, Guatemala, Guinea, 
Iraq, Korea, Malawi, Malaysia, Mexico, Morocco, Nepal, 
Pakistan, Paraguay, Peru, Philippines, Portugal, Puerto Rico, 
Rwanda, Somalia, Sri Lanka, Sudan, Syria, Tahiti, Thailand, 
Turkey, United States, Zaire, Zambia, Zimbabwe.
 Note: This document contains the 2nd earliest clear date 
seen for soybeans in Guinea, and the cultivation of soybeans 
in Guinea (1979, probably in May). Sixteen varieties were 
tested at Foulaya. CH-3 gave the highest yield, 2,690 kg/
ha. The source of these soybeans was INTSOY (at the 
University of Illinois, USA) for ISVEX trials. Address: 
College of Agriculture, Univ. of Illinois, Urbana-Champaign.

1059. Johnson, Dale W. 1983. Utilization of soybeans in 
the Western Hemisphere. INTSOY Series No. 25. p. 95-98. 
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign).
• Summary: “A signifi cant amount of soy fl our and soy 
protein concentrate is used in milk replacers for feeding 
calves. Soy fl our and grits, and more limited amounts of soy 
protein concentrate and soy protein isolates, are used in pet 
foods.”
 In the discussion after his presentation, Mr. Johnson was 
asked about the production of soybean products in the U.S. 
He replied that a rough summary of U.S. annual soy products 
production would be:
 “Soyfl our and grits 600 million kg
 “Soy protein concentrate 55 million kg
 “Soy protein isolate 55 million kg
 “Textured soy fl our 70 million kg
 He said that the production of spun soybean protein in 
the U.S. is negligible. Address: Food Ingredients Minnesota, 
Golden Valley, Minnesota.

1060. Kogan, Marcos. 1983. Cooperation in soybean 
entomology. INTSOY Series No. 25. p. 180-83. B.J. Irwin, 
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in 
China and the United States (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: “The University of Illinois at Urbana-
Champaign and its allied institution, the Illinois Natural 
History Survey, have a broadly based program in soybean 
entomology. Over the years, this program has developed 
strong interactions with other programs within the U.S. 
through the development of collaborative projects. We have 
maintained also a strong interest in international activities 
and have developed cooperative programs in South America 

and the Orient.
 “Looking at the various soybean production areas of the 
world, we can identify different agricultural ecosystems. For 
example, in midwestern U.S. the typical agro-ecosystem is a 
maize-soybean system with patches of permanent woodlots 
and occasional patches of forage crops, particularly alfalfa. 
Double cropping with wheat is introducing additional 
diversity in the midwestern agroecosystems. In the Orient, 
agroecosystems are more diverse through the practices of 
intercropping and multiple cropping with a large variety of 
other crops growing together or in succession with soybeans.
 “Differences in agroecosystem composition and 
complexity directly affect the pest composition and intensity 
of pest problems. We have made attempts to collect data 
from many soybean ecosystems throughout the world. 
These data are being assembled in a synoptic collection of 
soybean arthropods. Based on the data collected and also 
on published information, we have made some comparative 
analyses and have come to the conclusion that in the areas of 
the world where soybeans have been introduced recently or 
where the crop is expanding, there is a dynamic process of 
adaptation of insect pests to the crop. Adaptive shifts seem 
to occur in contemporary time leading native species to 
better exploit available resources. We have observed also that 
pest management tactics may have an impact on the rates 
and directions of these adaptive shifts, and they should be a 
major concern in integrated pest management programs.
 “Integrated pest management (IPM) is defi ned as the 
selection of practices that will assure favorable economic, 
environmental, and social consequences through the use 
of appropriate cultural, biological, and chemical control 
measures.
 “With the advantage of having visited the major soybean 
producing areas in the People’s Republic of China in 1981, 
I would like to discuss some fundamental components of 
IPM programs for soybeans that I believe offer excellent 
opportunities for the development of collaborative programs 
between the People’s Republic of China and the U.S. The 
following summary of the main areas may serve as a basis 
for future discussions.
 “The key pests of soybeans in the Orient are pod borers 
and the soybean aphid. These pests are not known to occur 
in the western hemisphere. However, well-adapted legume 
feeders such as the bean leaf beetles (Cerotoma spp.) and 
the Mexican bean beetle (Epilachna varivestis), as well as 
certain species of stink bugs of the American continent, do 
not occur in China. The recent history of invasions of new 
areas by exotic pests shows that such pests are diffi cult to 
detect by regular quarantine procedures, and are diffi cult, if 
not impossible, to eradicate once they become established. 
It is therefore extremely important to build a background of 
knowledge on these pests before they are transferred from 
one region to the next. Joint programs in the studies of some 
of these pests would be of great benefi t.
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 “Foundations of IPM Programs: Sampling Techniques 
with Emphasis On Development of Sequential Sampling 
Plans.
 “Sampling is the foremost tool both in basic ecological 
studies of animal populations and in the development of 
IPM programs and decision-making. Great progress has 
been achieved in the U.S. on the improvement of sampling 
techniques and the development of sequential sampling 
plans for pests, natural enemies, and damage levels. Such 
techniques should be locally tested if they are to be applied 
in other parts of the world. The experience accumulated in 
this area can be made available through exchange channels 
with the People’s Republic of China.
 “Defi nition of Economic Injury Levels: It is impossible 
to implement an effective pest management program without 
a defi nition of economic thresholds for the major pests. It is 
becoming increasingly apparent that a better understanding 
must be achieved of the impact of pest complexes. A body of 
experimental procedures now is available to test economic 
thresholds for defoliating insect pests, pod-feeding pests, and 
some of the interactions, particularly with weed competition 
and plant pathogens. There is much interest, and great 
diffi culty, in defi ning economic thresholds for pests with 
sucking mouth parts such as the soybean aphid. Work in this 
area should help both China and the U.S. in the defi nition of 
these thresholds.
 “Development of Forecasting and Predictive Models: 
Great advances have been made in the use of systems 
analysis in the description of the complex interactions that 
exist between the crop and the pests, particularly with regard 
to insect populations. Models now are available that describe 
the crop growth. Superimposed on these models and coupled 
with them are models that describe the population dynamics 
of several insect pests as they are affected by weather 
and natural enemies. One of these models was developed 
in Illinois for the bean leaf beetle, and it is helping us to 
forecast outbreaks. The technology that is accumulating is 
potentially useful for other pests. It may be useful for the pod 
borer as this univoltine [producing one brood in a season and 
especially a single brood of eggs capable of hibernating–used 
of insects] pest may be modeled using biological information 
that is available. Development of such a model would help 
the design of pest management programs.
 “Control Tactics: Host Plant Resistance.
 “The main emphasis in the breeding programs in the 
U.S. has been breeding for resistance to defoliating pests. 
Three PI’s [Plant Introduction numbers] have been identifi ed 
as sources of resistance to defoliators: PI 171451, 227687, 
and 229358. A breeding program was started at UIUC in 
1971. In 1981 it produced advanced lines with some levels of 
resistance and good agronomic characteristics. Five of these 
lines were released for public use. Screening programs also 
are underway for stink bug resistance, and we have initiated 
a screening program in Puerto Rico for resistance to certain 

stem- and pod-feeding pests. These breeding materials are 
available for evaluation under other conditions. We have 
worked to improve screening and evaluation techniques 
for breeding lines. In addition, we have been very much 
involved in investigations on the mechanisms of resistance to 
defoliators. Advances have been made in the understanding 
of the chemistry of resistance in some of these lines.
 “There is a great need to evaluate new agronomic lines 
for insect resistance. There has been a tendency by breeders 
to spray their nurseries for insect control, thus eliminating 
any possibility of evaluating new cultivars before they are 
released. There is a need to establish criteria for evaluation 
of new cultivars prior to their release by submitting them to 
normal insect pressures.
 “Biological Control: We have made an effort to evaluate 
the action of natural control agents of pests in our soybean 
ecosystems and to defi ne the impact of other control tactics 
on the effectiveness of natural enemies of pests. Work 
has been done on the effect of chemical control on the 
resurgence of pest populations, on the interactions between 
cultural control and natural enemies, and interactions of plant 
resistance and natural enemies. Recent work has led to the 
identifi cation of new sources of biological control agents in 
South America and in the Orient. Of particular importance 
were parasites of stink bugs, Heliothis, and loopers. Also, 
promising pathogens of several lepidopterous larvae have 
been collected. Some of these natural enemies currently 
are kept under laboratory conditions and are available for 
exchanges. We have had an opportunity to survey and 
collect a few natural enemies of soybean pests in China and 
are proposing an extension of this collaborative program. 
In China there may be potentially useful natural enemies 
of stink bugs for the U.S., and China may benefi t from the 
importation of certain types of insect pathogens, particularly 
nuclear polyhedrosis viruses of Heliothis and loopers” 
(Continued).
 Note 1. Polyhedrosis, a word fi rst used in 1947, refers to 
any of numerous diseases that affect specifi c insect larvae... 
that are caused by double-stranded DNA viruses of a family 
(Baculoviridae) or by retroviruses of a genus (Cypovirus), 
and that are characterized by dissolution of tissues and 
accumulation of virus-containing granules in the resultant 
fl uid.
 Note 2. A retrovirus, a word fi rst used in 1975, is any of 
a group of RNA viruses which insert a DNA copy of their 
genome into the host cell in order to replicate, e.g. HIV. 
Address: Univ. of Illinois, Urbana.

1061. Kogan, Marcos. 1983. Cooperation in soybean 
entomology (Continued–Document part II). INTSOY Series 
No. 25. p. 180-83. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: (Continued): “Cultural Controls: Cultural 
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practices have a direct impact on insect pests and natural 
enemies. Research is under way to determine the long-term 
effects of changing cultural practices, such as minimum 
tillage, crop rotation, and intercropping, on the insect 
community. The technique known as trap cropping has been 
employed in certain areas. Traps are strips of attractive plants 
on which pests are concentrated and treated. A trap-cropping 
plan has been proposed for the control of soybean pod borers 
in Korea. Given the biological characteristics of the soybean 
pod borer, using strips of plants whose maturity coincides 
with the emergence of the pod borer would have a potential 
for use in IPM programs for this pest.
 “Chemical Control: Any IPM system is not complete 
without a defi nition of the roles of insecticides in the 
program. This defi nition should be made on the basis of 
minimum effective rates to achieve control of the pest with 
the least impact on the benefi cial parasites and predators. 
This is the key for integration of biological control with 
chemical control. Additional screening for new and more 
effective insecticides should be made not only on the 
target species but also on their natural enemies. As part of 
a chemical control program, potential shifts in the status 
of resistance in the natural pest populations should be 
monitored.
 “Integrated Pest Management: When implemented, 
IPM programs should reduce the cost of application of 
insecticides and the undesirable side effects of programs that 
rely solely on insecticide use for pest control. I saw examples 
of successful IPM programs in China for the pod borer on 
soybeans. Integrated programs represent an area of interest 
to both China and the U.S., and this is the area in which 
much progress can be achieved by combining efforts and 
exchanging experiences and information.
 “Exchange of Information:
 “During the last 12 years Illinois has made a major 
effort to develop a comprehensive data base for information 
on soybean entomology through SIRIC, the Soybean Insect 
Research Information Center, and ISIC, the International 
Soybean Insect Collection. SIRIC is devoted to the 
search and retrieval of the published literature on soybean 
entomology and ISIC to identifi cation of arthropods 
associated with soybeans in the world. Both data bases 
are computerized and represent a resource available 
to cooperators throughout the world. SIRIC made one 
of the fi rst overtures to establish contact with soybean 
researchers in the People’s Republic of China soon after 
the reestablishment of relations between the two countries 
in 1976. A letter was sent to the major institutions in China 
to identify sources of literature. As a result we now receive 
and exchange publications with several major research 
institutions in China.
 “Through the exchange of visiting scholars, graduate 
students, and scientifi c delegations, we hope to maintain an 
active program in soybean entomology with the People’s 

Republic of China. If we are to credit several estimates 
that have been made in many parts of the world, a yearly 
loss of 10% to 30% is due to the impact of insect pests. 
By developing sound IPM programs one may expect to 
substantially reduce the economic impact of these pests.
 “Discussion: Wang Jin-ling stated that approximately 
$4,000,000 was spent in Heilongjiang Province to control a 
borer which is normally not destructive. Lights were turned 
on in one village during the night, apparently in an attempt to 
attract the insects.
 “Zhang Zi-jin stated that there are ten major insect pests 
of soybeans and soybean aphids are the most important. 
Soybean pod borers also are important. Control is effected 
with resistant cultivars such as Jilin 3, 4, 33, and 13. 
Chemical control and biological control also are practiced.
 “R.L. Bernard asked what control methods are used for 
soybean aphids and if there are resistant cultivars.
 “Zhang Zi-jin replied that there are resistant cultivars. 
An example is Big White Eyebrows, which has a high 
level of resistance to aphids. A discussion concerning the 
mechanism of resistance then took place. Resistance to 
aphids may be due to the leaves being coarse and rough with 
more pubescence. This cultivar is indeterminate. There is 
also a determinate cultivar which is resistant and has a thick 
leaf.
 “S.E. Halbert noticed two species of aphids colonizing 
soybeans during her visit to PRC and wondered if Zhang was 
breeding for resistance to those two species.
 “Zhang Zi-jin replied that they are just beginning their 
research and do not fully understand the biology of these 
aphids.
 “G. Kampmeier asked how often aphid-resistant 
cultivars are planted in the PRC. Again, the reply was 
that they are just beginning to work. The question was 
asked about how often alates [having wings or winglike 
appendages] are formed on PRC cultivars. The answer was 
that there may be 15 generations of nonalate aphids formed 
during the season. Alates may be formed only on winter 
hosts.
 “However, S.E. Halbert stated that she saw alates during 
July.
 “R.L. Bernard asked if chemical control is used for 
aphids.
 “Wang Jin-ling replied that at the moment the most 
effi cient method of control is chemical control, and 
the Chinese use Cygon (dimethoate) with low-volume 
applications.” Address: Univ. of Illinois, Urbana.

1062. Ma, Rhu-hwa; Zhang, Kan. 1983. Historical 
development of soybean production in China. INTSOY Series 
No. 25. p. 16-18. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[5 ref]



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   404

© Copyright Soyinfo Center 2021

• Summary: “Soybeans originated in China and were 
domesticated there. Cultivated for more than 5,000 years, 
soybeans are one of the ancient crops in China. According 
to ancient Chinese literature, soybeans were fi rst called shu, 
ren shu, or rong shu. The word shu appeared repeatedly in 
the Book of Songs (Shijing), which is one of the Five Chinese 
Classics... The name dadou fi rst appeared in the Book of 
Shennong (3rd-5th century B.C.), in which soybeans were 
described as a crop fl owering in 90 days and maturing in 
another 60 days. Among the inscriptions on the oracle bones 
of the Shang Dynasty (16th century B.C. to 1066 B.C.) was 
found [1 Chinese character], which was identifi ed later as the 
original form of the word shu.
 “Before 1949, the average annual soybean production 
in China was approximately 7 to 9 million metric tons. In 
1938, it reached a record high of 11 million metric tons. By 
1949, the total yield dropped to 4.6 million metric tons, and 
in 1952, increased to 8.6 million metric tons. In 1957, it 
reached 9.1 million metric tons, and by 1981 the total area 
under soybeans was approximately 8 million hectares with a 
yield [total production] of 8.4 million metric tons.
 “Soybeans can be grown all over China. However, they 
are cultivated mainly in eight provinces: Heilongjiang, Jilin, 
Liaoning, Hebei, Henan, Shandong, Jiangsu, and Anhui. In 
1981, the area under soybeans in these provinces accounted 
for 76.5% of the total area under soybeans and 80.4% of the 
total production in China.”
 Note: Prof. Ted Hymowitz of the University of Illinois, 
a leading authority on the origin, domestication, and history 
of the soybean questioned Prof. Ma about the 5,000 year date 
for soybean domestication. All he got in return was a garbled 
reply concerning a long-forgotten reference and something 
about Chinese mythology. He dropped further discussion. 
Address: 1. Prof., Nanjing Agricultural College, China; 2. 
Director, Soybean Scientifi c and Technical Exchange Center, 
Jilin Academy of Agricultural Sciences, China.

1063. Nelson, Randall L.; Bernard, Richard L. 1983. 
Germplasm collection, management, and evaluation: The 
subgenus Soja. INTSOY Series No. 25. p. 71-72. B.J. Irwin, 
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in 
China and the United States (College of Agric., Univ. of 
Illinois at Urbana-Champaign).
• Summary: The USDA Soybean Germplasm Collection 
contains the following number of accessions: Glycine 
max 9,200, Glycine soja 560, Genetic collection 400, 
and domestic named cultivars 270, for a total of 10,430. 
The “seed supply is stored in a controlled environment of 
approximately 30% relative humidity and 10ºC. Under these 
conditions, seed longevity can be maintained in excess of 10 
years. All G. max accessions are maintained as pure lines.” 
Address: 1. Asst. Prof. of Plant Genetics, Univ. of Illinois 
at Urbana-Champaign; 2. Prof. of Plant Genetics, Univ. of 
Illinois at Urbana-Champaign. Both: Research Geneticists, 

USDA.

1064. Newsom, L. Dale. 1983. Current status of plant 
protection for soybeans in the United States. INTSOY Series 
No. 25. p. 40-51. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[70 ref]
• Summary: Contents: Introduction. Magnitude of losses 
to soybean pests in the U.S. Status of pest problems and 
technology for their control: Weeds, nematodes, pathogens 
(diseases), insects, pest complexes. Address: Dep. of 
Entomology, Louisiana State Univ.

1065. Pepper, Gary E. 1983. Soybean production practices. 
INTSOY Series No. 25. p. 133-38. B.J. Irwin, J.B. Sinclair, 
and Wang Jin-ling, eds. Soybean Research in China and the 
United States (College of Agric., Univ. of Illinois at Urbana-
Champaign).
• Summary: Contents: Introduction. Cultivars. Row 
spacings. Seeding date. Plant density. Crop rotations. Double 
cropping. Intercropping. Combining practices for high yields. 
Discussion. Address: Asst. Prof. of soybean extension, Univ. 
of Illinois, Urbana-Champaign.

1066. Scott, Walter O. 1983. An overview of cultural practice 
activities of soybeans in the United States. INTSOY Series 
No. 25. p. 32-34. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Only 30 states, all located east of the 
Continental Divide, produce soybeans in quantities large 
enough to be included by the statistical service of the U.S. 
Department of Agriculture (USDA) in its crop production 
reports. Soybeans may be produced in other states such 
as California and Oregon, but they are not economically 
competitive with other crops in those states.
 “The production area stretches about 2,600 kilometers 
from north to south and about 1,500 kilometers from east 
to west. The length of the growing season varies from an 
average of 100 days in the northern part of the country to 
more than 300 days in the southernmost areas.
 “The day length in the northern section is much greater 
than the day length in the south. The longest day of the year 
is three hours longer from sunup to sundown in the north 
than in the south. This difference in day length is responsible 
for a wide variation in cultivars grown in the north as 
compared with those in the south. The choice of cultivars 
changes little from east to west.
 “Historically, indeterminate type soybeans have been 
the choice of farmers located north of 37º north latitude 
and the determinate type of those south of this latitude. 
The popularity of the determinate type in the south is based 
on shorter stature and resistance to lodging. In that area, 
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indeterminate cultivars of comparable maturity tend to grow 
tall and lodge. In recent years, soybean breeders in northern 
growing areas have released determinate type cultivars 
which are more resistant to lodging than the indeterminates 
but are equal in yielding ability.
 “Other production practices are similar from north to 
south and from east to west.
 “Planting Date: The response of soybeans to 
photoperiod largely dictates when soybeans are planted. In 
the cooler north, where soybeans and maize are the major 
crops, soil temperature and day length requirements occur 
at about the same time and soybeans are planted during the 
month of May and early June. Because planting date affects 
maize yields to a greater degree than soybeans, farmers tend 
to fi nish planting maize before they begin to plant soybeans. 
However, date of planting studies in the north show that 
the yield of soybeans begins to decrease when planting is 
delayed past early May. In the southern U.S. soil temperature 
warms to that required to germinate soybeans long before the 
day length is correct. Therefore, the time of planting in the 
south is about the same as in the north. The bulk of the crop 
is planted during the month of May, weather permitting. The 
effect of date of planting is shown in Tables 1 and 2.
 “Rate of Planting: The recommended rate of planting 
varies little from east to west or from north to south. 
Recommended population is shown in Table 3. The larger 
number is used for lodging-resistant cultivars, and the 
smaller population for cultivars that have a tendency to lodge 
under good growing conditions.
 “Weed Control: Specifi c chemicals or herbicides will 
not be discussed, but most of the soybeans grown in the U.S. 
are treated with at least one herbicide. The best weed control 
program involves both mechanical and chemical methods.
 “Inoculation: Many soybean growers inoculate the seed 
with Rhizobium before planting. A newer technique involves 
putting the inoculant in the row with the seeds. Research 
throughout the soybean growing area of the U.S. shows that 
soybean yields are seldom increased by inoculating seeds or 
soil in fi elds where a well-nodulated crop of soybeans has 
been grown within the last three to fi ve years. If soybeans 
have not been grown in a fi eld within the last fi ve years, 
inoculation should be practiced.
 “Planting Equipment: Most of the soybeans in the U.S. 
are planted with row crop planters, which also are used for 
other crops such as maize. There is increasing interest in the 
use of a small-grain drill which plants very narrow rows. The 
width of row with these planters varies from 15 to 25 cm. 
The interest in planting soybeans in narrow rows with the 
drill coincides with the development of herbicides that can 
control both broadleaf and narrowleaf weeds after soybeans 
have emerged. Prior to the development of these herbicides, 
weed control after emergence was done mechanically or by 
hand.
 “Another planting method gaining popularity is skip 

row planting. Planters sow soybeans in rows 38 to 51 cm 
wide, and skip a row where the tractor wheels run, making 
those rows either 76 or 102 cm. This method accommodates 
mechanical cultivation with tractor-mounted equipment.
 “South of 40º north latitude soybeans commonly are 
planted in small-grain fi elds after the grain is harvested. In 
some cases a conventional seedbed is prepared, but more 
commonly soybeans are planted in the stubble with an 
implement called a ‘zero till planter.’ In this method a contact 
herbicide is applied to weeds that have already emerged in 
stubble, and preemergence herbicides are applied for weeds 
that emerge after soybeans are planted.
 “Mechanical Cultivation: Except for soybeans planted 
with a zero till planter, most soybeans in the U.S. are 
cultivated with a rotary hoe. This cultivation takes place 
soon after soybeans emerge and before many of the weeds 
have emerged. This implement also is used to improve the 
emergence of soybeans when a soil crust is formed following 
a heavy rain. In addition to the rotary hoe, soybeans planted 
with a row crop planter usually are cultivated at least once 
with a shovel cultivator.
 “Harvesting: Essentially all soybeans grown in the U.S. 
are harvested with combines and sold for processing. Some 
soybean growers market their crop at harvest time, others 
store it on the farm or in commercial storage.” Address: Prof. 
emeritus, Dep. of Agronomy, Univ. of Illinois, Urbana.

1067. Sipos, Endre F.; Endres, Joseph G.; Williams, Leamon 
D. 1983. Processing and utilization activities of soybeans 
in the United States. INTSOY Series No. 25. p. 56-63. 
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [15 ref]
• Summary: Contents: Introduction. Methods of processing: 
historical perspective, description and manufacture. 
Utilization: soybean meal for feed, edible soy protein 
products, soybean oil, lecithin. Conclusion. Address: Central 
Soya Co.

1068. Smith, R.S.; Judy, W.H.; Stearn, W.C. 1983. 
International inoculant shipping evaluation. INTSOY Series 
No. 23. 25 p. July. (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: Contents: Introduction. Materials and methods. 
Results and discussion. Summary. Appendixes: A. IISE 
instruction sheet. B. IISE data sheet. C. IISE laboratory 
sheet. D. Cooperators participating in IISE (directory).
 “In 1973, the International Soybean Variety Experiment 
(ISVEX) was initiated by INTSOY as the fi rst element in the 
genetic improvement program.”
 “The International Inoculant Shipping Evaluation 
(IISE) trial was conducted in order to evaluate the quality of 
granular soybean inoculant after it was exposed to shipping 
and storage conditions during international transport. Stress 
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factors such as high temperature, loss of moisture, time, and 
exposure to sunlight decrease the quality of inoculants by 
reducing the number of viable rhizobia bacteria” (p. 1).
 “A total of 160 IISE units were set to cooperators in 
tropical and subtropical countries.” 76 of these were returned 
by cooperators, as requested, to the INTSOY laboratory in 
Puerto Rico. The quality of the inoculant, which initially 
contained 1.0 x 109 [=1 billion] R. japonicum cells per gram, 
decreased during shipment. “The rhizobia population in 88 
percent of the samples decreased to a level between 1.0 x 107 
[=10 million] and 9.9 x 109 [=90.9 million] cells per gram. 
However it was estimated that a granular soil inoculant with 
a population of 1.0 x 107 cells per gram would deliver more 
rhizobia than would a seed-applied powder inoculant with a 
population of 1.0 x 108 [=100 million] cells per gram. This 
suggests that most of the returned samples, when used as 
granular soil inoculants, would provide suffi cient rhizobia to 
nodulate soybeans under favorable growing conditions even 
after being stressed by time, temperature, and desiccation” 
(p. 12-13).
 Cooperators listed in the directory include those in the 
following countries: Africa: Algeria, Botswana, Ethiopia, 
Gambia, Ghana, Malawi, Morocco, Somalia, Sudan, 
Tanzania, Zambia, Zimbabwe. Meso-America: Belize, Cuba, 
Guatemala, Mexico, Puerto Rico. Middle East: Iraq, Syria, 
Turkey. Address: College of Agriculture, Univ. of Illinois, 
Urbana-Champaign.

1069. Wang, Jinling. 1983. Ecological distribution of 
soybean cultivars in China. INTSOY Series No. 25. p. 26-31. 
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean 
Research in China and the United States (College of Agric., 
Univ. of Illinois at Urbana-Champaign). [9 ref]
• Summary: An extremely interesting paper, fi lled with new 
information.
 Contents: Introduction. Ecological geography of growth 
period of soybeans in China. Ecological distribution of seed 
size. Ecological distribution of pod-bearing characteristics. 
Chemical quality (ecological distribution of soybean protein 
and oil content). Disease and insect resistance. Seed coat and 
pubescence color.
 Figures show: (1) Map of “Soybean production regions 
in China,” with latitude lines (every 5 degrees from 20º 
to 50º) superimposed. Major rivers are shown, but no 
provinces.
 Tables show: (1) Photoperiodic response of soybean 
cultivars sampled from different latitudes in China (Wang 
et al. 1956). (2) Classifi cation of growth period of Chinese 
soybeans (Wang, 1980). (3) Yield performance of different 
maturity types of soybeans at Zhanjiang, Guangdong 
province, 1981.
 (4) Ecological distribution of pod-bearing characters 
of Chinese soybeans (in the Harbin district, 87.0% are 
indeterminate and 13.0% are determinate). (5) Oil content of 

soybean from different localities of China and their variation 
under different date of seeding at Wuhan (Wang, 1979) (the 
highest oil content, up to 25.9%, is found in the Northeast). 
(6) Iodine content of soybean oil in relation to latitude N 
(Ting, 1957) (The higher the latitude, the higher the iodine 
content).
 (7) Geographical distribution of soybean seedcoat color 
in China (in Central and north part of Northeast, soybean 
seed coats are 93% yellow [from Japanese infl uence], 2% 
green, 2% black, and 3% brown or bicolored. In North 
Shanxi and Shaanxi province: 10% yellow, 0% green, 85% 
black, and 5% brown and bicolored, etc.). Address: Northeast 
China Agricultural College, China.

1070. Wax, Loyd M.; Slife, Fred W. 1983. Weed control in 
soybeans. INTSOY Series No. 25. p. 143-45. B.J. Irwin, J.B. 
Sinclair, and Wang Jin-ling, eds. Soybean Research in China 
and the United States (College of Agric., Univ. of Illinois at 
Urbana-Champaign).
• Summary: “Soybeans are grown widely in the U.S., but 
in the past 15 years the areas of production have become 
more concentrated. Major areas of production are the north-
central region (Corn Belt), the southern region (Mississippi 
Delta), and the southeast region. These three areas produce 
approximately 90% of the total U.S. production.
 “The problem weeds in soybeans are primarily annual 
weeds, although some perennial weeds are common to all 
three production areas. The specifi c weeds present are a 
result of the management system imposed and the climatic 
adaptation of the weed species. Foxtail (Setaria spp.) is the 
prominent annual grass species in the north-central region, 
while crabgrass (Digitaria spp.) is dominant in both the 
southern and southeast regions. Annual grass species are 
more common than annual broadleaf species but since the 
annual grasses are well controlled, the immediate weed 
problem is annual broadleaf weeds. Six to eight species are 
common to each region.
 “Perennial weeds are present in all regions and occur 
mainly in localized areas. The exception, Johnsongrass 
(Sorghum halepense), is widespread in both the southern 
and southeast regions. Uncontrolled infestations can reduce 
yields 50% or more.
 “The basic weed control system used in all areas 
involves chemical control and cultural practices. Some 
hand-weeding is used to prevent weed seed production. 
Biological control has developed very slowly in the U.S. in 
terms of annual weeds in soybeans, but in the past fi ve years 
considerable research effort has been initiated. We hope it 
will develop rapidly in order to reduce our dependence on 
chemical weed control.
 “Currently we are in the midst of changing tillage 
practices in all regions of soybean production. Soil 
conservation has become a prominent theme throughout 
the U.S. In order to reduce soil erosion, producers are 
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encouraged to leave as much of the previous crop residue on 
the soil surface as possible. This practice greatly reduces soil 
erosion, but it also interferes with some of the chemical weed 
control systems. The need for soil conservation is so critical 
that weed management systems will have to be adjusted to 
fulfi ll this need.
 “Weed control in soybeans has progressed to where 
essentially all soybeans receive one or more herbicide 
applications. In most instances, the soybeans are also rotary-
hoed and are cultivated at least once. Under these conditions, 
losses due to weeds in soybeans have been reduced markedly 
over the past 10 to 15 years, so that, under optimum 
conditions, a majority of fi elds are nearly free of weeds.
 “Unfortunately, conditions are not always optimum. 
Further, application and incorporation techniques leave 
something to be desired, and changing tillage practices tend 
to create problems with control of existing weed species 
as well as promoting the growth and development of weed 
species not normally associated with conventional tillage 
systems. Thus we seem to have a continuing supply of 
problems with weeds in soybeans.
 “The wide variety of herbicides available for preplant 
incorporation, such as Trefl an (trifl uralin) for grass control, 
Sencor or Lexone (metribuzin) for broadleaf control, or a 
combination for broad spectrum control, continues to provide 
excellent control under optimum conditions. However, when 
conditions are less than optimum, growers may expect less-
than-perfect results. Practices in use are making outstanding 
weed control more diffi cult with these herbicides. Most 
growers are using less adequate incorporation than was 
formerly practiced. In most situations (good seedbed, not too 
much moisture or plant residues) good weed control is being 
achieved. In less-than-optimum conditions, weed control 
may not be as good as desired. These kinds of treatments 
will likely continue to be the mainstay of most weed 
control programs for the immediate future in areas where 
conventional tillage is used, or in reduced tillage situations 
where not too much residue is left on the surface.
 “Preemergence herbicides such as Lasso (alachlor), Dual 
(metolachlor), Amiben (chloramben), and Lorox (linuron) 
are applied to the soil surface and are still popular in many 
areas. When there is adequate rainfall after application, 
they provide excellent weed control with good crop safety. 
They remain dependent upon rainfall, however, and may 
fail completely in the absence of rainfall within a reasonable 
time after application. Preemergence treatments will likely 
remain popular for the immediate future in areas where they 
have been especially popular in recent years.
 “The greatest increase in herbicide usage in soybeans 
in recent years has been for postemergence applications 
over the top of soybeans and weeds early in the season. 
These treatments, such as Basagran (bentazon) and Blazer 
(acifl uorfen), may provide excellent control of many 
broadleaf weeds under optimum conditions. Basagran and 

Blazer, while applied at about the same stage of growth, 
differ in the species they control. Growers usually consult 
with experiment station and extension personnel and read 
labels before making a decision about which of these 
herbicides is appropriate for a particular situation.
 “Another area that seems to hold a great deal of promise 
for the future is the use of postemergence grass killers 
such as Fusilade (fl uazifop) and Poast (sethoxydim). We 
have evaluated a number of these, and several appear to 
have extremely high potential for selective postemergence 
grass control in soybeans. In general, these chemicals are 
effective at very low rates, in the range of 0.28 kg/ha (active 
ingredient), have very little soil residue, and do not seem 
to be markedly affected by weather, or condition or stage 
of growth of the plants. They have, in our experiments, 
provided effective and consistent control of annual grasses, 
and at somewhat higher rates show great potential for control 
of perennial grasses such as Johnsongrass and quackgrass 
(Agropyron repens).
 “These postemergence grass killers would seem to have 
considerable potential for use as a backup treatment in case 
earlier pre-planting or preemergence treatments were not 
effective. In addition, as a primary treatment, they give the 
grower the option of selectively controlling annual grasses 
when, and if, they appear. Growers would probably want 
to fully assess how consistently effective these treatments 
are under their conditions before committing a very large 
area to primary treatment with one of these new herbicides. 
These new chemicals would seem to have special importance 
for use in reduced tillage situations where adequate 
incorporation for preplanting treatments destroys too much 
residue and preemergence treatments are dependent on 
rainfall.
 “The herbicide Roundup (glyphosate) is fairly widely 
used as a directed treatment over the top of soybeans where 
it is applied to weeds that have grown taller than soy-beans. 
It is applied with a variety of devices, including recirculating 
sprayers, rollers, and rope wicks. When applied correctly, 
it is effective for control of such weeds as Johnsongrass, 
shattercane (Sorghum bicolor), and volunteer maize (Zea 
mays). It is somewhat less effective on several annual and 
perennial broadleaf weeds. Because some competition has 
already occurred at the time of treatment, this treatment is 
not considered a primary treatment, and would be used when 
earlier treatments allowed some weed escapes.
 “Certain special problem areas seem to come to attention 
more often than others and may deserve special mention 
here. One of these, narrow row or drilled soybeans, seems 
to be increasing in hectarage and drawing a lot of interest 
from producers, seed companies, chemical companies, 
and equipment companies alike. Insofar as weed control is 
concerned, there are a few extra problems associated with 
drilled soybeans. The primary problem is simply that the 
elimination of cultivation results in no backup system in 
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the event that herbicide applications were uneven, or the 
incorporation pattern was streaked, or in the rare event that 
the herbicide treatment was just not effective.
 “On the positive side of drilled soybeans, there are 
several excellent combinations of herbicides that, when 
combined with a thick, vigorous stand of drilled soybeans, 
can result in excellent weed control, easier harvesting, and 
often a small yield advantage over soybeans grown under 
the same conditions but in wide rows. There is defi nitely a 
place for drilled soybeans, but with the present treatments 
they are usually planted on land that is not too weedy and is 
not infested with perennial weeds” (Continued). Address: 1. 
Research Agronomist, USDA and Prof. of Plant Physiology: 
Both: Univ. of Illinois at Urbana, Champaign.

1071. Wax, Loyd M.; Slife, Fred W. 1983. Weed control in 
soybeans (Continued–Document part II). INTSOY Series 
No. 25. p. 143-45. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: (Continued): “Certain perennial weeds seem to 
be either remaining stable or increasing their spread under 
reduced tillage and cultivation practices. Weeds like yellow 
nutsedge (Cyperus esculentus) can be controlled but only 
when a system involving herbicides, tillage, cultivation, 
and crop management is involved. Other perennials, such 
as common milkweed (Asclepias syriaca) and hemp dog-
bane (Apocynum cannabinum), continue to remain as real 
problems with very little means of control in soybeans. 
Rotation of soybeans with maize, combined with tillage and 
the limited chemical control measures available at present, 
provides barely adequate control at best.
 “Special weeds such as eastern black nightshade 
(Solanum ptycanthum) seem to come and go and get a lot 
of attention from farmers. Black nightshade seems to favor 
moist conditions for germination and growth. The nightshade 
remains green after a light frost, and the combination of 
green forage and black berries fi lled with sticky sap and 
seeds makes harvesting almost impossible. Further, the 
berries may remain intact and contaminate seed supplies by 
their presence or by discoloration of soybean seeds. This is 
especially troublesome for farmers who are producing seed 
for replanting.
 “Black nightshade is relatively tolerant of herbicides in 
wide use such as Trefl an and Sencor or Lexone, so it grows 
relatively well in those situations where most other weeds 
have been controlled by herbicides. Several herbicides, 
such as Dual, Amiben, Lasso, and Blazer, are effective for 
control of black nightshade; however, they are not usually 
completely effective, mainly because black nightshade 
may germinate at various times from April to October. We 
believe, however, a treatment with one or more of these 
herbicides in soybeans, combined with a rotation to maize 
and effective weed control in that crop, can greatly reduce 

the losses caused by this weed.
 “There is now available a wide array of chemical 
treatments for weed control in soybeans, allowing the 
producer various choices in reducing losses caused by weeds. 
The newer herbicides on the horizon for post-emergence 
grass control broaden choices even more and promise a 
bright future for weed control in soybeans.
 “Discussion:
 “Wang Jin-ling asked if aerial application of herbicides 
is a common practice.
 “F.W. Slife said it is common in the south, but limited in 
the north because of drift and injury problems.
 “Wang Jin-ling stated that though herbicide use is 
common in Northeast China, spring drouth limits herbicide 
effectiveness. There is also a plentiful labor supply for hand-
weeding.
 “S.E. Halbert asked how weeds are controlled in 
intercropping.
 “L.M. Wax said that for this we need a long-lasting 
chemical that is safe and effective on both crops. Control 
needs to last until development of the soybean canopy; 
this can be a problem if soybean growth is poor. Dual 
and Surfl an (oryzalin) have worked for grass control, and 
Modown (bifenox) for broadleaf weeds. We may also need a 
postemergence grass herbicide.
 “Wang Jin-ling asked if there is a herbicide for wild rye 
control.
 “L.M. Wax said no, but some new post-emergence 
herbicides look promising, particularly with low-volume 
application.
 “Qu Ning-kang asked about the nature of weed 
resistance to herbicides.
 “L.M. Wax replied that some has probably been acquired 
and some simply selected for. Most has appeared where high 
rates of herbicide have been used continuously.
 “D.A. Holt stated that there also is evidence of enhanced 
herbicide breakdown in the soil.
 “L.M. Wax said this could be considered a different type 
of ‘resistance,’ due primarily to microbial degradation.
 “Sun Huan asked if there are cultivar differences in 
response to herbicides.
 “L.M. Wax said yes. For example, we have identifi ed a 
line that is very susceptible to bentazon, a chemical which 
soybeans normally tolerate well. Also, lines have been found 
to vary widely in response to the herbicide metribuzin.
 “Qu Ning-kang asked if there has been any effort to use 
genetic engineering to identify resistance.
 “L.M. Wax said very little work has been done in this 
area to date, but that genetic engineering work to identify 
resistance is anticipated in the near future.
 “Sun Huan asked if any biological weed control work 
has been done.
 “L.M. Wax said that more work has been done in the 
south than in the north. For example, diseases have been 
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found which will help control velvetleaf and northern 
jointvetch. In the latter case, spores of the disease are 
marketed commercially.
 “R.Y. Yih said that ideally we would like to see 
nonpersistent herbicides used, such as Stam, which is used in 
rice in both the U.S. and the People’s Republic of China. We 
also need crops resistant to persistent herbicides. However, 
there has been weed resistance to 2,4-D after prolonged use 
in wheat in the P.R.C.
 “F.W. Slife said that in general, weed control now is 
better than ever before. Herbicides remain the primary 
method of control. There is a need to diversify control 
methods to reduce problems associated with continuous 
herbicide use.” Address: 1. Research Agronomist, USDA and 
Prof. of Plant Physiology: Both: Univ. of Illinois at Urbana, 
Champaign.

1072. Wolf, Walter J. 1983. Research needs for a new solvent 
to replace n-hexane in soybean oil extraction. INTSOY Series 
No. 25. p. 114-16. B.J. Irwin, J.B. Sinclair, and Wang Jin-
ling, eds. Soybean Research in China and the United States 
(College of Agric., Univ. of Illinois at Urbana-Champaign). 
[9 ref]
• Summary: “Although widely used as a solvent, hexane 
has several disadvantages: It is a petroleum product that has 
become very expensive and may be of limited availability 
in the future; it is extremely fl ammable and forms explosive 
mixtures with air; hexane vapors are toxic, hence maximum 
concentrations in the workplace must be controlled; 
recovery of hexane from oil and meal is energy intensive; 
and recovery of hexane during the conventional extraction 
process is incomplete, so some of the solvent must be 
continuously replaced.”
 Alternatives include ethanol, isopropanol, water, and 
supercritical carbon dioxide. Address: Northern Regional 
Research Center, Peoria, Illinois.

1073. Shurtleff, William; Aoyagi, Akiko. 1983. History 
of soyfoods in China (Continued–Document part III). 
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 19 
p. Aug. Unpublished typescript. Available online at www.
soyinfocenter.com/HSS/China1.php.
• Summary: (Continued): 9. Hakka Cuisine, which uses 
fresh crisp vegetables, is famous for its jiang doufu, which is 
fi rm tofu cut into pockets and stuffed with the same mince.
 10. Yunnan Cuisine, a Moslem cuisine from southwest 
China, makes extensive use of dairy products and pork, but 
very little soyfoods (Anderson and Anderson 1977; Foreign 
Language Press 1983).
 Soyfoods Recipes in Cookbooks. Since soyfoods are 
an integral part of the Chinese diet, extensive information 
on their use in cooking as well as descriptions of types 
of products can be found in better Chinese cookbooks, 
especially those with a good glossary. The People’s Republic 

of China has produced a fi ne collection of the favorite 
recipes of China’s great chefs, in various editions (1949-58, 
1963, 1958-65) and various sizes (10-13 volumes), each 
titled Famous Dishes of China (Chung-kuo Ming-tsai-
p’u). Of the works written in English since 1949 with good 
treatment of soyfoods, the following highly recommended 
and authentic ones are listed in chronological order. How to 
Cook and Eat in Chinese (B.Y. Chao, 1963; delightful), The 
Thousand Recipe Chinese Cookbook (Gloria Bley Miller 
1966; excellent glossary), Chinese Gastronomy (H-J Lin and 
Lin 1969; refi ned, literate, and poetic with many vegetarian 
recipes), Chinese Food (K. Lo 1972), Mrs. Chiang’s 
Szechwan Cookbook (Schrecker 1976; good glossary, 
excellent recipes), Florence Lin’s Chinese Vegetarian 
Cookbook (Lin 1976; the best glossary and most extensive 
treatment of soyfoods), The People’s Republic of China 
Cookbook (Sakamoto 1977; based on the 11-volume Chinese 
work of 1958-65), The Key to Chinese Cooking (I. Kuo 
1977; good technique and recipes, but you should cut salt 
and soy sauce in half), Chinese Regional Cooking (Hsuing 
1979; fi ne recipes and superb color photos), The Modern 
Art of Chinese Cooking (Tropp 1982; elegantly written and 
designed).
 Overview of the Chinese Soyfoods Industry. Many of 
the following observations are based on a 3-week trip to 
China by W. Shurtleff in June 1983 to study soyfoods in four 
provinces: Guangzhou, Shenang, Beijing, and Heilongjiang. 
In 1983 China’s most popular soyfoods in terms of the 
amount produced and consumed (not counting soy oil), in 
approximate estimated order of importance were: tofu (all 
nonfermented types), soybean jiang (a sort of Chinese miso 
but with the texture of applesauce), soy sauce, and soymilk. 
These were the “big four.” Other lesser soyfoods included 
fermented tofu, yuba, fermented black soybeans (these 
three were found mostly in south China), green vegetable 
soybeans, okara, soy sprouts, and whole dry/mature 
soybeans. Small amounts of modern soy protein products 
(especially soy fl our and textured soy fl our) had started to be 
made experimentally in larger cities. Except for the modern 
products, this ranking has probably not changed much since 
1949–or since 1900.
 It is not known exactly what percent of the soybeans 
used in China are crushed to extract the oil. In 1983 the 
USDA Economic Research Service estimated 45%. Directors 
of the Soybean Research Institute at Heilongjiang estimated 
somewhat more than 50% (and they estimated that the 
percentage was dropping as the standard of living rose and 
the demand for soyfoods, such as tofu, increased). Lepley 
(Soybean Update, April 1981) and Terrence Foley, ASA 
Director in China (1983, personal communication), estimated 
that 93-95% of the soybeans in China were used to make 
(traditional) soyfoods, one of the highest percentages in the 
world; only 5-7% were used for livestock feeds.
 Despite increases in soybean production and imports 
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since 1965, per capita annual soybean availability 
(approximately equal to consumption) dropped sharply from 
16.9 kg in 1953 to 14.0 kg in 1975, down to 7.13 kg (the 
lowest point) in 1965, then up a little to 7.7 kg in 1978 and 
8.3 kg in 1980. Note that the latter fi gure is less than half 
the 1953 per capita availability / consumption. Nevertheless, 
according to FAO Food Balance Sheets, this was probably 
the highest per capita use of soybeans as food in the world; 
following China (in 1971; FAO 1965 = 6.7 kg) were Japan 
5.1 kg, Korea (5.0 kg), Singapore (4.3 kg), and Indonesia 
(2.8 kg).
 Although soybeans are consumed throughout China, far 
more are consumed in the north and northeast (where the 
most are grown) than in the south.
 Within this broad context of Chinese diet and soybean 
utilization, there were a number of distinct features that 
characterized the Chinese soyfoods situation in 1983 and 
sharply distinguished it from that in other major soybean 
producing and/or using countries such as Japan, Indonesia, or 
Korea in East Asia, and the USA or Brazil in the West.
 Information on Soyfoods. By far the most important fact 
noted by one wishing to study soyfoods in China since 1949 
is how little information is available on the subject (relative 
to the importance of soyfoods in China), especially in 
Western languages, and how diffi cult it is to get the limited 
information that is available. There are no offi cial statistics 
on any aspects of the production of any soyfoods (amount 
produced, number of manufacturers, etc.), no publications 
(scientifi c or popular) devoted specifi cally to soyfoods or 
to any soyfood, few books or articles (all in Chinese) on 
soyfoods, few people with an interest in or doing research 
on the subject, few conferences or university classes, and no 
history. It is a shame that a history of soybeans and soyfoods 
in China has not yet been written by an insider. By contrast, 
in Japan, there is abundant information in all these areas, in 
Indonesia there is quite a bit, but in Taiwan and Korea there 
is relatively little.
 Various theories can be proposed to explain this (on 
the surface) surprising lack of information. (1) Traditional 
soyfoods are taken for granted since they are so common 
and widespread. It would be very diffi cult to gather statistics 
on so many, widely dispersed cottage industries. (2) The 
ongoing disruptions from 1958 to 1976 and decentralization 
of statistics gathering groups made collection of information 
virtually impossible. (3) Emphasis is on crop production 
(especially grains before 1976), not on food processing 
since what is produced will automatically be consumed. (4) 
Socialist methodology and the general lack of a Western 
scientifi c viewpoint, combined with lack of management and 
organizational skills, the lack of soyfoods trade associations, 
and a general secrecy about information, all mitigate against 
good statistics and information. (5) There are no private 
companies and, with jobs being assigned by the state, few 
individuals with a strong personal interest in soyfoods, their 

history and culture. (6) Few Westerners have access to or 
can read the various Chinese publications in which articles 
on soyfoods have been written, and few Westerners have 
been allowed to travel in China since 1949 to study soyfoods 
directly. All of these reasons have lead to the present 
shortage of information.
 The only article we know of about soyfoods by a 
Chinese from the PRC published since 1949 in a Western 
language is Guo’s brief 1983 description of 11 Chinese 
soyfoods, all of which have been described elsewhere in 
greater depth. Publications in Chinese in which articles 
on soyfoods occasionally appear include Food and 
Fermentation Science, Science of Chinese Seasonings 
(soy sauce, jiang, fermented black soybeans), and Food 
Science and Technology (a popular magazine with 300,000 
circulation, written in easy-to-understand Chinese). China 
needs a Soyfoods magazine!
 Likewise, relatively few books on soyfoods have been 
written since 1949. In 1958 the Shanghai Bureau of Cereals 
published Integrated Application of Soybeans (Dadou Te 
Zhung He Liyun); it contains information on soyfoods. 
In 1982, Zhang, son of a cook in Sichuan wrote a book 
of tofu. Feng Teh-yi, associate professor at Heilongjiang 
Commercial College has written books on Soy Sauce and 
Vinegar Production Technology (1983) and Soyfoods 
Production Technology (1983). The latter work is the best 
one in Chinese on the subject to date. In Japan, Nakayama’s 
Encyclopedia of Chinese Foods (1970) and Chinese Cuisine: 
Famous Recipes (1973, both in Japanese), contain good 
information and glossaries on soyfoods. (Continued). 
Address: Lafayette, California. Phone: 415-283-2991.

1074. Bookwalter, G.N. 1983. World feeding strategies 
using cereals and other commodities. Cereal Foods World 
28(9):507-11. Sept. [62 ref]
• Summary: “Humanitarian food assistance to alleviate 
hunger has been undertaken throughout man’s recorded 
existence, but formalized food assistance programs on a 
global basis are a 20th century phenomenon (2). Major 
international food relief programs include the World Food 
Program (WFP), the International Emergency Food Reserve, 
and the U.S. PL-480, Food for Peace, Program. The WFP, a 
program cosponsored by the United Nations (U.N.) General 
Assembly and the Food and Agriculture Organization, 
became operational in 1963 (3).”
 Table 1 shows that the United States is by far the leading 
source of humanitarian food aid. Address: Northern Regional 
Research Center, ARS, USDA, Peoria, Illinois.

1075. Chen, F.C.; Chen, L.F.; Hwang, T.H.; 
Shanmugasundaram, S. 1983. Bibliography of tropical and 
subtropical soybean: 1970-1982. Asian Vegetable Research 
and Development Center, P.O. Box 42, Shanhua, Tainan 
741, Taiwan. v + 123 p. 28 cm. AVRDC Tropical Vegetable 
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Information Series, SB-1. [1125 ref. Eng]
• Summary: The references, which are not annotated, are 
divided into 14 subjects. The fi rst section (53 references) is 
general information. Ten sections (979 references; 87.0% of 
the total) concern soybean production, physiology, breeding, 
harvest, and storage. Three of these (93 references; 8.3% 
of the total) concern soybean processing, economics and 
marketing, nutritive value and utilization. There are good 
subject and author indexes. Address: 1. Catalog Librarian; 
2. Principle Research Asst., Legume Program; 3. Librarian; 
4. Program Leader and Plant Breeder, Legume Program: 
AVRDC, Shanhua, Taiwan.

1076. Fruin, W. Mark; Shurtleff, William. 1983. A soyfoods 
training center network: Soyfoods technology transfer from 
the United States and Japan to East, Southeast, and South 
Asia. Palo Alto, California. 29 p. 28 cm.
• Summary: Contents: 1. Introduction. 2. Japan: Asia’s 
leading source of soyfoods technology. 3. America: World’s 
leading supplier of soybeans. 4. Soybeans in U.S.-Asian 
economic and trade relations. 5. The aims of this proposal. 
6. Groups interested in expanding food uses of soybeans 
in Asia. 7. The Sri Lanka success story. 8. United States-
Japan soyfoods technology transfer. 9. Project investigators, 
collaborators, advisors. 10. Conclusion.
 “This proposal calls for research in East Asia and 
America leading to the development of a basic plan and 
strategy for the establishment of a network of soyfoods 
training centers in East Asia, starting in the Peoples’ 
Republic of China, India, Indonesia, and Thailand. 
Numerous large organizations in Japan, the United States, 
and East Asia are vitally interested in this area. We intend to 
involve them in the development of the basic concept and its 
implementation.”
 Note: This Fulbright grant proposal was submitted on 28 
Sept. 1983 to Ms. Jennifer Keefe, Program Offi cer, Council 
for International Exchange of Scholars, Eleven Dupont 
Circle, N.W., Washington, DC 20036. Accompanying it 
were CVs for Fruin and Shurtleff, plus letters supporting 
the project from the following collaborators: Kanji Tsuchiya 
(Japan), Gunnar Lynum (American Soybean Assoc. director 
for Japan), Tokuji Watanabe (Prof., Food Science Lab., 
Kyoritsu Women’s Univ., Japan), Harold E. Kauffman 
(INTSOY Director, Urbana, Illinois), Michael A. Phillips 
(Director, Market Development, ASA, St. Louis, Missouri), 
and P.S. Bhatnagar (All India Coordinated Research Project 
on Soybean, G.B. Pant Univ. of Agriculture and Science, 
Pantnagar, UP, India). The proposal was not accepted. 
Address: 1. Prof., 4060 Amaranta Ave., Palo Alto, California 
94306; 2. Director, Soyfoods Center, P.O. Box 234, 
Lafayette, CA 94549.

1077. International Symposium on Soybean, September 
26-October 1, 1983: Abstracts. 1. In the tropics and 

subtropics. 2. In tropical and subtropical cropping systems. 
1983. Tsukuba, Japan: Offi ce of the Secretariat of the 
Agriculture, Forestry, and Fisheries Research Council, 
Ministry of Agriculture, Forestries, and Fisheries. 36 p. Sept. 
27 cm. [Eng]
• Summary: The Foreword is by S. Shanmugasundaram 
(AVRDC Symposium Chairman) and Ken Ichi Hayashi 
(Secretary of the TARC Organizing Committee). Address: 
Tsukuba, Japan.

1078. Hayes, R.E.; Hannay, C.P.; Wadsworth, J.I.; Spadaro, 
J.J. 1983. A comparative acceptability and tolerance study 
of two blended foods in Haiti. Food and Nutrition Bulletin 
(United Nations Univ.) 5(3):23-34. Oct. [38 ref]
• Summary: One of the foods is modifi ed corn-soy-milk, 
a sweetened version of the leading US Food for Peace (PL 
48) blended food, which contains defatted toasted soy fl our 
and non-fat cow’s milk. The study was conducted in Haiti, 
mainly among preschool age children. Both foods were well 
accepted, however, at present, glandless cottonseed fl our 
is not economically competitive with soy fl our. Address: 
1. Dep. of Food Science and Nutrition, Olivet Nazarene 
College, Kankakee, Illinois, USA; 2. Grace Children’s 
Hospital, International Child Care, Port-au-Prince, Haiti; 
3. Dep. of Food and Feed Engineering; 4. Food Products 
Research Engineering and Development Lab. Both Last: 
Southern Regional Research Center, USDA, New Orleans, 
Louisiana.

1079. IBPGR. 1983. Genetic resources of soyabean. Rome, 
Italy: International Board for Plant Genetic Resources, 
Secretariat. 19 p. 30 x 21 cm. Oct. IBPGR Working Group 
on the Genetic Resources of Glycine Species, held at the 
International Soybean Program (INTSOY) at the University 
of Illinois, Urbana, 9-11 Aug. 1982. [2 ref]
• Summary: This report, distributed free to developing 
countries but with restricted distribution to developed 
countries, was written after an ad hoc Working Group on the 
Genetic Resources of Glycine was held. A minimum list of 
descriptors is included. Address: Crop Genetic Resources 
Centre, Plant Production & Protection Div., FAO, Via delle 
Terme di Caracalla, 00100, Italy.

1080. Kauffman, Harold E. 1983. Re: Soyfoods in Canada. 
Letter to Mr. Allan Praskin, 17968 Oak Drive., Los Gatos, 
CA 95030, Nov. 18. 1 p. Typed, with signature on letterhead 
(photocopy).
• Summary: “I am pleased to hear that you have established 
a soyfoods training center in Canada. I certainly will keep 
this in mind so if we identify people from developing 
countries who need that type of training we will know where 
to send them.
 “I have talked to Bill Shurtleff and he said he will 
send you a copy of the proposal for an Asian soyfood 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   412

© Copyright Soyinfo Center 2021

network training program.” Address: INTSOY Director, 113 
Mumford Hall, 1301 W. Gregory Dr., Urbana, Illinois 61801. 
Phone: 217-333-6422.

1081. Shurtleff, William; Aoyagi, Akiko. 1983. Dr. D.W. 
Harrison and Africa Basic Foods: History of work with 
soyfoods. Soyfoods Center, P.O. Box 234, Lafayette, CA 
94549. 10 p. Nov. 22. Unpublished typescript. Available 
online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/harrison_and_
africa_basic_foods.php
 A comprehensive history of the subject. D.W. Harrison 
is an African-American physician and a Seventh-day 
Adventist. Contents: Introduction. Early years: Birth (1921) 
and education, army, fi rst trip to Africa, attraction of Ghana’s 
Nkrumah, Meals for Millions. Work in Ghana (1960-63): 
contract as surgeon, start of farm machinery company, start 
of bakery and small school, return to U.S. in 1963. Work in 
Uganda (1964-71): Attractions of Uganda, hired by Uganda 
government, establishment of Africa Basic Foods (ABF, 
1965), 3 objectives, expansion of soybean production, early 
food production, home-roasted soy fl our, grants, equipment, 
church ties, 3 early products, marketing and demonstrations, 
end of government contract, start of private medical practice, 
Worthington Foods purchase of ABF stock and loan of Sam 
Yoshimura, new tofu and soymilk products, soynuts and 
soynut butter, Wenger’s extruder, speech to United Nations 
Industrial Development Organization (1969), balance of 
business and service, Idi Amin and 1970’s instability to 
present. Work in Kenya (1974-82): Move to Kisii, work 
with soybean production, start of New Soya Enterprises. 
Summary. Address: Lafayette, California. Phone: 415-283-
2991.

1082. Steinkraus, Keith H. 1983. Re: Recent publications 
and papers. Letter to William Shurtleff at Soyfoods Center, 
Dec. 1. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Bill and Akiko:
 “Congratulations on your new Second Editions of the 
Book of Miso and the Book of Tofu. And special thanks for 
sending me autographed personal copies of the books. The 
short examination I have had time to make since they arrived 
reveals that you have retained your original coverage and 
added many new facets. I give you both the greatest credit 
for making, especially with your new library, documentation 
center, a unique, individual, comprehensive and continuing 
contribution to soybean knowledge, research and utilization.
 “I will enclose my latest publications related to 
fermented foods. The Handbook of Indigenous Fermented 
Foods was published by Marcel Dekker in May 1983. 
Unfortunately the list price is very high $79.50 so it is 
unlikely to be on any best seller lists. And unfortunately I 
do not have any copies for free distribution. But my other 
publications may be of interest to you. I was invited to 

speak last December at Chemistry and World Food Supplies 
(CHEMRAWN II) in Manila. Then in July I lectured at the 
United Nations University Symposium on Traditional Foods 
at CFTRI Mysore, India. In September I was invited to speak 
at the Symposium on Lactic Acid Bacteria in the Production 
of Foods in Wageningen, Netherlands. And later that month I 
participated in the United Nations University Symposium on 
World Poverty and Hunger as part of the 6th World Congress 
of Food Science in Dublin. March/April 1984 I will go to 
Malaysia–the Agricultural University Serdang/Selangor to 
serve as External Examiner for B.Sci. Students.
 “At present I have three graduate students–one U.S. 
one Mexican and one from Zaire who will research various 
fermented foods including among others Mexican Pozol.
 “Our paths have not crossed recently but I wish you 
both the best and hope that we do see each other from time 
to time. I am currently on the planning committee for a 
U.S. / Mainland China Symposium on Biotechnology of 
Renewable Resources which among other resources includes 
soy and other plant proteins.
 “All Best Wishes and again thanks for the autographed 
copies of your latest books.”
 “Sincerely yours,...” Address: Prof. of Microbiology & 
Food Science, Dep. of Food Science & Technology, New 
York State Agric. Exp. Station, P.O. Box 462, Geneva, NY 
14456-0462. Phone: 315-787-2276.

1083. Kauffman, Harold E. 1983. Re: Soybean utilization 
workshop in Nigeria. Letter to William Shurtleff at Soyfoods 
Center, Dec. 13. 1 p. Typed, with signature on letterhead.
• Summary: The workshop in Nigeria was quite successful. 
“The communications within prevented the participation 
of as many non-Nigerians as desired. However, those from 
Nigeria and a few from outside actively participated in 
the discussions and benefi ted from the lectures given by 
the American Soybean Association and scientists from 
INTSOY.”
 “We have distributed your summary of African history 
of soybeans to the participants. It is certainly helpful to put 
into perspective the soybean development on the African 
continent.” Address: INTSOY Director, 113 Mumford Hall, 
1301 W. Gregory Dr., Urbana, Illinois 61801. Phone: 217-
333-6422.

1084. Widner, Patrick T. 1983. Meals for Millions 
Foundation (Interview). Conducted by William Shurtleff of 
Soyfoods Center, Dec. 19. 1 p. transcript.
• Summary: Mark Sterner left in 1976. He is now in Oregon. 
Phone: 503-672-2047.
 In Davis they have a library and resource center, incl. 
some old logs of MPF shipments. Their documents on 
their history are in boxes and closets. They have quite a 
few statistics and a large log book of shipments. One good 
history paper is by Patti Butzer Larsen. For more historical 
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information call Mrs. Clinton in Los Angeles at 213-663-
3838. Mark Sterner might know the history best. Or try 
Borsook: 805-682-1006.
 MFM / FFHF moved to Davis in Sept. 1982, then 
moved into a new million dollar building in Feb. 1983. They 
chose Davis primarily for its university which had an interest 
in nutrition, food science and technology, and agriculture. 
They have a mutual exchange with the university. They 
help foreign students prepare for work overseas; it is an 
innovative community.
 They no longer distribute MPF (multi-purpose food); 
CSM (Corn-Soy-Milk), introduced in Sept. 1966 by USDA’s 
Food for Peace Program (P.L. 480) made it unnecessary.
 They moved away from Santa Monica since they were 
no longer as heavily involved with food technology. The 
Santa Monica facility was set up for food processing and 
teaching–mostly foreign students.
 Their main work now is “applied nutrition” abroad–a 
wholistic program including nutrition education. They started 
their fi rst applied nutrition program in Honduras in 1978–at 
one stage they were making foods outside the USA. Much 
of this work was based on the work of Michael Latham at 
Cornell and on FAO; in the 1960s they defi ned “applied 
nutrition.” They do integrated rural development programs, 
community development, etc. Nutrition is their primary 
interest and focus, and they have applied this to Honduras.
 They are no longer doing much work with soy, although 
they planted a little in Ecuador. Lou Ziskin is Latin American 
director. Talk with him. MFM’s push to grow soybeans was 
in the early 1970s.
 Peter Davies, who is now president of the Foundation, 
came in May 1976. The main countries where they now work 
are described in the recent MFM annual report. The work 
with soy is most active in Korea.
 The budget is now close to $2 million. Most of it (36%) 
is from the general public, generated through mailings. 
25.7% of their income is from USAID; most of the rest 
(27%) is from foundations and corporations. Churches 
give 9%. MFM is now also doing radio ads. The New York 
offi ce does mailings. Address: Director of Public Education, 
Western Offi ce: 1644 DaVinci Court, P.O. Box 2000, Davis, 
California 95617. Phone: (916) 758-6200.

1085. SoyaScan Notes. 1983. Chronology of soybeans, 
soyfoods and natural foods in the United States 1983 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. 16. Larry Needleman decides to sell Bean 
Machines; he is looking for a buyer. Jan. 24. “Legume, 
Company Finds Niche Selling Frozen Foods Made with 
Tofu, published by The Wall Street Journal.
 Feb. Soyfoods magazine No. 8 published by Richard 
Leviton. Blue cover, 5,000 copies
 Feb. 6-8. Sixteen soyfoods companies exhibit at the 

Natural Foods Expo. in Anaheim, California. A new trade 
association named Soyfoods Association of America (SAA) 
is formed; it is basically a restructured version of the original 
Soyfoods Association of North America, which was founded 
in July 1978 and which now ceases to be active. SAA elects 
a new board of directors; Michael Austin is chosen new 
Executive Director and Gary Barat of Legume becomes new 
President. Fourteen companies pledge $12,000. Headquarters 
established in New York City.
 Feb. 7. The First Great Tofu Burger, a dry mix, made in 
Oakland, introduced at Anaheim Natural Foods Expo.
 Feb. 18. Wm. Shurtleff has idea for forming a Soy Sauce 
Council to help encourage soy sauce companies to join 
Soyfoods Association, develop soy sauce terminology and 
standards, and eliminate mislabeling.
 Feb. Jack’s Beanstalk, innovative tofu company in Salt 
Lake City, Utah, goes out of business.
 March 10. Soyfoods Industry and Market: Directory and 
Databook 1983 published by Soyfoods Center, accompanied 
by glossy fl yer and catalog of professional publications and 
services.
 March 10. Tempeh Primer, by Juel Andersen and Robin 
Clute, published.
 March 14. Connecticut Agricultural Experiment Station, 
in Bulletin 810 “Quality of Tofu and Other Soy Products,” 
reports high bacterial and coliform counts. A virtual expose, 
revealing the tofu industry’s erratic quality control, it gets 
wide media coverage and hurts sales of New England and 
New York tofu companies.
 March. Hinode Tofu Co. starts major tofu ad and coupon 
campaign, with full-page ads in four national magazines. 
Most extensive national publicity ever done for tofu. 
Triggers lawsuit from a rice company over the Hinode brand, 
with which Hinode Tofu Co. is subsequently forced to part.
 April 27-30. Six soyfoods companies exhibit at 
Whole Life Expo in San Francisco, as part of Soyfoods 
Association’s booth. Shurtleff presents a speech and color 
slide show.
 April. Jacob Hartz Seed Co. is purchased by Monsanto.
 May. The Au Naturel Tofu Manual, by Chloe & Abraham 
Fox self-published in Canada. Vol. 1 is Tofu Recipes for 
Families. Vol. 2 is Modern Jewish Tofu Cooking.
 May 3. Michael Austin mails out Soyfoods Association 
Charter Member letter. By year’s end $18,000 in membership 
fees had been raised.
 May 4. Richard Leviton decides to move to California.
 May 8-11. Hinode Tofu Co. exhibits fi ve fl avors 
of Tofu Parfait at the prestigious and infl uential Food 
Marketing Institute convention in Chicago, a major national 
supermarket convention, attended by 20,000.
 May 9. Dr. Hwa L. Wang of USDA NRRC speaks 
on “Tofu and Tempeh as Potential Protein Sources in the 
Western Diet” at the American Oil Chemists’ Society 
symposium on “Potential New Protein Sources” in Chicago.
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 May 16. Quong Hop & Co. introduces the fi rst Soy 
Deli cooler display case to Raley’s supermarkets in Reno 
(Nevada) and Sacramento (California). In July they introduce 
the idea to Safeway supermarkets in California. By August 
there are Soy Delis in ten Safeway supermarkets in the San 
Francisco Bay Area.
 May 18. The New York Times article on “Bacteria 
in Soy Products” is a follow-up on the Connecticut tofu 
contamination report.
 May 24. Wm. Shurtleff leaves for China for three 
weeks to study soyfoods, sponsored by Danish Turnkey 
Dairies; the fi rst trip for this purpose since Dr. A.K. Smith 
of the USDA went there in 1949. Shurtleff writes 75-page 
report on Soybeans and Soyfoods in China: 1949-83. After 
China, Wm. and Akiko Shurtleff spend 3 weeks studying the 
burgeoning soymilk industry and market in Japan.
 May 31. Leviton and Wang speak on the soyfoods 
industry at Iowa State University conference on grains and 
legumes.
 June. Worthington Foods introduces Tofu Garden 
Patties, developed for the health food market as part of a 
larger new line of natural food products, all sold under the 
Natural Touch brand. This is a new trend for the company 
and they commit money to promoting it. In 1984 they launch 
Okara Patties (which contain okara as the 4th ingredient).
 June. Quantity Tofu Recipes for Institutions & 
Restaurants, by Gary Landgrebe published by Soyfoods 
magazine and Fresh Press.
 June. The Magic of Tofu, by Jane O’Brien of Ireland 
published by Thorsons in the UK.
 June. Tofu: Not Just for the Health of It, by Jana H. 
Crutchfi eld self-published.
 June. Handbook of Indigenous Fermented Foods, 
edited by Keith H. Steinkraus, published by Marcel Dekker. 
Extensive original material on traditional soyfoods. It soon 
becomes a classic.
 June. Soyfoods magazine No. 9 published, 7,000 copies. 
Soyfoods Newsletter published in new typeset, 4-page format 
with new design.
 June. Torigoe Seifun, Japan’s fi fth-largest fl our miller, 
starts production of tempeh. This is the earliest known 
commercial tempeh ever made in Japan.
 July 1. Quong Hop & Co. purchases Pacifi c Tempeh Co.
 July. INTSOY publishes Proceedings of the First China/
USA Soybean Symposium, held July 1982 at the University 
of Illinois.
 July 3-Aug. 22. Richard Leviton in England, lectures on 
soyfoods in London and Leicester, and does some soyfoods 
research.
 July 25. Soyfoods Association meeting in Denver, 
Colorado. Tom Timmins, president of Tomsun Foods 
Inc. (one of the companies seriously affected by negative 
publicity on tofu quality) is asked to be head of the Soyfoods 
Association’s Standards Committee, and to appoint people to 

work with him on the development of standards, especially 
tofu standards. In October he sends a 4-page survey letter 
concerning soyfoods standards to the 18-person Soyfoods 
Association Standards Committee that he has appointed.
 July 28-Aug. 2. Second US/China Soybean Research 
Symposium, held in Jilin, China
 July. NNFA show in Denver. Eden Foods surprises the 
natural foods industry by launching designed-for-America 
Edensoy in plain and carob fl avors. Made in Japan by 
Marusan-Ai and exported by Muso, it is packed in a 6-ounce 
retort pouch. San-J’s To-Neu brand soymilk is also debuted 
in Tetra Brik cartons.
 Eden Foods is the fi rst Caucasian-American company 
to import soymilk, and their gamble soon pays off; sales 
skyrocket, sparked by an extensive magazine advertising 
campaign. Between Sept. and Dec. 1983 over 1 million 
packs are sold. A host of competitors rush to follow Eden’s 
lead... and many of them go to Muso. Eden objects.
 July 31. Fifth Anniversary of the founding of the 
Soyfoods Association of North America.
 Late July. Hot, dry summer weather heats up the price 
of soybeans from $6/bu to over $9.50/bu in August and 
September, falling back to $8 in December.
 Aug. 15. Time magazine article on stylish ice creams has 
a paragraph on Tofutti soy ice cream.
 Aug. 15. Delegation of four soyfoods experts from 
People’s Republic of China spends 5 hours at The Soyfoods 
Center. First stop of the fi rst Chinese soyfoods team to visit 
the USA.
 Aug. 15. Soyfoods Center makes the fi rst photocopy of 
the entire Log of the Dorsett-Morse Expedition to East Asia, 
1929-31. 6,170 pages. The only original is owned by the 
American Soybean Assoc. in St. Louis, Missouri.
 Aug. Farm Foods serves Ice Bean soymilk ice cream at 
the American Soybean Association convention in Nashville, 
Tennessee.
 Sept. Legume in New Jersey, in their second public 
stock offering in 15 months, raises an additional $400,000 
($300,000 net).
 Sept. Continental Soyfoods, run by Pat Aylward in 
Minneapolis, Minnesota, goes out of business.
 Sept. 9. Richard Leviton leaves Massachusetts, moves 
Soyfoods magazine to Encinitas, California. But he decides 
to leave there a week later.
 Sept. 21. New Ten Speed Press edition of The Book 
of Miso, by Shurtleff and Aoyagi published. Extensively 
revised, it shows miso consumption in the U.S. has increased 
300% since 1975.
 Sept. 25. Open House at new headquarters of Soyfoods 
Center for 30 people, including Nancy Dailey, who is 
writing a major story on soybeans for National Geographic 
magazine, and for Richard Leviton, newly arrived in 
California. Shurtleff shows color slides of soyfoods in China.
 Sept. 26–Oct. 1. Symposium on “Soybean in Tropical 
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and Subtropical Cropping Systems” held at Tsukuba, Japan. 
About 200 people attended. Proceedings were published in 
1985.
 Sept. 28. Soyfoods Center buys its fi rst computer and 
begins computerization, which soon leads to development 
of the world’s three largest computerized databases focusing 
on soyfoods and the soybean industry–from which this 
chronology is compiled.

1086. SoyaScan Notes. 1983. Chronology of soybeans, 
soyfoods and natural foods in the United States 1983 
(Continued) (Overview). Dec. 31. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: Continued. Oct. 9 to Nov. 14. Richard Leviton 
travels to Europe as a consultant for the American Soybean 
Association. Gives six speeches on soyfoods in Italy, 
Belgium, Denmark, France, Netherlands, and Hungary. The 
50-minute speech in Italy is about the soyfoods industry 
in the USA, presented to 150 members of EUVEPRO, the 
European Vegetable Protein Association. Leviton studies 
soyfoods throughout Europe, the fi rst representative of the 
American soyfoods movement to do so. He reports that 
virtually all tofu in Europe is vacuum packaged. On Oct. 
28, ASA Belgium Offi ce expresses interest in sponsoring a 
European Soyfoods Conference and a European Soyfoods 
Newsletter. Leviton writes a 56-page report on the trip.
 Oct. New England Soy Dairy starts to sell its tofu under 
the Tomsun brand.
 Oct. The world’s fi rst spray-dried tofu is introduced by 
Clofi ne Dairy & Food Products of Linwood, New Jersey. St. 
Peter Creamery fi rst began spray-drying soymilk powder in 
late 1984, and tofu in the summer of 1985, under the Oberg 
patent.
 Oct. Kikkoman: Company, Clan, and Community, by W. 
Mark Fruin (358 p.) published by Harvard University Press 
as part of their series Studies in Business History.
 Oct. Major reorganization of The Farm in Tennessee. It 
is no longer a cooperative. Every participant must pay his/
her own way. All workers earn wages. The soy dairy sells its 
tofu and soymilk to Farm residents. Farm Foods becomes an 
independent, for-profi t corporation.
 Oct. Pauline Six-Chan, founder of Premier Foods in 
Leuven, Belgium, starts making Tofu Tart/Cheesecake and 
promoting tofu and other soyfoods in Belgium.
 Nov. Hymowitz and Harlan’s “The Introduction of 
the Soybean to North America by Samuel Bowen in 1765” 
is published in Economic Botany. This brilliant piece of 
historical research pushes the introduction date back 39 
years, and shows that by the late 1760s Bowen, in Georgia, 
was making soy sauce and exporting it to England. It also 
credits Benjamin Franklin with the earliest known reference 
by an American to tofu, in 1770.
 Nov. 11. Wm. Shurtleff and Gordon Bennett (Westbrae 
Natural Foods) mail out a packet including proposed U.S. 

soy sauce standards, English translation of Japanese Shoyu 
Standards, and proposal for formation of a Soy Sauce 
Council to 60 companies connected with soy sauce in the 
USA.
 Nov. Soyfoods Assoc. offi cers meet with David Mintz 
of Tofu Time (maker of Tofutti) asking him to either use tofu 
as an ingredient in Tofutti or drop the term “tofu” from his 
product name and stop stating or insinuating that his product 
contains tofu.
 Nov. 11. William Shurtleff writes a strongly worded 
letter to Mintz threatening to report the matter to the 
Securities and Exchange Commission and the FDA if Mintz 
fails to stop deceptive practices. Mintz quickly re-adds tofu 
to Tofutti.
 Nov. 19. House Shokuhin Kogyo, a major Japanese food 
company, invests $2.5 million in Hinode Tofu Co. in Los 
Angeles as part of a joint venture to expand tofu production.
 Nov. 25. Dr. Clifford W. Hesseltine of the USDA NRRC 
receives the award of the Third Class of the Order of the 
Rising Sun from the Emperor of Japan in recognition of 
the meritorious services he has rendered: proving the safety 
of Japan’s traditional fermented foods, training Japanese 
scientists, and promoting technical cooperation in the fi eld of 
food fermentation between the United States and Japan.
 Dec. New England Soy Dairy, in a half-page article in 
Inc. magazine, is named as one of America’s 500 fastest 
growing small private companies.
 Dec. Inari Trading Co. in Michigan develops a delicious 
Christmas Soynut Sampler with seven fl avors of Super Soys, 
including yogurt-coated, carob-coated, and butter-toffee. 
Runs a full page color ad in Soybean Digest.
 Dec. International Bibliography of Soybeans (3 
volumes, 2,500 pages) published in Brazil. 19,571 references 
total, under 75 subject headings, all published during 1970-
1982. Volume III contains author and subject indexes. Mostly 
soybean agronomy, but 1,584 references on soyfoods.
 Dec. 1. The title of Soyfoods Monthly is changed to 
Soyfoods Newsletter.
 Dec. 5-7. Symposium on Soybean Utilization held at 
Ibadan, Nigeria, Sponsored by IITA. First event of this type 
in Africa.
 Dec. 8. Tofu Time Inc. in New York raises $3.2 million 
($2.4 million net) in their fi rst public stock offering (IPO), to 
fi nance national marketing of Tofutti soy-based ice cream.
 Dec. 10. Doug Fiske becomes majority owner (55%) 
of Soyfoods magazine, Leviton owns 45%. Fiske will take 
over most publishing responsibilities. Leviton moves to San 
Francisco Bay Area.
 * Eurosoya, the annual publication of the European 
Cooperative Network on Soybean, begins.
 * Soymilk production peaks in Japan at 116,724 kl. By 
1986 it has fallen to 43,392 kl, which is only 37% of the 
peak.
 1983 New Trends:
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 New Capital and Expertise are Flowing into the 
Soyfoods Industry, leading to many exciting new ideas 
and products and marketing programs. A dozen or so large 
companies with nationwide marketing are emerging.
 New Emphasis on Soyfoods Marketing, now that 
production techniques have been fairly well mastered, is seen 
throughout the industry, and is refl ected in new editorial and 
advertising policies of Soyfoods magazine.
 Brand-Name Promotion by larger companies is 
surpassing generic or commodity promotion.
 Stylish Second-Generation Products, prepared 
convenience soyfoods, are appearing with better product 
quality, better marketing and promotional programs, and 
better packaging and graphics. These are the fastest growing 
component of the soyfoods industry.
 Extensive Professional Advertising of Soyfoods in 
natural and health food consumer magazines, as by Legume, 
Eden Foods, San-J, Hinode, Edward & Sons, and Pure 
& Simple. Each of these companies run very attractive, 
professional ads. Brightsong Light Foods has top graphics 
for a small company.
 Exhibits at National Trade Shows are now a matter of 
course: The Natural Food Merchandiser show, followed by 
the National Nutritional Foods Association (NNFA) show are 
most popular.
 Tofu Market Control is Increasingly Concentrated in the 
hands of large manufacturers, who distribute nationally and 
have professional marketing. Most companies are getting 
much more professional, but many small tofu companies 
are going out of business. The total number of companies is 
stabilizing.
 Soymilk Makes its First Big Splash in the American 
Caucasian Market, led by Eden Foods’ Edensoy. Vitasoy has 
big plans for early 1984. Vitasoy had the largest total imports 
in 1983, but mostly sold to the Asian-American market. 
Large new soymilk plants are planned to open in 1985.
 East Asian Soymilk Sales are Skyrocketing, leading 
to a general soyfoods Renaissance, and reevaluation of 
traditional soyfoods staples. Production of soymilk in Japan 
tops 100,000 metric tons (tones) for the fi rst time, reaching 
116,724 tonnes, up 71% over last year. The per capita 
consumption of soybeans in Japan is 5.8 kg/year, up 3.6% 
from last year.
 Soy Ice Cream is becoming fashionable. Made with 
tofu, soymilk, and/or isolated soy protein, it is emerging as a 
major way that Americans are discovering soyfoods.
 Tofu industry is vulnerable to sanitation and credibility 
problems as vividly demonstrated by the Connecticut quality 
/ contamination report in March and subsequent adverse 
publicity, and by a Tofutti mislabeling incident in November. 
The industry urgently needs standards and better sanitation. 
Tofu souring and spoilage is the tofu industry’s number one 
problem.
 The Soy Deli Concept: Defunct or Ready for Takeoff? 

No new openings and some closings. But more and more 
natural food and vegetarian restaurants are starting to 
use soyfoods, and Chinese and Japanese restaurants are 
increasing their traditional use. In Soyfoods No. 9, Leviton 
calculated that as much as 16% of all tofu made in the U.S. is 
being served in restaurants, but this fi gure is probably far too 
high. Most promising, plans by Tofu Time/Tofutti to open a 
chain of natural, fast food restaurants featuring tofu, soymilk 
and other soyfoods could bring the Soy Deli concept new 
life and widespread publicity as a healthful alternative to 
McDonald’s, Burger King, and the like.
 European Soyfoods Industry is Flourishing, with lots of 
innovation. Large producers of tofu and tempeh are emerging 
in the Netherlands.
 Tempeh is Starting to Take Off in Japan and interest is 
rising rapidly: 13 articles were published on tempeh in Japan 
this year, followed by 20 in both 1984 and 1986.

1087. International Agriculture Newsletter (Univ. of Illinois). 
1983. International activities: Nigeria. No. 67. p. 1. Dec.
• Summary: L.S. Wei (Food Science), Karl Weingartner 
(recent graduate, Dep. of Food Science), and Alvin Nelson 
(Prof. Emeritus, Food Science) will participate in the African 
Soybean Utilization Workshop in Ibadan, Nigeria, December 
1 to 9. The workshop is jointly sponsored by INTSOY, the 
International Institute of Tropical Agriculture (IITA), and the 
American Soybean Association (ASA). Harold E. Kauffman 
of INTSOY will attend part of the workshop and discuss 
collaborative activities with IITA, Nov. 28 to Dec. 7.
 Note: Letter from Dr. Harold Kauffman of INTSOY to 
William Shurtleff of Soyfoods Center. 1983. Dec. 14. This 
workshop was “quite successful.” He included a 3-page 
schedule of events (Dec. 4-9 at H.R. Albrecht Conference 
Center). Most of the speakers are from INTSOY and the 
American Soybean Association (ASA, Roger Leysen, Karl 
Fangauf). Shurtleff then talked with Dr. Kauffman by phone: 
IITA hosted the conference; they are not presently doing 
anything with soybean utilization, but they plan to. This 
workshop will be a fi rst step. They expect 45-60 people to 
attend, 85% of them from Nigeria. There will probably be no 
proceedings. Address: Univ. of Illinois.

1088. Wey, J. 1983. Inoculation du soja par le Rhizobium 
japonicum au Sénégal [Inoculation of soybeans by 
Rhizobium japonicum in Senegal]. Agronomie Tropicale 
(France) 38(4):308-14. Oct/Dec. [22 ref. Fre; eng]
• Summary: The absence of Rhizobium japonicum in the 
soils of Senegal is an obstacle to soybean production and 
expansion of the crop. Rarely rhizobia of the cowpea group 
will create a few nodules on soybeans but these are weak. 
Typically in Senegal, the seeds are enrobed with inoculum, 
but it interferes with germination of the seeds, which in 
turn reduced yields. This problem can be overcome by 
introducing the inoculum into the soil, but this can be 
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done mechanically only if the texture of the standard peat-
inoculant is modifi ed. The author has developed and used 
a new and simple granulation procedure which consists of 
enrobing attapulgite fl oats with inoculum. The fl oats are 
then drilled into the soil using a locally-designed distributor 
mounted on the seeder.
 In Senegal since 1972, IRAT, then ISRA have conducted 
inoculation tests which have shown the effi cacy of 
inoculation for soybean nodulation. Address: Ingénieur IRAT 
détaché à l’Institut Sénégalais de Recherches Agricoles, 
CNRA, Bambey, Senegal.

1089. Wey, J. 1983. Production de rhizobium: mise au 
point d’une méthode simplifi ée [Production of rhizobium: 
Development of a simplifi ed method]. Agronomie Tropicale 
(France) 38(4):315-20. Oct/Dec. [9 ref. Fre; eng]
• Summary: It is essential to inoculate soybeans for good 
yield. Supplying a high-quality inoculum is a key problem 
in developing countries where certain legume crops must be 
inoculated. It is best if the inoculum is made in the country 
and in the local area where it is to be used. Moreover, 
Rhizobium strains adapted to local plants and conditions can 
thus be chosen. The article recommends use of a fermentor; 
one with a capacity of 50 liters can produce enough 
inoculum for 300 ha if the soil is inoculated or for 1,500 ha if 
the seed is inoculated directly. The fermentor is designed to 
stand up under adverse conditions. Address: Ingénieur IRAT 
détaché à l’Institut Sénégalais de Recherches Agricoles, 
CNRA, Bambey, Senegal.

1090. Apolitano-S., Cesar. 1983. El cultivo de la soya en el 
Perú [The cultivation of the soybean in Peru]. In: INTSOY, 
Reunion Latinoamericana sobre Mejoramiento de Soya. 
Urbana, Illinois: University of Illinois. INTSOY Project 
Reports. [Spa]*
• Summary: Peru imports about 90,000 tonnes of soybeans 
and soybean products and has only 1,000 ha under 
production. Commercial production began in the early 
1970s and peaked at 6,400 ha in 1981, with mean yields 
of 1.9 tonnes/ha. This expansion occurred when there was 
a government campaign with technical assistance from 
INTSOY. Address: Peru.

1091. Diaz-C., Gorky. 1983. El cultivo y la investigación 
de la soya en el Ecuador [Cultivation and investigations of 
soybeans in Ecuador]. In: 1983. Reunión Latinoamericana 
Sobre Mejoramiento de Soya. Unpublished manuscript. 
INTSOY Project Reports. University of Illinois, Urbana. 
[Spa]*
• Summary: Although Ecuador currently grows soybeans on 
about 25,000 ha, with mean yields of about 1.8 tonnes/ha, it 
imports about 50,000 tonnes of soybean oil, which represents 
another 134,000 ha. If production were expanded, the 
country would need to identify a market for the excess meal. 

Soybeans are presently grown in the central coastal region 
where rainfall is generally adequate and the southern coastal 
region where irrigation is frequently necessary.
 Note: Programa de Oleaginosas Agropecuarias, which is 
part of the national institute of agricultural research (INIAP), 
undertakes varietal improvement. As of 1987, three varieties 
were produced commercially: INIAP Jupiter, 301, and 302.

1092. FAO. 1983. Soybean agronomy in the People’s 
Republic of China. Rome, Italy: Food and Agricultural 
Organization of the United Nations. *

1093. FAO. 1983. Soybean genetics and plant breeding 
in the People’s Republic of China. Rome, Italy: Food and 
Agricultural Organization of the United Nations. *

1094. FAO. 1983. Soybean pathology/nematology in 
the People’s Republic of China. Rome, Italy: Food and 
Agricultural Organization of the United Nations. *
Address: Rome, Italy.

1095. IRAT–Guyane. 1983. Etude du comportement variétal 
du soja par des introductions récentes INTSOY [Study of 
the performance of soybean varieties from recent INTSOY 
introductions]. In: IRAT-Guyane. 1983. Rapport des activités 
en 1982. 12 p. [Fre]*
Address: French Guiana.

1096. Jackobs, J.A. 1983. Soybean production development 
in Viet Nam: A consultancy report for FAO. 27 p. 
Unpublished typescript. *
• Summary: Includes a 3 page addendum titled “An 
Assessment of the Potential for Increased Soybean 
Production in Vietnam.”
 “The soybean has been grown in Viet Nam at least since 
1773 and perhaps for a much longer time. It is an important 
food crop and more than 30% of the potential consumption 
is now being produced.” Jackobs traveled in Vietnam from 3 
July to 14 Aug. 1982 studying soybeans.

1097. Rossel, H.W.; Thottappilly, G. 1983. Soybean dwarf, 
a potentially disastrous virus disease of soybean in Nigeria. 
IITA Research Briefs 3(2):3-5. *
• Summary: The earliest known report of this severe 
dwarfi ng disease.

1098. Shannon, D.A. 1983. A study of factors responsible for 
variable growth of soybeans in the Southern Guinea savanna 
of Nigeria. PhD thesis, Cornell University. *
Address: Ithaca, New York.

1099. Bressani, Ricardo. 1983. World needs for improved 
nutrition and the role of vegetables and legumes. Asian 
Vegetable Research and Development Center, Publication 
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No. 83-185. 22 p. (Taiwan). [37 ref]
• Summary: Includes tabulated data on the amino acid 
pattern, and crude and true protein contents of sprouts, plus 
other beans and vegetables. Address: INCAP, Guatemala.

1100. Cameron, Margaret; Hofvander, Yngve. 1983. Manual 
on feeding infants and young children. 3rd ed. Oxford, 
England: Oxford University Press. Sponsored by UN / ACC 
Sub-Committee on Nutrition. xx + 214 p. See p. 54. Illust. 
Index. 24 cm. Series: Oxford Medical Publications. 2nd ed. 
was 1976. [1 ref]
• Summary: Chapter 7, “Foods and their nutrient value” (p. 
52+) begins with a section titled “Foods of plant origin” in 
which there is a long subsection on “Legumes (dried beans 
and pulses)” (p. 53-55). “Most legumes contain little fat but 
soybeans, groundnuts, and winged bean seeds are rich in oil 
and so have higher energy value than other legumes.”
 “Soybeans deserve special mention because they contain 
nearly 40 per cent protein which is similar in value to 
protein from animal sources, and 18 per cent oil. Like other 
legumes they have a fair proportion of unavailable starch 
which can be removed by various processing and cooking 
methods, many of which have been developed in Asia. These 
processes also remove the natural toxins, the bitter taste and 
the unattractive grey colour that results if the soybeans are 
boiled in the same way as other legumes. Many soy products, 
such as curds, pastes [e.g., miso], and cheeses [e.g., tofu], 
have a higher water content than the plain boiled bean and 
consequently have a lower concentration of protein and other 
nutrients. Nevertheless the products are more acceptable 
and palatable and are very useful supplements in a rice diet. 
Flour made from whole soybeans and other soybean products 
are being developed in both Asia and Africa (USDA 1979, 
Soybeans as Human Food). These could be useful foods for 
young children.
 “Another legume which is being encouraged for wider 
use is the winged bean because its nutritional value is similar 
to soya and all parts of the plant can be used. Groundnuts 
(peanuts) contain about 45% oil and 25% protein, although 
the quality is lower than in other beans” (p. 54).
 A table titled “Representative nutrient values of foods” 
has a section on “Pulses / legumes and products,” which 
includes (p. 189): Soy bean, dry. Soy bean curd (unpressed) 
Soy bean curd cheese Soy bean curd (Tofu) home made. 
Tempeh. Source: FAO (1972). Food Composition Tables for 
Use in East Asia. Address: 1. Principal lecturer in nutrition 
and dietetics, Polytechnic of North London, England; 2. Prof. 
of International Health, Univ. of Uppsala, Sweden.

1101. Food and Agricultural Organization of the United 
Nations. 1983. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 37:140.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 

Cameroon: Achieved yields of 444 kg/ha in 1981, 532 kg/ha 
in 1982, and 553 kg/ha in 1983.
 Morocco: Harvested 1,000 ha in 1981 and 1983.

1102. Food and Agriculture Organization of the United 
Nations (FAO). 1983. Fertilizers and their use: a pocket 
guide for extension offi cers. FAO Land and Water 
Development Series (Rome, Italy) No. 8. *

1103. International Institute of Tropical Agriculture. 1983. 
Annual report 1982. Ibadan, Nigeria. 217 p.
• Summary: The section titled “Soybeans” (p. 76-87), 
within the Grain Legume Improvement Program, discusses: 
Genetic improvement, entomology, and virology. “In 1982 
the soybean improvement program distributed international 
trials to 25 cooperators in Africa, Asia, and South America. 
Researchers from IITA and from Ivory Coast, Zaire, Zambia, 
Zimbabwe and Cameroon exchanged germplasm and visited 
one another’s research sites. IITA medium and late maturity 
varieties were grown by cooperators in the all-Nigerian 
cooperative trials at twelve sites in Nigeria.” Breeding lines 
were grown at fi ve locations in Nigeria: Zaria, Mokwa, 
Ilorin, Ilora, and Ibadan. Address: Ibadan, Nigeria.

1104. Kang, B.T. 1983. Fertilizer use in multiple cropping 
systems in Nigeria, Tanzania, and Senegal. FAO Fertilizer 
and Plant Nutrition Bulletin No. 5. p. 36-45.
• Summary: Multiple cropping, defi ned as the growing of 
two or more crops on the same fi eld in a year, includes mixed 
intercropping (growing two or more crops simultaneously) 
and sequential cropping (growing two or more crops in 
sequence). Relay intercropping involves growing two or 
more crops simultaneously during part of the life cycle of 
each. Alley cropping is mixed intercropping in alternate 
rows.
 Only during the last two decades have serious research 
efforts been made to evaluate the merits of intercropping 
in tropical Africa. Many studies have show numerous 
advantages of intercropping systems including: higher 
combined yields, higher yield stability from season to 
season, better spread of production over the growth period, 
improved quality of products, reduced adverse effects of 
pests, high economic returns, and better protection against 
soil erosion.
 In the section on “Nigeria” under “Cropping systems,” 
subsection “2.2 Sequential cropping” states: “Under rainfed 
conditions, sequential cropping is only feasible in the 
southern region, where it has been found that a higher maize 
yield can be realized with a maize-cowpea than a maize-
soybean system, particularly without N application. The 
maize-maize system gave the lowest yield. (Table 4).”
 Table 4 shows the effect of different amounts of nitrogen 
added to the soil and rotation on the grain yield of maize 
variety TZBP. In the maize-soybean system, the more 
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nitrogen applied, the higher the grain yield, both the fi rst and 
second season.
 The section titled “Fertilizer use in multiple cropping: 
Tanzania” states that maize grain yield increased with N 
[nitrogen] and P [phosphorus] applications, while the yield 
of soybeans did not (Fig. 3). Address: Soil Fertility Scientist, 
International Inst. of Tropical Agriculture, PMB 5320, 
Ibadan, Nigeria.

1105. SoyaScan Notes. 1983. Statistics on soybean 
production in Africa according to the FAO Production 
Yearbook (Overview). Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: In 1950 Africa produced 17 tonnes/year of 
soybeans. The leading producers were: Ethiopia (7 tonnes), 
Nigeria (4), Zaire (2), Uganda (2), and South Africa (1).
 In 1961 Africa produced 31 tonnes/year of soybeans. 
The leading producers were: Nigeria (15), Ethiopia (6), and 
South Africa (3).
 In 1970 Africa produced 67 tonnes/year of soybeans. 
The leading producers were: Nigeria (58), Ethiopia (6), 
South Africa (4).
 In 1980 Africa produced 300 tonnes/year of soybeans. 
The leading producers were: Zimbabwe (98), Egypt (92), 
Nigeria (75), and South Africa (40).

1106. Swaminathan, M.S. 1983. Relevance of protein 
improvement in plant breeding. In: W. Gottschalk and P. 
Hermann, eds. 1983. Seed Proteins: Biochemistry, Genetics, 
Nutritive Value. The Hague, Boston, and London: Martinus 
Nijhoff / Dr. W. Junk. viii + 531 p. See p. 1-23. [31 ref]
• Summary: Contents: Introduction. Factors limiting food 
output prospects. Nutrition study. Energy implications. 
Meeting the challenges. Emerging farming systems in the 
tropics and sub-tropics. Conclusion.
 The number of people going to bed hungry in 1981 is 
greater than in 1974 when the World Food Conference in 
Rome unanimously resolved that all governments should 
strive to ensure that by 1984 “no child, woman, or man goes 
to be hungry, and that no human being’s physical or mental 
potential is stunted by malnutrition.”
 Fig. 1 shows annual production of the world’s major 
food crops (1980, FAO Production Year Book). The soybean 
is 8th (83 million tonnes), after wheat (445 million tonnes), 
rice (400), maize (392), potato (226), barley (162), cassava 
(122), and sweet potato (107). Fig. 2 shows the world’s 
increasing dependence on grain exports from North America, 
Australia, and New Zealand; all other regions are net 
importers of grain.
 Table 2 shows world use of grains for human 
consumption and livestock feeding from 1966 to 1980. In 
1966 the ratio of the two was 1.32, whereas in 1980 it was 
1.17. Thus in 1980 some 642 million tonnes of grains were 
used for human food and 548 million tonnes were fed to 

livestock.
 Table 3 shows the percentage of available domestic 
grain used for livestock feeding in various types of countries 
from 1966 to 1980. In the developed countries it rose from 
67.2% in 1966 to a peak of 70.7% in 1972 and 1973, then 
fell to 67.1% in 1980. In Eastern Europe and the USSR it 
rose from 42.5% in 1966 to a peak of 59.7% in 1979. In all 
developing countries it rose from 15.5% in 1966 to a peak 
of 20.3% in 1980. In all low-income developing countries it 
rose from 3.2% in 1966 to a peak of 3.8% in 1980. Address: 
International Rice Research Inst., Los Baños, Laguna, The 
Philippines.

1107. Shurtleff, William; Aoyagi, Akiko. 1984. K.S. Lo and 
the history of Vitasoy in Hong Kong and North America. 
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 24 p. 
Feb. 10. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/ks_lo_and_
vitasoy.php
 A comprehensive history of the subject. Contents: 
Introduction. The early years (1910-1944): Birth and 
education (K.S. Lo was born on 2 Feb. 1910), Julian Arnold’s 
speech on soybeans in 1937, 1939 refugee camp in Kowloon, 
sets up soymilk shop, sees potential, sets up The Hong Kong 
Soya Bean Products Company (HKSBP) with 4 friends in 
1939, hard times, spoilage, work with Dr. Y.T. Chiu, schools 
accept soymilk, Howard Hoover, HKSBP goes broke 1941, 
refugee in Free China during Japanese occupation of Hong 
Kong. Starting over (1944-1959): Sold in milk bottles 
through soft drink outlets as a noncarbonated beverage, new 
market of common people, instant success, started adding 
vitamins 1948, franchise for Greenspot orangeade, new plant 
in Aberdeen, Hong Kong, fi rst sterilized soymilk allowing 
long shelf life 1953, breakthrough greatly increased demand, 
competitors forced change of name from Vitamilk to 
Vitasoy in 1953, other companies copy soft-drink marketing 
approach, UNICEF interest, train Indonesian technicians, 
granted Pepsi-Cola bottling franchise in 1957, sold Vitasoy 
heated during cold months. The 1960’s continuing growth: 
Five-fold growth from 1955-1960, start of mass promotion, 
slogan “Vitasoy makes you taller, stronger, and more 
attractive,” Hong Kong’s best selling soft drink in 1962, 
introduction of malt Vitasoy, new Kowloon plant built 1962-
1963, 1964 presentation of paper at UNICEF symposium in 
Tokyo, choice of Monsanto to market Vitasoy world-wide, 
their lack of food experience a problem, media coverage, 
multinationals follow Coca Cola’s lead and start producing 
soymilk. The 1970’s, diversifi cation and internationalization: 
Sons’ new products fail due to poor marketing, conversion to 
dry process for making Vitasoy, drop in sales due to infl ation 
and depression, four major decisions, new slogan “Vitasoy 
is more than just a simple soft drink,” introduction of Tetra 
Brik cartons, diversifi cation into fruit drinks and teas, ending 
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of Pepsi franchise 1977, strong sales rebound after 1975, 
new Aberdeen plant 1978, addition of carbonated soft drinks 
to product line summer of 1978, Lo’s retirement 1978, 
leadership of HKSBP to 2 sons, refugee feeding from 1975 
on, diversifi cation into dairying 1979, start of export to world 
market in 1979, overview of market position, competition, 
new slogan “Taste the feeling” in 1983, prices and 
ingredients, China’s big potential. Vitasoy in North America: 
First Asian soymilk imported to North America, The Soya 
Bean Products Co., N.A. Inc. (SBPC) incorporated in San 
Francisco, California, by Lo’s 2 daughters as marketing 
company, SBPC sold to HKSBP and renamed Vitasoy USA, 
Inc. in 1982, 60% sales increase, extensive market research 
on American attitudes and taste preferences, announcement 
of American products and soymilk plant in CA. The present 
and future: Same problems as Kikkoman in expanding into 
world market, changing future markets. Address: Lafayette, 
California. Phone: 415-283-2991.

1108. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 1984. 
International soybean variety experiment: Eighth report of 
results, 1980-1981. INTSOY Series No. 26. xi + 234 p. Feb. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries: (For the years 1980/1981): 
Algeria, Argentina, Azores, Bangladesh, Bhutan, Bolivia, 
Brazil, Brunei, Burundi, Cameroon, Chile, China [actually 
AVRDC, Shanhua, Taiwan], Colombia, Costa Rica, 
Czechoslovakia, Ecuador, Egypt, Ethiopia, Fiji Islands, 
French Guiana, Gabon, Ghana, Guatemala, Guinea-Bissau, 
India, Indonesia, Iraq, Korea, Lesotho, Liberia, Libya, 
Madagascar, Malaysia, Mali, Mauritius, Mexico, Morocco, 
Mozambique, Nepal, New Caledonia, Pakistan, Panama, 
Paraguay, Peru, Philippines, Portugal, Puerto Rico, Rwanda, 
Saudi Arabia, Somalia, Sri Lanka, Sudan, Surinam, Tanzania, 
Thailand, Turkey, United States, Upper Volta, Uruguay, 
Vietnam, Zaire, Zambia, Zimbabwe.
 (For the year 1979): Belize, Pakistan, Turkey, Vietnam.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Guinea-Bissau, or the cultivation of 
soybeans in Guinea-Bissau.
 This document contains the earliest date seen for 
soybeans in Guinea-Bissau, or the cultivation of soybeans in 
Guinea-Bissau (21 May 1981). Sixteen varieties were tested 
at Granja Prabis, Bissau. ICA Tunia gave the highest yield, 
1,225 kg/ha.
 Note 2. This document contains the 2nd earliest date 
seen (May 2010) for the cultivation of soybeans in Brunei 
(19 May 1981). Sixteen varieties were tested at Biray 
Research Station by cooperator W.T.H. Peregrine. UFV-1 
gave the highest yield, 2,577 kg/ha.
 Note 3. This is the earliest document seen (Feb. 2006) 
that describes soybean variety trials in Bhutan. On 30 April 
1980 sixteen varieties were planted under the supervision 

of Mr. Heinz Burgin at the Rural Development Project 
Demonstration Farm, Bumthang, Bhutan. DeSoto gave the 
highest yield, 729 kg/ha. The source of all these soybeans 
was INTSOY for ISVEX trials.

1109. Shurtleff, William; Aoyagi, Akiko. 1984. K.S. Lo and 
the history of Vitasoy in Hong Kong and North America. 
(Continued–Document part II). In: Shurtleff and Aoyagi. 
1984. Soymilk Industry and Market: Worldwide and Country 
by Country Analysis. Vol. 1. 177 p. See p. 130-153.
• Summary: (Continued): Starting Over (1944-1959). The 
British Navy returned to Hong Kong on 31 August 1944, 
after the Japanese surrender. Lo returned 2 weeks later and 
quickly got back his plant from the Custodian of Enemy 
Properties. He was glad to fi nd that the Japanese had left 
most of his equipment intact. He borrowed HK$50,000 
from a friend and by November 1945 Vitamilk was back 
on the market. At this time, everything was scarce in Hong 
Kong and only one company had resumed production of 
soft drinks. Lo seized the opportunity to sell his soymilk, 
still in milk-type bottles with paper cap and hood, through 
soft drink outlets instead of delivering it to households. 
Now he presented it to the typical man on the street as a 
noncarbonated beverage rather than as a morning milk 
substitute. In the “small people in the street,” Lo wrote in 
1964, “I found my best friends and customers, who have 
remained the backbone of my business even to this day. Our 
sales increased so rapidly thereafter that our only problems 
were how to step up production and enlarge the areas of 
distribution.”
 In about 1948 Lo fi rst started adding vitamins to his 
soymilk. He was probably the fi rst person in the world 
to do this. Although it was sold somewhat like a soft 
drink, Vitamilk aimed at replacing the empty calories of 
conventional soft drinks with protein and essential nutrients.
 In 1949, having paid off his loan in less than a year, Lo 
bought a piece of land in Aberdeen, Hong Kong, and started 
to build a new plant. However before it was fi nished Lo had 
been chosen to be the Hong Kong franchise for Greenspot, a 
large California-based manufacturer of orange concentrate. 
When the Aberdeen factory opened in 1950 it was Greenspot 
orangeade that was made there. Vitamilk stayed in the old 
factory at Causeway Bay, because Lo could not afford to 
move it.
 For years Lo had dreamed of being able to sell his 
soymilk in soft-drink type bottles, sterilized to give a shelf 
life of 6 months without refrigeration–just like the Greenspot 
they were now bottling. But there were extra problems 
involved in bottling soymilk this way. Experts with whom 
Lo consulted said that it probably could not be done without 
the use of a preservative, but that if anyone fi gured out how 
to do it without preservatives, they would become rich. Lo 
decided to accept the challenge. He hired a man with a US 
degree in dairy science and asked him to try to sterilize 
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soymilk in Greenspot capped glass bottles. After repeated 
failures, explosions, and injuries, the project was a success. 
The two men were overjoyed, for they realized that now, 
at last, soymilk could be marketed exactly like soft drinks 
without the handicaps of the milk bottle and short shelf life.
 In about 1953 Vitamilk fi rst came on the market in soft-
drink bottles, sealed with a metal crown cap and sterilized to 
allow it to keep for months. Now the soymilk operation was 
moved into the new plant at Aberdeen and the soymilk was 
distributed on the same truck as Greenspot. Retailers who 
previously could order only a dozen bottles at a time for lack 
of refrigeration space, could now take up to a dozen cases. A 
major marketing barrier had been broken. Vitasoy had been 
remade, and was the fi rst beverage of its kind in the world. 
With this new approach, Lo discovered a new market that 
has continued to remain the backbone of his business. The 
change of product concept and distribution channel brought 
immediate success, and sales began to increase dramatically. 
For many years thereafter Lo’s biggest problem was how 
to produce enough soymilk to keep up with the growing 
demand, as sales would sometimes double or triple in one 
year. By 1958 a million cases (24 million bottles) a year were 
being sold.
 This fast expansion attracted the attention of many, both 
in and outside of Hong Kong. In Hong Kong the success 
of Vitamilk aroused the envy and jealousy of companies 
making competing beverages. They formed a lobby to get 
the Urban Council to forbid Lo from using the word “milk” 
in his product name. In 1953, after some wrangling, a 
compromise was reached whereby Lo was allowed to retain 
the Chinese characters in his registered trademark if he 
changed the English name of his product from VITAMILK 
to VITASOY. The characters were Wai-ta Nai; Wai-ta means 
“vitality” in Chinese, and also forms a part of the Chinese 
word for “vitamin,” wai-ta ming. Nai means “milk,” such 
as cow’s milk. Lo was not the fi rst person in the world to 
use the term Vitasoy. It had been used as early as 1936 in 
the USA as the name for a “soybean milk powder” by Soya 
Health Products in New York, and as early as 1948 as the 
name for “vitamin and enriched infant and vegetarian food” 
made with soy fl our by Soya Foods Ltd. in England.
 Soon after Vitasoy caught on in Hong Kong, other 
companies began to jump on the bandwagon, following Lo’s 
basic marketing concepts. In about 1948 in Manila, Soya 
Lac, launched as a milk substitute in 1941, was reintroduced 
as a healthful soft drink. In 1954 Yeo Hiap Seng, a big 
Chinese food manufacturer in Singapore, launched its fi rst 
soymilk. Called BEANVIT (later renamed Yeo’s Soybean 
Drink) it was sold as a soft drink in sterilized bottles, the 
fi rst product of its type in Singapore and Malaysia. (In 1967 
Yeo Hiap Seng’s soymilk became the fi rst in the world 
to be sold in Tetra Pak, the new tetrahedronal aseptic and 
disposable cartons, requiring no refrigeration.) In 1958 
Green Spot in Thailand started making soymilk, followed in 

1959 by Saniku Foods in Tokyo. The pioneers of what would 
eventually become East Asia’s soymilk boom were starting 
to grow, drawing their inspiration from Vitasoy in Hong 
Kong.
 Outside of Hong Kong, Vitasoy had begun to catch the 
attention of people in the United Nations, especially those in 
UNICEF and FAO. Representatives of these organizations, 
when passing through Hong Kong, often wanted to visit 
Lo’s plant. Thus, in the late 1950s, when UNICEF decided 
to assist Indonesia in setting up a soymilk plant, four 
Indonesian technicians were sent for 3 months work and 
training at Lo’s factory.
 In 1957 HKSBP was granted the Pepsi-Cola bottling 
franchise for Hong Kong, which they kept until 1976. 
Although they did not make any profi t on the franchise 
during all those years, they did manage to learn from the 
Pepsi people a good deal about marketing, which they 
employed to advantage in marketing their own products.
 In about 1959 Lo set out to fi nd a way to make Vitasoy 
popular year-round. In Hong Kong 80% of all soft drinks 
were sold during the 6 warm months, and only 20% from 
November to April. That year Lo developed a heater that 
would heat up to four cases (96 bottles) of Vitasoy at a time, 
and keep them hot (145ºF) during the chilly weather. The 
idea caught on and retail store owners loved it, for it helped 
their beverage sales during the typically slack cold months. 
Customers loved it too, for Vitasoy was the only soft drink 
available that one could enjoy piping hot to take away the 
winter’s chill. With the help of the winter heaters and the 
introduction of chocolate-fl avored Vitasoy (also in 1959), 
sales again shot upwards. And throughout the 6 cold months 
they now stayed at 50% of peak summer sales. (Continued). 
Address: Soyfoods Center, P.O. Box 234, Lafayette, 
California 94549.

1110. Shurtleff, William; Aoyagi, Akiko. 1984. K.S. Lo and 
the history of Vitasoy in Hong Kong and North America. 
(Continued–Document part IV). In: Shurtleff and Aoyagi. 
1984. Soymilk Industry and Market: Worldwide and Country 
by Country Analysis. Vol. 1. 177 p. See p. 130-153.
• Summary: (Continued): The 1970s, Diversifi cation and 
Internationalization. The early 1970s were fi lled with 
problems for Hong Kong Soya Bean Products Co., Ltd. 
During the 1960s Lo had sent his three sons abroad for 
higher education in fi elds where the company business 
needed more professional expertise. Eugene got a degree 
in biochemistry, Frank in dairy science, and Winston in 
food technology. A number of patents were granted to the 
company during the 1970s (Lo 1971; Lundstedt and Lo 
1973). As each son returned, he was assigned a project to 
work on. Eugene developed a soy-based infant weaning 
food, Frank a soymilk-based blue cheese, and Winston a 
process for packaging precooked Chinese TV dinners. Each 
of the three sons was successful in developing his product 
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and the company launched them in the early 1970s, in what 
was thought would be a great leap forward in diversifi cation. 
Unfortunately, the marketing plans for each product failed 
and the entire venture ended up as a great fl op. Lo later 
wrote, “The expensive lesson learned is never to leap before 
you learn to run.” HKSBP returned to its specialty, beverages 
and Vitasoy.
 One positive outcome of research at this period was 
that in the early 1970s Vitasoy started to be made by the 
“dry process,” rather than the former “wet grind” process. 
Additional research found ways to recover in the milk 90% 
of the protein originally in the soybeans. The whole soybeans 
were subject to optimum conditions of dry heat and pressure, 
then dehulled and milled to a fl our. The fl our was soaked in 
hot water then boiled in a continuous cooker. The milk was 
extracted in a continuous centrifuge, then formulated, and 
bottled. The fi nal product contained 2% protein (Shurtleff 
and Aoyagi 1979).
 From 1973 on a series of crises struck. The combination 
of skyrocketing prices for energy (after the OPEC price 
hike), soybeans (after the US soybean embargo), and sugar 
essentially tripled Vitasoy production costs. The price of a 
bottle of Vitasoy, which had stayed at 20 cents (HK) during 
the 1950s and 1960s had to be increased sharply in 1974. A 
recession hit at the same time and sales plunged from 100.8 
million bottles in 1970 to a low of 80.4 million in 1975. 
Something had to be done. During 1975-77 Lo made four 
major decisions: to give Vitasoy a new image that would 
allow it to compete head to head with soft drinks, to package 
Vitasoy in Tetra Brik cartons, to introduce a new line of 
products based on fruit juices and Chinese teas in Tetra Brik 
cartons, and to drop the franchise agreement with Pepsi-
Cola.
 To revive slumping sales and refl ect the spirit of the 
mid-1970s, Vitasoy needed a new image, which would let 
it compete with soft drinks. The new slogan, replacing the 
long-popular nutritional one, proclaimed: “Vitasoy is more 
than just a simple soft drink.”
 Vitasoy’s fi rst UHT (ultra high temperature) Tetra Brik 
packaging line began operation in 1976 and the new concept 
proved to be a great success. Thereafter Vitasoy was sold 
in both Tetra Brik cartons and glass bottles in sweetened 
plain and malt fl avors. The advantages of the Tetra Brik 
containers were that they required no refrigeration, they 
were disposable (unlike bottles which had to be recycled and 
washed before use), they had a modern fashionable image, 
they allowed more colorful and vivid package design, they 
were lighter and more compact to ship, and they were safer, 
being unable to break or to harbor the potentially dangerous 
substances sometimes found in returned bottles. Their one 
big disadvantage was their high cost, which at one time was 
calculated to be 45% of total production costs of a unit of 
Vitasoy. Hence the company was forced to sell a package of 
Tetra Brik Vitasoy for 20-25% more than a bottle of the same 

volume. (Actually bottling would be more expensive if two 
new systems were compared.)
 Later in 1976, on seeing the popularity of the new Tetra 
Brik carton, the company decided to diversify by marketing 
a new line of juice drinks, containing at least 50% natural 
fruit juices plus water and fl avors. An initial line of four 
fl avors was selected: orange, mango, guava, and kalamansi. 
Sold in 250-ml Tetra Brik cartons and brand-named Vita, 
these captured 30% of the Hong Kong juice market within 
2 years. Then three more items were added to the line: 
Chrysanthemum Tea, Sugar Cane Juice, and Lemon Tea. A 
black currant juice and lemon and herbal teas were added 
later. All the new juice drinks and teas became extremely 
popular from the moment of introduction.
 The decision to terminate the Pepsi-Cola franchise in 
1977 marked the close of an era. HKSBP had made almost 
no money on the franchise, but had learned a great deal about 
marketing beverages. They were now in a position to take 
full advantage of this valuable knowledge.
 The result of these four bold decisions (combined with 
some larger market factors) was dramatic. Sales of Vitasoy 
rebounded sharply after 1975, reaching 129.6 million bottles 
and packs in 1980, for a respectable compound annual 
growth rate of 10% during those last 5 years. Despite the 
discontinuance of the Pepsi franchise, sales of the juices and 
teas added further to the rapid increase in the company’s total 
sales.
 In 1978 a new plant in Aberdeen (41 Heung Yip Rd.) 
was completed and equipped with the most modern soft 
drink equipment. The company’s head offi ces were also 
located there. In the summer of 1978 Vita carbonated soft 
drinks were added to HKSBP’s product line. The four 
fl avors were Cola, Orange, Cream Soda, and Root Beer. The 
company that had started out to provide an alternative to the 
empty calories of soft drinks was now selling them under 
the new philosophy that customers should be given what 
they wanted, even if these beverages were (as the company 
acknowledged) “harmful to health.”
 Also in 1978 the company’s founder, K.S. Lo, retired 
from the post of Managing Director, while retaining the 
position of Chairman of the Board of Directors. In addition 
to his pioneering business work, he also had a long and 
distinguished career of public service in Hong Kong and 
was a respected collector and student of Chinese ceramics. 
He handed the leadership of HKSBP over to his two sons, 
Winston and Frank. Winston soon became Executive 
Chairman and Managing Director. K.S. Lo had founded his 
business on a basic faith in the soybean and confi dence in 
his efforts to make it a success. For 38 years he had been 
the leading pioneer of soymilk in East Asia, and had played 
a key role in giving the soybean and soymilk a new, very 
positive, and modern image in the land of their birth.
 Following the end of the Vietnam war in 1975 and the 
subsequent confl icts and famines in Cambodia and other 
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nearby countries, refugees streamed into Hong Kong. Once 
again Vitasoy returned to play its original role. Working with 
the Red Cross, the United Nations, and Church groups, the 
company provided multi-vitamin fortifi ed Vitasoy at half 
the regular price to refugees in Hong Kong and Cambodia. 
Letters from refugee workers testifi ed that Vitasoy helped 
cure nutritional defi ciency diseases and was especially 
important in improving the health of children under the age 
of 5, old people over 65, and pregnant women.
 In 1979 the company decided to diversify again, this 
time into dairy farming. They entered into a joint venture 
with the People’s Republic of China via the provincial 
government of Guangdong (Kwantung) to expand and 
modernize the Kwong Ming Dairy Farm in Shum Chun, 
60 km across the border from Hong Kong. They helped to 
enlarge the herd of dairy cows and took full responsibility 
for marketing all of the dairy’s products, initially in Hong 
Kong. By 1981 they were selling 15 tons of fresh cow’s milk 
daily in Hong Kong under the Vita brand, using Vitasoy 
distribution channels. Higher living standards in Hong Kong 
had stimulated demand for cow’s milk. The company saw 
Vitasoy and cow’s milk as complementing one another 
rather than competing, allowing the business to cater to all 
economic sectors of the population. Yet the venture had 
signifi cance far beyond the area of marketing milk. It was a 
fi rst step into a potentially huge new market, China, where 
Vitasoy might once again be called on to play its original 
role as a stylish source of high-quality, low-cost protein for 
the masses–1,000 million strong!
 In 1979 a major new phase in the history of HKSBP 
began, as it started to export products, packed in Tetra Brik, 
to countries throughout the world. The ambition of making 
Vitasoy an international drink was being rekindled almost 
15 years after the joint venture with Monsanto had fi zzled. 
This time HKSBP, much larger and wiser than before, would 
take on the task itself. The key factor that now made exports 
viable was the use of Tetra Brik packaging. Exporting a 
bottled soymilk, then having to either recycle the bottles 
back to Hong Kong or discard them overseas, was simply 
too costly. Moreover there was a rapid rise of interest 
in soymilk in Western countries, primarily from Asian 
immigrants, but increasingly from those interested in natural 
foods or alternatives to dairy products. By the early 1980s 
exports were going to over 20 countries, both developed 
and developing. By 1983 exports of all HKSBP products 
(including Vitasoy) were growing at 35-40% a year, with 
a large portion going to the newly opened Singapore and 
Malaysia markets, and to North America, as described below.
 HKSBP continued to explore the possibilities of making 
and/or marketing soymilk overseas with multinational 
corporations. For example, it had lengthy negotiations in 
1980 with the Coca-Cola Co. concerning a joint venture 
for test marketing various fl avors of soymilk in Thailand. 
Interestingly, the deal fell through over failure to reach an 

agreement regarding nondisclosure of HKSBP’s technical 
know-how. (Continued). Address: Soyfoods Center, P.O. Box 
234, Lafayette, California 94549.

1111. Howell, R.W. 1984. Contribution of soybeans to the 
agriculture of the USA. Tropical Agriculture Research Series 
No. 17. p. 127-32. March. International Symposium on 
Soybean in the Tropics and Subtropics.
• Summary: An excellent historical overview. “Perhaps 
the most important person in soybean history in the United 
States was William J. Morse, who was appointed in 1907 to 
be in charge of soybean research in the US Department of 
Agriculture.” Morse “led the development of the cooperative 
research program of the USDA and the State Agricultural 
Experiment Stations until 1949. This cooperation, which Mr. 
Morse had encouraged for many years, was formalized by an 
agreement between USDA and several stations in 1936. The 
cooperative program continues in its essentials, but is vastly 
expanded at the present time. Mr. Morse died in 1959.”
 1920–Dr. Clyde Melvin Woodworth, a geneticist, joined 
the faculty of the University of Illinois at Urbana. He was 
the fi rst breeder / geneticist with primary responsibility 
for soybeans at this university. He constructed the fi rst 
chromosome map for soybeans [1933]. He developed the 
varieties Illini and Chief, and made the cross which led to the 
variety Lincoln. In 1943 Lincoln was released jointly by the 
University of Illinois, USDA, and several other universities. 
It “was the fi rst variety to be developed from a purposeful 
hybridization and was the fi rst to be cooperatively released 
under the agreement of 1936.
 “A contemporary and colleague of Dr. Woodworth 
was Professor Jay Courtland Hackleman, a crops extension 
specialist at the University of Illinois. Professor Hackleman 
was an ardent promoter of soybeans. He and his extension 
colleagues in other states appreciated the potential of 
soybeans and strongly encouraged farmers to try them on 
their farms.”
 1921-1951–Professor William Leonidas Burlison was 
head of the department of Agronomy at the University of 
Illinois. Along with Woodworth and Hackleman, he was 
instrumental in the establishment of soybeans in Illinois 
agriculture.
 “These people had counterparts in many states who were 
equally enthusiastic and effective in encouraging farmers to 
grow soybeans.”
 1928–J.L. Cartter, a graduate student at the University of 
Wisconsin, was hired by the USDA as a soybean agronomist, 
stationed at Holgate, Ohio. In 1936, when the US Regional 
Soybean Industrial Products Laboratory was established, 
Mr. Cartter moved to Urbana, Illinois, to lead the production 
research at the Laboratory. He continued at that position until 
his retirement in 1965.
 “Plant breeders were employed by USDA and 
stationed at Iowa State and Purdue [West Lafayette, 
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Indiana] Universities, at later at Stoneville, Mississippi, 
North Carolina State Univ., and the Universities of Florida, 
Missouri, and Minnesota, in addition to Illinois.”
 1949–After the retirement of W.J. Morse, Dr. Weiss 
took over his position as leader of Soybean Investigations at 
USDA; he served in that position from 1949 to 1953. “Under 
Weiss’ leadership the soybean germplasm collection was 
formalized and facilities established at Urbana, Illinois, and 
Stoneville, Mississippi, for preservation and management 
of the collection.” Weiss was followed by Dr. Herbert W. 
Johnson (1954-1964), “who next to Morse probably had the 
greatest infl uence on the development of soybean research.” 
During this period “the soybean cyst nematode was found for 
the fi rst time in the United States, the fi rst disease-resistant 
soybean varieties were developed, and a signifi cant increase 
in the size and scope of soybean research staffs occurred, 
including the beginnings of the major increase in research on 
soybean physiology.”
 Before 1965, the only U.S. company “with a soybean 
development program was the Coker’s Pedigreed Seed Co. 
of South Carolina, where Henry Webb was the soybean 
breeder. In 1965 a group of midwestern seed companies 
joined to form the Soybean Research Foundation, Inc. 
(S.R.F.), and employed A.L. Matson of Missouri as a 
soybean breeder. During the 1970s many companies 
established soybean variety development groups following 
enactment by Congress of the Plant Variety Protection Act 
of 1970. Consequently the number of varieties available to 
farmers has increased manyfold. In 1983 it is estimated that 
at least 300 different varieties were offered for sale in Illinois 
alone.”
 Also discusses protecting soybeans from diseases, 
insects, nematodes and weeds, as well as plant physiologists 
who worked on soybeans (he pioneering work being done 
by Garner and Allard on photoperiodism). The Northern 
Regional Research Center at Peoria, Illinois; since 1942 
soybean utilization research as been based here. International 
programs including INTSOY. Growing interest in food 
uses of soybeans (tofu, soymilk) including the Soycrafters 
Association. Rise of the soybean processing industry. The 
American Soybean Association. Address: Emeritus Prof., 
Former Head, Dep. of Agronomy, Univ. of Illinois, Urbana, 
IL.

1112. Jian, Yu-Yu. 1984. Isolation, culture and callus 
formation of soybean protoplast. Tropical Agriculture 
Research Series No. 17. p. 111-13. March. International 
Symposium on Soybean in the Tropics and Subtropics. [10 
ref]
• Summary: Abstract. Isolation. Materials and methods. 
Results. Discussion. Figures: (1) Area planted to soybean, 
adzuki bean and vegetable soybean in Taiwan (Kaohsiung 
district only). (2) AVRDC selections with high yield potential 
that are adapted to different seasons. Address: Soybean Inst., 

Jilin Academy of Agricultural Science, Gongzhulinh, Jilin 
province, China; 3. Graduate student, Dep. of Agricultural 
Economics, Univ. of Illinois.

1113. Kauffman, H.E.; Jackobs, J.A.; Kolivalli, S. 1984. 
The challenges of strengthening soybean research and 
development activities in the tropics and subtropics. Tropical 
Agriculture Research Series No. 17. p. 103-10. International 
Symposium on Soybean in the Tropics and Subtropics.
• Summary: Abstract. Introduction. History of INTSOY. 
INTSOY activities contributing to cropping system research. 
Soybean research and development activities in cooperating 
counties. Global soybean research and development needs. 
Global cooperation. Discussion. tables: (1) Number of 
countries conduction ISVEX trials. (2) Comparisons between 
tropical/subtropical and temperate areas. (3) Staffi ng, 
soybean programs, ISVEX trials: comparisons between 
Africa, Asia, and the Americas from survey respondents. 
(4) Respondents comments on current and future uses of 
soybeans in Africa, Asia, and the Americas. (5) Perception 
of future need of respondents (%). Address: 1. Director, 
INTSOY, 113 Mumford Hall, Univ. of Illinois, Urbana, 
IL; 2. Agronomist, INTSOY; 3. Graduate student, Dep. of 
Agricultural Economics, Univ. of Illinois.

1114. Ojima, M. 1984. Closing remarks. List of Participants. 
Tropical Agriculture Research Series No. 17. p. 167-79. 
March. International Symposium on Soybean in the Tropics 
and Subtropics.
• Summary: This symposium was made possible by the 
close cooperation of AVRDC [Taiwan] and TARC (Tropical 
Agriculture Research Center) along with assistance from 
the Agriculture, Forestry and Fisheries Research Council. 
Address: Chief of the First Crop Div., National Agriculture 
Research Center, Japan.

1115. Oyekan, P.O. 1984. Nationally coordinated research 
project on soybeans in Nigeria. Paper presented at the Joint 
Planning and Evaluation Meeting of the EEC/SAFGRAD 
Project. Held March 5-9 at IITA, Ibadan, Nigeria. *

1116. Selleck, G.W. 1984. Keynote address [at International 
Soybean Symposium]. Tropical Agriculture Research 
Series No. 17. p. iii-vi. March. International Symposium on 
Soybean in the Tropics and Subtropics. [11 ref]
• Summary: Tables: (1) Biological value of protein 
form selected commodities. (2) Energy input and output 
relationship for selected crops per hectare in the USA. (3) 
Protein productivity of major cereals and grain legumes. 
Address: Director General, AVRDC, Shanhua, Taiwan.

1117. Shanmugasundaram, S. 1984. Limited popularity of 
soybean cultivation in South and Southeast Asia. Tropical 
Agriculture Research Series No. 17. p. 115-25. March. 
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International Symposium on Soybean in the Tropics and 
Subtropics. [19 ref]
• Summary: Contents: Abstract. Research emphasis. 
Socio-economic aspects. Major causes for low yield and 
future prospects: varietal development, agronomic aspects, 
disease and insect problems, adaptability to unfavorable 
environments. Conclusion. References.
 Tables: (1) Soybean area, production and yield in 
South and Southeast Asia. (2) Soybean exports. (3) Asian 
soybean imports. (4) Soybean production costs and returns 
in Thailand, Philippines, and Taiwan. (5) Comparison of 
production factors between grain soybean and its competing 
crops–vegetable soybeans, pods, seeds, and adzuki bean 
in Taiwan, 1979-80 (in US$/ha). (6) Production costs and 
returns for soybeans in selected South and Southeast Asian 
countries and the USA. (7) Major soybean cultivars grown 
by farmers in different countries until 1972. (8) Major 
soybean cultivars developed after 1972 and grown by 
farmers until 1982. (9) AVRDC soybean cultivars released 
by national programs. (10) Yield of G 2261 in three different 
densities at IRRI in the dry season. (11) Yield of selected 
AVRDC genotypes at Sukamandi in West Java, Indonesia. 
(12) Cultivars with high yield potential in the tropics.
 Figures: (1) Graph of area planted to soybean, adzuki 
beans and vegetable soybean in Taiwan (* Kaohsiung district 
only), 1971-1982. (2) AVRDC selections with high yield 
potential that are adapted to different seasons. Address: 
AVRDC, Shanhua, Taiwan.

1118. Tropical Agriculture Research Series. 1984. 
International symposium on soybean in the tropics and 
subtropics. No. 17. xi + 179 p. March. Held Sept. 26 to Oct. 
1, 1983 at Tsukuba, Japan. [227 ref. Eng]
• Summary: This symposium was jointly sponsored by the 
Tropical Agriculture Research Center (TARC) in Tsukuba, 
Ibaraki, Japan, and the Asian Vegetable Research and 
Development Center (AVRDC) in Taiwan. The inaugural 
address is by S. Nakagawa, director of TARC. The keynote 
address is by G.W. Selleck, Director General of AVRDC. The 
welcome address is by H.E. Kauffman, director of INTSOY. 
The welcome address is by K. Yanagi, Director-General, 
Economic Cooperation Bureau, Ministry of Foreign Affairs, 
Japan. List of participants (directory of 223 people from 
26 countries). Organizing committee (directory). A photo 
taken in Tsukuba shows the participants. Address: Tropical 
Agriculture Research Center, Ministry of Agriculture, 
Forestry and Fisheries, Yatabe, Tsukuba, Ibaraki, 305 Japan.

1119. Tropical Agriculture Research Series. 1984. General 
discussion: H.E. Kauffman, chair. No. 17. p. 162-66. 
International Symposium on Soybean in the Tropics and 
Subtropics.
• Summary: Participants in this discussion include: 
Bhatnagar, Sumarno, Trikha, Sadikin, Rahman, Galal, Al 

Jibouri, Lampang, Shanmugasundaram. Gotoh. Address: 
INTSOY.

1120. Lo, K.S. 1984. History of Vitasoy (Interview). 
Conducted by William Shurtleff of Soyfoods Center, April 
23. 1 p. transcript. In Lafayette, California.
• Summary: Discusses: UNICEF interest in Vitasoy (they 
saw the plant many times), package sizes, Greenspot, current 
negotiations with China, the dry process for making soymilk 
using a Wenger extruder (the company started using it right 
after the joint venture with Monsanto. It is easier to control, 
gives less off fl avors, gives higher protein recovery without 
the use of enzymes, and is less expensive), early advertising 
campaign slogans, the trademark Vita (registered by a now 
defunct noodle company in Hong Kong). Address: 41, Heung 
Yip Rd., Aberdeen, Hong Kong. Phone: 5-528211.

1121. Steinkraus, Keith H. 1984. History of his work with 
tempeh (Interview). Conducted by William Shurtleff of 
Soyfoods Center, April 27. 2 p. transcript.
• Summary: First Flora Yap came to do tempeh research at 
his lab. Then he began working on tempeh with Dr. György 
in Philadelphia, Pennsylvania. Dr. György had traveled to 
Indonesia many times and knew tempeh well; he was well 
aware of the severe malnutrition among Indonesian children, 
and he felt that tempeh offered a way of improving their diet. 
But he didn’t have the facilities to make tempeh in larger 
quantities, so Dr. Steinkraus made the tempeh and sent it to 
Dr. György, who used it in his nutritional studies.
 György found that tempeh was much more resistant to 
the development of rancidity than soybeans. That led to the 
work with Murata on antioxidants. Many nutritionists believe 
that rancid food, which contains high levels of peroxides, is 
quite harmful to consumers.
 Then in 1959 Dr. Steinkraus went to Indonesia, mainly 
to visit the Saridele soymilk plant there which was supported 
by UNICEF. They were having trouble with the nutritional 
value of their soymilk. While in Indonesia, Dr. Steinkraus 
visited some tempeh plants for the fi rst time. Address: New 
York State Agric. Exp. Station, Geneva, NY 14456.

1122. Steinkraus, Keith H. 1984. Re: Early work with Flora 
Yap and Tempeh at Geneva, New York. Letters to William 
Shurtleff at Soyfoods Center, April 30 and May 14. 1 p. each. 
Typed, with signature on letterhead.
• Summary: Yap Bwee Hwa of Indonesia obtained her 
degree in nutrition. At that time Dr. Steinkraus was also a 
faculty member in the Graduate Field of Nutrition. She did 
her course work under the direction of Prof. Louise Daniel. 
She did her research in Dr. Steinkraus’ laboratory but the rat 
feeding experiments were done under the direction of Louise 
Daniel and Dr. Richard Barnes, formerly Director of the 
Graduate School of Nutrition.
 “Dr. van Veen and I were in contact for a number 
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of years before he left FAO in Rome to come to Cornell 
University. It is obvious that Flora Yap also had been in 
contact with Dr. van Veen, perhaps during his trips to 
Indonesia...
 “Perhaps a letter to Ms. Yap at Am Muehlenwaldchen 
1A, D-6670 St. Ingbert, West Germany, will give you further 
information on why Flora came to my laboratory clutching 
her small bottle of sun-dried tempeh which she used for 
inoculum. I still have that original bottle of dried ground 
tempeh... On it was written ‘Enzyme Preparation Obtained 
in Indonesia by Miss Yap.’” Address: Prof. of Microbiology, 
Dep. of Food Science & Technology, New York State Agric. 
Exp. Station, P.O. Box 462, Geneva, NY 14456-0462. Phone: 
315-787-2276.

1123. Amaducci, M.T.; Venturi, G. 1984. Recherches en 
cours et premiers résultats du sous-projet Soja du Ministère 
de l’Agriculture d’Italie [Current research and fi rst results 
of the Soja sub-project of the Ministry of Agriculture, Italy]. 
Eurosoya No. 2. p. 63-67. April. [Fre]
• Summary: Written in French. Address: 1. Coordinatrice 
du Sous-projet Soja; 2. Coordinateur général du Projet 
Oléagineux.

1124. Belic, B.; Jockovic, Dj. 1984. Inheritance of the 
number of nodes on the main stem of dialell crosses of 
soybean (Glycine max, L. Merrill). Eurosoya No. 2. p. 47-52. 
April. [11 ref. Eng; eng; spa; fre]
• Summary: “Soybean mildew, caused by the fungus 
Peronospora manshurica Naoum Syd. ex Gaum., is the major 
soybean disease in Vojvodina Province. The other important 
diseases are brown spot, Septoria glycines Hemmi., white 
rot, Sclerozinia sclerotiorum Lib. Bary, and anthracnose 
Colletotrichum dematium Pers. ex Fr., Grove var. truncata 
Schw. Arx., Ascochyta sojae Miura. The following parasitic 
fungi cause minor diseases: leaf spot Phyllosticta sojaecola 
Massal, black stem spot Diaporthe phaseolorum Cke. and 
Ell. Sacc. var. caulivora Athow and Caldwell, and Phomopsis 
sojae Leh.
 “In recent years, intensive studies have been undertaken 
to check the possibilities of soybean seed treatment in order 
to control seed-borne soybean parasites.” Address: I.N.R.A., 
Station d’Amélioration des Plantes, Domaine de Melgueil, 
Chemin de Mezouls, 34130 Maugio, France.

1125. Brenner, H.; Keller, E.R.; Soldati, A. 1984. Effects of 
cool temperatures on the development of shoots, roots and 
reproductive organs of soybean plants. Eurosoya No. 2. p. 
24-28. April. [7 ref. Eng; eng; fre; spa]
• Summary: “The cold tolerance of soybean cultivars was 
evaluated in growth chamber experiments. Treatments were 
25/21ºC (day/night air temperature), 12/8ºC and a special 
cold stress temperature of 10ºC. In the search for indicators 
of cold tolerance in the youth stage we measured the shoot-

root dry weight ratio and the starch content of the leaves. 
The total dry matter accumulation and the shoot-root dry 
weight ratio proved to allow for the best quantifi cation of 
the response of the cultivars to the application of the cold 
treatments during the youth stage. The starch content of 
the leaves varied with cultivar but was of little use as an 
indicator of cold tolerance.
 “The importance of the root system for cold tolerance 
during fl owering was evaluated by using grafting techniques. 
When fl owering plants were exposed to a 14-day cold 
stress at 12/8ºC the growth of the leaves and stems was 
more impaired than that of the roots. The shoot dry matter 
was always reduced by the cold stress irrespective of 
the underlying root-stock. In the aftermath of the cold 
stress however, we noticed a compensatory growth of the 
vegetative plant parts. The magnitude of this compensatory 
growth was distinctly affected by the genotype of the 
underlying root-stock. No direct relation was found between 
the root system and the grain yield of individual plants.” 
Address: Swiss Federal Inst. of Technology, Crop Science 
Dep., CH 8092, Zurich, Switzerland.

1126. Chamber, Manuel A. 1984. Report on the activities of 
the member institutes of the sub-network on inoculation with 
Rhizobium japonicum in the period 1980-82. Eurosoya No. 
2. p. 60-62. April. [Eng; Fre]
• Summary: Summarizes the research conducted at each 
of various institutes throughout Europe–in Italy, Hungary, 
France, and Spain. Address: Liaison Offi cer, INIA, Seville, 
Spain.

1127. Chamber, Manuel A. 1984. Efectos de la fertilizatión 
foliar sobre la nodulación y los rendimientos en soja [Effects 
of foliar fertilizer on the nodulation and the yields of 
soybean]. Eurosoya No. 2. p. 33-38. April. [19 ref. Spa; spa; 
eng; fre]
• Summary: “Two [soybean] varieties (Amsoy 71 and 
Williams), were fertilized via foliar at two different periods 
of growth:
 “(a) Before blooming, by means of an iron chelate at 3 
rates (0, 0.15 and 0.3 Kg/Ha);
 “and (b) during pod formation, when 6 treatments were 
applied (N, N + P, N + K, N + P + K, N + P + K + S and 
Control), dividing the amounts (N = 80. P = 8, K = 24, S = 4 
Kg/Ha) between 4 dates, one week apart.
 “The leaf area was partially burned by the nitrogen 
sprayings, mainly on Amsoy 71; however, chlorosis 
decreased signifi cantly on the susceptible variety (Williams). 
Nodulation was improved by iron in Amsoy 71; on the 
contrary, N and its combinations produced smaller size 
and weight of nodules per plant, perhaps, because of leaf 
burning. Grain yields increased on Williams with the iron 
application, and they were generally smaller for N and 
the other macronutrients, especially under K treatment.” 
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Address: I.N.I.A., Apdo. 13, San Jose de la Rinconada, 
Seville, Spain.

1128. Futterman, Susan. 1984. INTSOY opens foreign bean 
markets. Soybean Digest. April. p. 60N.
• Summary: Shows how INTSOY’s work with soyfoods 
in Sri Lanka has benefi ted both U.S. soybean farmers and 
people in the Third World. “The international community 
needs, but does not have, an international soybean center. 
That’s one of our goals,” says Harold E. Kauffman, 
INTSOY’s director.

1129. Madar, S.; Vrataric, M. 1984. Soybean cultivation with 
supplementary irrigation. Eurosoya No. 2. p. 29-32. April. 
[Eng; eng; fre]
• Summary: “On the basis of three-year trials (1977-79) 
with ‘supplementary’ irrigation of the soyabean plant, the 
following can be concluded:
 “1. All soyabean varieties included in the trials 
responded positively to supplementary irrigation provided 
by sprinklers, with a considerable increase of soyabean 
kernel yields, in relation to those control plots which were 
not irrigated. The increase went from 300 kg/ha (or 10%) to 
1,100 kg/ha (or 49%).
 “2. ‘Supplementary’ irrigation was undertaken in the 
‘critical’ stages of soyabean growth, i.e. in the fl owering 
and pod-fi lling stage between 15 June and 25 July. The 
total amount of water added during the growing cycle, or 
irrigation quantity (mm net water) ranged from 80 mm in 
1977 to 120 mm in 1979. Irrigation was provided two or 
three times during the growth period.
 “3. The increase in yields varied with the variety 
and crop density. Differences among varieties were not 
signifi cant, indicating that they possess equal genetic 
potential. Thicker density of all varieties gave greater yields. 
The best response was given by the early maturing domestic 
cultivar OS-289 (1,100 kg/ha or 49% in greater density and 
500 kg/ha or 23% in a lower crop density), but this greater 
yield was also statistically insignifi cant. It was noted that 
early maturing varieties responded better than later ones.
 “4. Considering the interaction effects (plant density, 
varieties, irrigation), it can be seen that irrigation always 
infl uenced yields and that this was statistically signifi cant 
(at 0.05 level) for plant density of 70 cm and 45 cm (at 0.01 
level). This indicates that thicker densities responded better 
to irrigation and produced better yields.
 “5. On the basis of the three-year results obtained, 
‘supplementary’ irrigation of the soyabean plant with 
small quantities of water in its critical growth stage can be 
recommended for agricultural practice in the eastern part of 
Slovenia in Yugoslavia.”
 Note: As of Sept. 2015, Osijek is the 4th largest city 
in Croatia. Address: Agricultural Institute (Poljoprivredni 
Istitut), Tenjska cesta b.b., 54000 Osijek, Yugoslavia.

1130. Nikolic, V.; Jasnic, S.; Vidic, M. 1984. Problems of 
parasitic fungi on soybean and their control. Eurosoya No. 2. 
p. 59. April. [Eng]
• Summary: Soybean mildew, caused by the fungus 
Peronospora manshurica Naoum Syd. ex Gaum., is the major 
soybean disease in Vojvodina Province. The other important 
diseases are brown spot, Septoria glycines Hemmi., white 
rot, Sclerozinia sclerotiorum Lib. Bary, and anthracnose 
Colletotrichum dematium Pers. ex Fr., Grove var. truncata 
Schw. Arx., Ascochyta sojae Miura. The following parasitic 
fungi cause minor diseases: leaf spot Phyllosticta. Address: 
Faculty of Agriculture, Novi Sad, Yugoslavia [in today’s 
Serbia].

1131. Obaton, M. 1984. Activités su Laboratoire de 
Recherches sur les Symbiotes des Racines [Activities of the 
Research Laboratory of Root Symbionts]. Eurosoya No. 2. p. 
56-57. April. [Fre; fre; eng]
• Summary: A symbiont or symbiote is an organism living in 
a state of symbiosis, i.e., living is a partnership with another 
organism such that each profi ts from their being together. 
Address: I.N.R.A., 9 place Viala, 34060 Montpellier Cedex, 
France.

1132. Olivieri, A.M.; Parrini, P.; Zallot, E. 1984. Effects of 
selection for grain yield and yield components in segregants 
of soybean. Eurosoya No. 2. p. 12-17. April. [13 ref. Eng; 
eng; fre; spa]
• Summary: “F2 and F4 progenies were studied with their 
parents in order to ascertain the possibility to recombine a 
high number of pods per plant and seeds per pod of Euro-
American varieties with a high unitary seed weight of 
Japanese ones.
 “In respect to their parents F2 and F4 were intermediate 
or superior for yield per plant and pods per plant and 
intermediate or inferior for seeds per pod and 100 seed 
weight.
 “In all the crosses some progenies were better for yield 
per plant than their parents because of a right combination of 
their yield components.” Address: Univ. of Padova, Istituto 
di Agronomia, Via Gradenigo 6, 35100 Padova, Italy.

1133. Saric, Z.; Milic, V. 1984. Studies of nodular bacteria of 
soybean. Eurosoya No. 2. p. 58. April. [Eng]
• Summary: “Problems studied: (1) Collection of bacterial 
strains on soybean. (2) Selection of Rhizopus japonicum 
strains for increased effi ciency. (3) Production of Rh. 
japonicum for soybean.
 “So far a large number of strains have been isolated. 
Attention is focused on the problem of effi ciency of Rh. 
japonicum strains. A method of selection of active strains 
by growth regulators has been devised. Changes of Rh. 
japonicum strains in chernozem soil under the effect of crop 
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rotation are also studied.
 “The collection of Rh. japonicum strains will be 
enlarged by new strains from those parts of Yugoslavia 
where these nodular bacteria occur as the native microfl ora 
of the soil.
 “The Department of Microbiology made preparations 
for soybean planting in 1982 by producing Rh. japonicum for 
soybean for 72,000 a. Four highly effi cient Rh. japonicum 
strains isolated in the previous period were used in the 
production of Rh. japonicum.
 “Another important target in the selection of Rh. 
japonicum is the problem of compatibility between Rh. 
japonicum strains and the soybean varieties grown, i.e., 
which partners will readily enter the symbiotic relationship 
during the growth period of soybean. The results obtained 
show that bacterial effi ciency may the increased by carefully 
selecting the partners.
 In January 1942, as part of the Holocaust, there was a 
massacre of Jews at Novi Sad, a city on the Danube. Note: In 
1945 Novi Sad became part of Yugoslavia. Since 2006 Novi 
Sad has been part of independent Serbia. Address: Faculty of 
Agriculture, Novi Sad, Yugoslavia [in today’s Serbia].

1134. Signoret, P.A. 1984. Les maladies du soja en Europe: 
Situation, recherches effectuées [Diseases of the soybean in 
Europe: Situation, research conducted]. Eurosoya No. 2. p. 
18-23. April. [Fre; fre; eng; spa]
Address: Univ. of Padova, Istituto di Agronomia, Via 
Gradenigo 6, 35100 Padova, Italy.

1135. Soldati, A. 1984. Report 1982-83 of the “Working 
Group for the Promotion of Soybeans in Northern Europe 
and Canada.” Eurosoya No. 2. p. 55. April. [Eng]
• Summary: “According to the suggestion of the EUCARPIA 
Section Oil and Protein Crops and the FAO–Network 
on Soyabean the ‘Working Group for the Promotion of 
Soybeans in Northern Europe and Canada’ began its work in 
1981. During the fi rst meeting which was held at Eschikon 
near Zurich (Switzerland) the group discussed the general 
topic of cold tolerance and determined a defi nite program for 
future joint fi eld work. A report of the meeting was published 
in the Soybean Genetics Newsletter No 9 (1982), and in the 
Report on the Consultation of the European Cooperative 
Network on Soybean held in Seville, Spain, October 5-8, 
1982.
 “The Joint Field Trial: General agreement on the need 
to evaluate the photoperiodic and temperature responses of 
current varieties, lead to the design of a cooperative trial 
across much of the cooler regions of Europe and Canada, 
with a standard set of early cultivars, representative of the 
cooler regions.
 “The main objective of the Joint Field Trial is the 
evaluation of growth and development of soybean plants 
under different climatic conditions. For this reason, we have 

also selected locations with good climatic conditions, which 
are not in the northern part of Europe and Canada (Fig. 1).
 “The group decided to work with 8 varieties and 
chose both the early varieties Fiskeby V and Progres; the 
well know early varieties Maple Presto, Maple Arrow 
and McCall; the variety Gieso, known to show a different 
reaction at the beginning of fl owering; and the later ripening 
varieties Argo and Evans.
 “We were aware that the later ripening varieties do not 
reach maturity in the cooler conditions, but for the evaluation 
of adaptation, it is also important to know the limits for 
growth and development.
 “In 1982, 24 fi eld trials were performed. With 
collaboration of the breeders, it was possible to send seeds 
to all participants during the month of March, 1982. All 24 
trials were planted under normal conditions. Two trials could 
not be harvested because of poor emergence and severe 
hail damage. With two other trials, early fall frost killed the 
plants before maturity. Therefore data is available from 20 
trials.
 “In 1983, 25 fi eld trials were registered.
 “Conclusions: The purpose of these joint fi eld trials, is 
to determine which climatic factors have the greatest impact 
on the growth and development of soybeans in the northern 
latitudes. This aim will be attained with the use of multiple 
regression analysis. The results of these experiments will be 
useful to the plant breeder when seeking a growth type best 
fi t to the climatic conditions.
 “I would like to take this opportunity to thank the 
participants of the Joint Field Trial for their efforts. Already 
after one year, we have many results, and we are looking 
ahead with optimism.” Address: Swiss Federal Inst. of 
Technology (ETH), Crop Science Dep., CH-8307 Eschikon-
Lindau, Switzerland.

1136. Soyabean Newsletter (Zambia). 1984--. Serial/
periodical. Dep. of Agriculture, Zambia. Vol. 1, No. 1. April 
1984. Monthly. *
• Summary: “The Zambian [soyabean] program is being 
assisted by the Food and Agricultural Program of the United 
Nations [FAO] and the US government. Private organisations 
from both the USA and West Germany are also lending a 
helping hand.”

1137. Soyanews (Sri Lanka). 1984. Thriposha–First 
introduction to soya. 6(8):4-5. April.
• Summary: Thriposha was fi rst introduced in 1973, 
following an agreement in 1972 between the Ministry 
of Health and CARE. Initially, “CARE contributed the 
ingredients needed to make Thriposha. The sponsors of the 
Thriposha program, however, set 1990 as a deadline for the 
total phase-out of the foreign contribution of Thriposha.
 “These decisions have been very encouraging to 
soya farmers in particular. The crop was unknown to 
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them before 1972. The Department of Agriculture with 
assistance from FAO and INTSOY set up a highly successful 
extension service among the farmers of the Anuradhapura 
district where trials had shown that soya could be grown 
successfully.
 “The farms soon discovered that soya was both an easy 
and rewarding crop.” Above all, “the return [profi t] from 
soya topped every other crop except chilli [chili]. 
 Maps show: (1) Infant mortality in Sri Lanka in 1974. 
(2) Distribution of Thriposha in Sri Lanka. One square = 
10,000 benefi ciaries. (3) Thriposha sales area in Sri Lanka. 
Sales tend to be highest in the areas of greatest need.
 Tables show: (1) Thriposha distribution projection 
(1983-1990, in kilograms). This table contains 6 columns: 
(1) Fiscal year (1983-1990). (2) Free MOH (Ministry of 
Health) product volume. Increases from 11.7 million kg in 
1983 to 13.5 million kg in 1990. (3) Formula % (changes 
from 60% ICSM {Instant Corn-Soy-Milk} and 40% CSB 
{Corn-Soy Blend} in 1983 to 20% ICSM and 80% CSB 
in 1990). (4) Commercial product volume. Projected to 
increase from 220,000 kg in 1983 to 1,320,000 kg in 1990. 
(5) Formula % (changes from 60% ICSM {Instant Corn-
Soy-Milk} and 40% CSB {Corn-Soy Blend} in 1983 to 
0% ICSM and 100% CSB in 1987 and thereafter). (6) Total 
product volume. Increases from 11.920 million kg in 1983 to 
14.820 million kg in 1990.
 Note: ICSM is made and supplied by the U.S. P.L. 
480 Food for Peace Program. CSB is apparently made in 
Sri Lanka. A line beneath the table explains: “The PL480 
component would be completely phased out in 1992 or if 

possible, depending on the program fi nances, in 1991.”
 Table (2) Purchases made by CARE of locally grown 
ingredients for incorporation in Thriposha (1977-1983, 
metric tons). The amount of maize changed from 1,068 in 
1977 to 3,172 in 1983, with only 725 in 1979 and 1980. The 
amount of soya increased steadily from 265.4 in 1977 to 
1,385 in 1983.

1138. Szyrmer, J.; Warzecha, E.; Federowska, B. 1984. 
Breeding soyabean for Polish conditions. Eurosoya No. 2. p. 
5-11. April. [8 ref. Eng; eng; fre; spa]
• Summary: “Over three thousand forms of soyabean from 
world collections were evaluated for their suitability for 
the Polish breeding programme. All material was divided 
up according to the sum of temperatures and length of the 
vegetation period under Polish climatic conditions.
 “The breeding programme was mainly conducted to 
obtain early material and economically valuable grain yields. 
At the fi nal stages of the breeding programme, the forms 
obtained were evaluated in two locations with different soil 
and climatic conditions.
 “In 1978 a new cultivar ‘Ajma’ was registered. This 
cultivar is early and yields well in south-east Poland.
 “In 1981 a new ‘Progres’ cultivar was also registered. 
It is one of the earliest cultivars in the world from the ‘000’ 
group. This very early variety gives a high yield all over the 
country, except in the north-east region. ‘Progres’ has been 
introduced in eight locations.
 “Recently, the breeding programme has used a few 
hundred forms and homogeneous lines. Several have higher 
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plants than ‘Progres’ and in our experiments gave 2.1 to 3.2 
tons per hectare. These forms, with regard to their ‘earliness’ 
are equal to ‘Progres’ cultivar.
 “The elaboration of popular scientifi c articles, giving 
instructions on cultivation and teaching instructors and 
producers of soyabean are an integrated part of the soyabean 
breeding programme under Polish conditions.” Address: 
Plant Breeding and Acclimatization Inst., Soybean Lab., 
Radzikow n. Warsaw, Polana.

1139. Vidal, A.; Astruc, C. 1984. Etude comparative de la 
croissance et du développement de quelques variétés de soja 
[Comparative study of the growth and development of some 
soybean varieties]. Eurosoya No. 2. p. 39-46. April. [4 ref. 
Fre; fre; eng; spa]
• Summary: “16 Chinese varieties and 16 European and 
American varieties have been observed in order to:
 “evaluate genetic variability for development cycle;
 “investigate relations between development cycle and 
main yield components.
 “Chinese varieties bring a new variability for 
development cycle (earlier R1 stage, longer R1 & R4 phases) 
and yield components (larger seeds, less branches).
 “On the other hand, it is observed that the node 
formation rate, before R1 stage, is the same, whatever 
the variety may be, and that an unfavourable competition 
between seeds and nodes formation occurs during R1 & R4 
phases.
 “These results show the potential interest of cycle 
development studies in order to fi nd new breeding criteria 
for yield.” Address: I.N.R.A., Station d’Amélioration des 
Plantes, Domaine de Melgueil, Chemin de Mezouls, 34130 
Maugio, France.

1140. Toumbi, Bienvenu; Gomes, Joaquim Vincente. 1984. 
Etat de la question de l’implantation, du développement et de 
l’amélioration de la culture du soja en Afrique noire [State of 
the question of implantation, development, and improvement 
of soybean cultivation in black Africa]. Paris: Club de Dakar. 
101 p. [148 ref. Fre]
• Summary: Contents: Acknowledgments. Outline of the 
report. Introduction: The world’s major soybean producers 
1979-1984 with production, area and yields (USA, Brazil, 
China, Argentina, Mexico), major soybean producers in 
Europe (USSR, Romania, Yugoslavia, Bulgaria). Part I: The 
implantation of soybean cultivation in black Africa. Zones of 
production: Nigeria, Zimbabwe. Zones of experimentation: 
Senegal, Cameroon (since 1924), Madagascar, Cote d’Ivoire 
(since 1974), Togo (since 1969), Benin (since 1969), Ghana 
(from 1909), Rwanda (from 1930), Upper Volta, Mali 
(from 1977), Gabon, Other (Guinea-Bissau, Central African 
Republic, Congo, Guinea, Ethiopia).
 Part II: Development and improvement of soybean 
culture. Improvement–Contribution of the research centers 

and institutes (IRAT, IRHO, GERDAT): Localization of the 
regions adapted to soybean cultivation, varietal selection 
and inoculation. Development: Popularization of cultivation, 
products derived from soya, mechanization of cultivation 
(planting, harvest).
 Part III: Socioeconomic aspects of the future of soy 
projects in Africa. The problems of supply: The peasants, the 
public powers. The markets for soya: For grain, for cake and 
meal, for oil, the world market for soy proteins (fl ours, soy 
concentrates, soy isolates, textured soy protein products), 
African markets for soya. Conclusion.
 Appendixes. I. General information about soya: 
Cultivation, requirements of the plant (climate, water, 
soil, photoperiod), good for use in crop rotations. II. 
Techniques of inoculation. III. Products derived from soya. 
IV. Consumption of soya in traditional products: In Africa 
(Sumbala, faros or to de Soja, tofu, soy bread, soy as a 
condiment, roasted soya used as coffee in Madagascar), in 
Asia. V. Initials and abbreviations. Bibliography (extensive 
but incomplete references; country by country as follows): 
General (52 references). Africa (general; 3). Cameroun (24). 
Central Africa (1). Cote d’Ivoire (16). Gabon (3). Upper 
Volta [Burkina Faso] (4). Ethiopia (2). Madagascar (13). 
Mali (4). Senegal (20). Togo (6).
 A map of Africa (p. 15) shows 4 types of nations: (1) 
Those now producing soybeans (mainly English-speaking 
countries such as Egypt, Nigeria, Zaire, Uganda, Burundi, 
Tanzania, Zambia, Zimbabwe, and South Africa); (2) Those 
now producing and experimenting with soybeans (Senegal, 
Guinea-Bissau, Cote d’Ivoire, Upper Volta, Cameroon, 
Gabon, Rwanda, etc.); (3) Those only experimenting with 
soybean cultivation (Mali, Guinea, Ghana, Togo, Benin, 
Ethiopia, Central Africa Republic, and Madagascar); and (4) 
Those apparently not either producing or experimenting with 
soybeans (Morocco, Algeria, Tunisia, Libya, Mauritania, 
Sierra Leone, Niger, Chad, Sudan, Djibouti, Somalia, Kenya, 
Malawi, Mozambique, Angola, Namibia, Botswana).
 Note: This book has an extensive but extremely poor 
and hard to cite bibliography. In some cases even the year 
of publication is missing. In no case is the number of pages 
given. Address: Université Paris X., Nanterre, France.

1141. Wilson, John C. 1984. The manufacture of soymilk 
which is not contaminated with undesirable “beany 
fl avor,” resulting from enzyme induced oxidation of fats. 
Paper presented at the Singapore Inst. of Food Science & 
Technology Symposium. 19 p. Held June 14-15 at the Hyatt 
Hotel, Singapore. [8 ref]
• Summary: Introduction: “This paper anticipates a series of 
questions and tries to inform the reason for things pertaining 
to our topic according to the perspective from which we see 
things in 1984.” Who are the real giants? Shall we not give 
tribute?” 1. What is the interest in the world regions for a 
soymilk without the traditional ‘beany fl avour’? What need 
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creates an interest, creates a demand of such proportions? 
China, South East Asia, North East Asia, North America, 
hippies, vegetarians, tofu, The Book of Tofu, by Shurtleff and 
Aoyagi.
 2. What is the history behind the long delayed but 
sudden phenomenal development of this product? Dr. Harry 
W. Miller in Shanghai (1936), K.S. Lo (of Vitasoy) in Hong 
Kong [1941], in-bottle sterilizing by K.S. Lo, development 
of UHT processing and aseptic packaging by Yeo Hiap 
Seng in Kuala Lumpur, Malaysia (1967), the advent of 
the brick shaped aseptic carton. The traditional soymilk 
process: “Filtering off the fi brous material,... one is left with 
the basic soymilk extract or soybase to which some sugar 
is added” (p. 8). Improvements in soymilk fl avor: Cornell 
hot-grind process. University of Illinois hot water blanch 
method “is the basis of most modern soymilk processing.” 
Developments in Japan since the mid-1970s, which have 
grown “out of the Illinois process but overcoming the 
‘chalkiness’ by a fi ltration step using a decanter or some form 
of continuous fi ltration.” The quality is excellent but the 
yield of protein is unfortunately only about half compared to 
the almost 100% achieved by the original Illinois method.”
 3. What are the developments in the market areas? 
Soyfoods industry and market statistics published annually 
by Shurtleff. Trends in: Japan, South East Asia, Indian 
Subcontinent, Mid East [Middle East], Europe (Flavor is not 
as good as in Japan. “There is also a political impediment. It 
would be suicidal to set up a soymilk industry as a ‘substitute 
cow’s milk...’ considering today’s ailing European dairy 
industry and the militant stand of the European dairy farmer. 
But as surely as margarine has come and been accepted, a 
prime quality soymilk will come to Europe. It is a matter of 
time”). Africa (fi nancing troubles, the good work of IITA 
in Ibadan, Nigeria). South America (“A market spoilt! Take 
Brazil–the world’s 2nd largest producer and exporter [of 
soybeans]. People have had inferior quality product almost 
forced down their mouth”). North America.
 4. What is the state of the art in the manufacturing 
technique for a “bean free” tasting soymilk? (Contains a 
fl ow chart with 13 steps, of which No. 10 states: “Blend 
ingredients: Blend into the soybase the ingredients necessary 
to a particular formulation, e.g., sugar, vegetable fat, 
emulsifi er–stabilizer, fl avouring–aromas,” p. 16)
 This paper deals with the phenomenal growth of the 
soymilk industry in northeast Asia, and the likeliness that its 
infl uence will spread worldwide in the near future.
 Note: This is the earliest English-language document 
seen (Aug. 2013) that uses the word “soybase” to refer to 
a concentrated form of soymilk. However, no defi nition of 
the degree of concentration or total solids content is given. 
Address: Soya Process Product Manager, Alfa-Laval, Box 
1008, S-221 03, Lund, Sweden.

1142. Dassou, S.; Kueneman, E.A. 1984. Screening 

methodology for identifi cation of soybean varieties resistant 
to fi eld weathering of seed. Crop Science 24(4):774-79. July/
Aug. [20 ref]
• Summary: Soybean seeds may lose vigor prior to harvest, 
especially when grown in humid, tropical environments. 
A general rule of thumb is that large seeded genotypes are 
highly susceptible to incubator weathering and have poor 
seed longevity. Black-seeded genotypes were more resistant 
to incubator weathering than yellow-seeded genotypes. 
Address: International Inst. of Tropical Agriculture (IITA), 
Ibadan, Nigeria.

1143. Shanmugasundaram, S. 1984. Asian soybean 
improvement strategies. Paper presented at the International 
Rice Research Institute/Asian Vegetable Research and 
Development Center (IRRI/AVRDC), Soybean Monitoring 
Tour and Workshop. Held 13-24 July 1984. *
• Summary: This paper was never published.

1144. Soyanews (Sri Lanka). 1984. Zambia grows soya. 
6(11):7. July.
• Summary: “Zambia, too, has realised the value of 
soyabeans and launched a program this year to popularise 
the wonder bean among Zambian farmers. The government 
sponsored program helps to encourage farmers, both small 
and large scale, to grow soyabeans for local processing and 
consumption. Eventually Zambia hopes to export soyabeans.
 “The Zambian program is being assisted by the Food 
and Agricultural Program of the United Nations [FAO] and 
the US government. Private organisations from both the USA 
and West Germany are also lending a helping hand.
 “The Zambian Department of Agriculture published its 
fi rst Soyabean Newsletter in April this year. The newsletter 
will appear monthly.”
 Note: As of Nov. 2010, according to OCLC / WorldCat, 
this newsletter is not owned by any known library in the 
Western world.

1145. UNIDO (United Nations Industrial Development 
Organization). 1984. Vegetable oils and fat industry in 
developing countries: Outlook and perspective. Sectoral 
Studies Series No. 13. July. *
• Summary: Production of vegetable oils and fats in Africa 
is growing much more slowly than in the rest of the world. 
Between 1976 and 1982 tropical Africa’s share of global 
production of oils and fats declined from 8.3% to 6.4%. The 
annual rate of growth was only 0.2% compared with nearly 
4% for the world and developing countries as a whole.
 Similarly production of oil cakes and meals in Africa 
declined from 794,000 tonnes (100% protein equivalent) 
in 1976 to 735,000 tonnes in 1984. Only one African 
country, Ivory Coast, is among the major developing 
exporters of oils and fats. Three African countries are major 
importers: Nigeria, Egypt, and Morocco. In 1976 per capita 
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consumption of fats and oils in tropical Africa was 8.1 kg; 
it rose to 9.6 kg in 1982. Consumption grew annually 3.2%. 
Nearly 90% of the total fats and oils consumed were of 
vegetable origin.
 There is evidence of a strong demand for soybean-based 
meal in some African countries. The poultry industry in 
Nigeria, for example, is growing rapidly. The fl ock size was 
estimated to be 150-200 million birds in 1982.

1146. INTSOY Newsletter (Urbana, Illinois). 1984. Soybean 
research network. No. 34. p. 1. Aug.
• Summary: “INTSOY, AVRDC (Asian Vegetable Research 
and Development Center), and IITA (International Institute 
of Tropical Agriculture) are developing a Letter of 
Agreement to cooperate in regional soybean improvement 
networks for Latin America, Asia, and Africa. The networks 
will strengthen regional cooperation among soybean 
scientists and accelerate the development of high-yielding 
cultivars that are adapted to local conditions and cropping 
systems in the tropics and semitropics. IITA will lead the 
African network, AVRDC will lead the Asian network, and 
INTSOY will lead the network for the tropical regions of 
Latin America and the Caribbean Basin. Network activities 
in Africa will be planned during the annual meetings at IITA 
of the High-Yielding Varieties Technology Project funded 
by the Commission of European Communities. A workshop 
in Colombia in June 1983 laid the groundwork for the Latin 
American network. The planning meeting for Asia was held 
in July 1984 in Indonesia. AVRDC, IRRI’s [International 
Rice Research Institute’s] Asian Farming Systems Network, 
and INTSOY were the sponsors.
 “The networks will initially emphasize cultivar 
improvement activities. Cultivar trials, composed of the 
best entries from international organizations and national 
programs, will be established for each region. The 
international trials will complement the regional trials and, 
where appropriate, they will be integrated with them.
 “Representatives of the networks will report to the world 
soybean community at meetings such as the World Soybean 
Research Conferences and the annual meeting of the 
international agricultural centers in the Consultative Group 
for International Agricultural Research (CGIAR). A new 
International Soybean Research Newsletter will also help to 
disseminate information.
 “Research and development activities in other aspects of 
production, processing, and use may be added to the regional 
network programs in the future.”

1147. INTSOY Newsletter (Urbana, Illinois). 1984. INTSOY 
to strengthen utilization research. No. 34. p. 1. Aug.
• Summary: “In the early 1970s, USAID funded an active 
INTSOY utilization research program. But as research funds 
were reduced in the mid-1970s, INTSOY had to rely on other 
sources of funds to conduct soyfood utilization research. The 

United Nations Development Program (UNDP) sponsored 
activities from 1976 to 1981 in the Sri Lanka Soybean 
Utilization Project, and we had a separately funded USAID 
project in Peru from 1977 to 1981. These projects established 
strong utilization programs and developed processing 
technology and extension mechanisms appropriate for other 
countries.
 “In the middle of 1984, INTSOY channeled some 
resources from its current USAID research contract to 
a modest soyfood research program at the University of 
Illinois at Urbana-Champaign (UIUC). We are working to 
improve processes for making soy beverages, to develop a 
range of extruded soy products and uses for whole soybeans 
in village and home processing, and to evaluate simple 
oil extraction techniques. Initial activities are modest but 
they will help scientists, government offi cials, and private 
industry establish regional and national soybean utilization 
programs. The Department of Food Science at UIUC 
recently moved into a new research facility that has the most 
modern food research processing equipment.”
 “INTSOY is now talking with IITA, AVRDC, and 
UNDP/FAO about possible cooperative utilization activities 
in Africa and Asia.”

1148. INTSOY Newsletter (Urbana, Illinois). 1984. Asian 
Soybean Network meeting in Indonesia. No. 34. p. 1-2. Aug.
• Summary: “INTSOY, AVRDC, and IRRI, in cooperation 
with FAO, sponsored a meeting of Asian Soybean Cultivar 
Improvement Scientists in Indonesia from July 16 to 
22, 1984. Forty scientists from 17 countries attended. 
Participants toured soybean growing areas prior to the 
two-day meeting, where they reviewed current activities of 
national programs and developed plans to strengthen regional 
cooperation through the establishment of an Asian Soybean 
Collaborative Network. Most Asian countries are interested 
in increasing production to help meet the rapidly expanding 
demands for edible oils and soyfoods.”

1149. INTSOY Newsletter (Urbana, Illinois). 1984. Asian 
soybean utilization workshop. No. 34. p. 2. Aug.
• Summary: “The Sri Lankan Soybean Project and INTSOY, 
in collaboration with FAO, CARE, USAID, UNDP, and 
UNICEF, will hold a workshop at the Soybean Foods 
Research Center at Gannoruwa, Peradeniya, Sri Lanka, 
from January 14 to 26, 1985. The workshop will concentrate 
on the organization of national soybean projects and the 
utilization of soybeans in foods and food products that appeal 
to the eating habits of Asian consumers. Food scientists 
and processors, nutritionists, home economists, policy 
makers, and administrators who manage projects designed to 
establish soybean production and expand the use of soybeans 
for human food will benefi t most from this workshop. 
Contact Dr. John W. Santas, INTSOY, for information.”
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1150. INTSOY Newsletter (Urbana, Illinois). 1984. INTSOY 
short courses. No. 34. p. 2. Aug.
• Summary: “In mid-August participants will receive 
certifi cates for completing the two short courses sponsored 
by INTSOY. Sixteen people attended the course on the 
Technical and Economic Aspects of Soybean Production: U 
Tun Theth, Nyunt Nyunt Wai, and Shirley Smellie, Burma; 
Wang Peiying and He Zhihong, People’s Republic of China; 
Eduardo J. Mata M. and Luis Ricardo Quiros U., Costa Rica; 
Yehia Soliman Gayed, Egypt; Titis Adisarwanto, Indonesia; 
Toru Kawakami, Japan; Arsene Williams Randriama-monjy 
and David Rakotoalivao, Madagascar; Mir Hatam, Pakistan; 
Shu-Ching Wu, Taiwan; Supon Thanooruk, Thailand; and 
Stanislous Nkumbula, Zambia.
 “Ten people participated in the course on Soybean 
Processing for Food Uses: Ileana Granados, Costa Rica; 
Balint Czukor, Hungary; Kyong-Soo Hwang, Korea; Dulce 
Maria Munoz-Perez and Eduardo Ignacio Molina C., 
Mexico; M. Akmal Khan, Pakistan; Guillermo Reyes V., 
Panama; Khanyisile S. Mabuza, Swaziland; and Scholastica 
Mabuya and Eleanor Muzyamba, Zambia.
 “John W. Santas, INTSOY, led the production 
course, which was conducted for the ninth time. L.S. Wei, 
Department of Food Science, UIUC, was technical leader of 
the processing course, which was offered for the eighth time. 
Write INTSOY for information and dates on next year’s 
courses.”

1151. Larcher, Jacques; Aubin, J.-P.; Rouanet, G. 1984. Soya: 
possibilities of development in the ACP countries. Courier 
(The): Africa-Caribbean-Pacifi c–European Community No. 
86. p. 59-61. July/Aug. [Eng; Fre]
• Summary: Note 1. The 64 ACP countries are in Africa, 
the Caribbean, and the Pacifi c. Note 2. This article was also 
published in issue no. 86 of the French-language edition of 
this periodical Courrier (Le): Afrique-Caraïbes-Pacifi que–
Communauté Européenne (July/Aug. p. 59-61). The 
French title was: Le soja dans le monde: Ses possibilités de 
développement dans les États ACP.
 Contents: Introduction. Origins and expansion. Present 
production. Soya and its uses. Special interest of soya as a 
source of protein. Drawbacks of soya. Soya as an answer 
to malnutrition in the developing world. Possibilities of 
developing soya-growing in the ACP states (incl. the work of 
IRAT, IRHO, and IITA).
 Photos show two fi elds of soybeans being grown by 
mechanized techniques in Madagascar. Address: Researchers 
at IRAT (Tropical Agriculture and Food Crop Research 
Inst.), France.

1152. Palawija News (Bogor, Indonesia). 1984. The CGPRT 
Centre (Pusat Palawija). 1(1):2. Aug.
• Summary: The Regional Co-ordination Centre for 
Research and Development of Coarse Grains, Pulses, Roots 

and Tuber (CGPRT) crops in the Humid Tropics of Asia 
and the Pacifi c (CGPRT Centre) was established in 1981 by 
the United Nations Economic and Social Commission for 
Asia and the Pacifi c (UN/ESCAP) to promote regional co-
operation for research and development of CGPRT crops. 
The Centre has the status of a subsidiary body of ESCAP and 
is open to all members and associate members of ESCAP.
 Outlines the objectives, services, and programmes of 
the Centre. In the initial stage only a few crops, including 
cassava, maize, soybean, and selected pulses, and a few 
countries will be covered; these will be gradually increased. 
Address: The CGPRT Centre, Jalan Merdeka 99, Bogor, 
Indonesia.

1153. Shurtleff, William. 1984. Soybeans and soyfoods in 
China: 1949-1983. Soyfoods. Summer. p. 24-25.
• Summary:  “In mid-1983 I was invited to go to the 
People’s Republic of China for three weeks to give four 
seminars in various provinces for government offi cials 
and technical professionals interested in modern soymilk 
production. Accepting the invitation enabled me to study 
soybeans and soyfoods in the land of their origin. I realized 
that this was a rare opportunity, for not since William Morse 
studied soybeans and soyfoods extensively in China during 
his trip to East Asia in 1929-31 and A.K. Smith studied them 
in 1949, almost 35 years ago, has a Westerner gone there for 
this express purpose.
 “From ancient times to well into the twentieth century, 
China was by far the world’s leading producer of soybeans. 
In 1910 China proper produced an estimated 71% of the 
world’s soybeans, and Manchuria, then an independent 
nation, produced another 16%. As late as 1929 the two 
nations produced 87% of the world’s soybeans, and in that 
year their combined production reached an all-time peak 
of 11.89 million tonnes (metric tons). The soybean was 
Manchuria’s most important agricultural and export crop, 
and during the 1910s and 1920s huge amounts of soybeans, 
soy oil, and soybean meal were shipped from Manchurian 
ports to countries around the world [above all to Japan]. 
Starting in 1933, however, soybean production began a long 
decline, caused largely by stiff competition from soybean 
producers in the U.S., by the revolution, the civil war, and 
the anti-Japanese war in China.
 “Soybean production rose following the founding of 
the People’s Republic in 1949. After collectivization in the 
winter of 1955-56, Chinese rural management cadres were 
encouraged to concentrate on grain and cotton production. 
Area planted to soybeans (considered a grain) expanded 
dramatically, as did production, reaching 12.75 million 
hectares and 10.05 million tonnes in 1957, fi gures which 
have not been attained since.
 “Soybean area fell from its peak of 12.75 million ha in 
1957 to 9.55 million ha in 1958, a drop of 25%. It fell even 
further by 1965, to 8.59 million ha. Yields also fell, so that 
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in 1965 soybean production, a mere 6.14 million tonnes, 
was at about the same level it had been in 1900. Soybean 
production, yields, and hectarage increased substantially 
after 1976. From 1976 to the peak year in 1981, production 
rose 41%, yields climbed 18%, and hectarage increased by 
20%. In 1980 China produced a mere 9.3% of the world’s 
soybeans, down from 44% in 1954 and 38% in 1957. China 
fi rst imported soybeans from the USA in 1977. Imports 
peaked at 810,000 tonnes in fi scal year 1980, then decreased 
to zero after spring 1982.
 “Following U.S. diplomatic recognition of China 
in 1978 and the fi rst large imports of U.S. soybeans, the 
American Soybean Association began to wonder if China’s 
one billion people and 200 million hogs might not be the 
next big market for American soybeans. After the ASA’s fi rst 
trip to China in mid-1979, Chief Executive Offi cer Bader 
announced that China seemed sincere in wanting to expand 
and improve its livestock industry (primarily swine and 
poultry), in part by feeding more soybean meal. In August 
1982 the ASA opened an offi ce in Beijing under the direction 
of Terrence Foley. Many teams of Chinese professionals in 
soybean crushing, soyfoods manufacturing, and livestock 
and human nutrition were sponsored by the ASA to visit the 
U.S. and Asian countries, and U.S. specialists were sent to 
China to teach. Foley saw great potential in the soyfoods area 
since there were fi ve times as many people as hogs and most 
hogs were fed only scraps and waste inedible by people. In 
late 1983 the ASA hired a nutritionist, Beth Branthaver.
 “Since the founding of the People’s Republic of China 
soybean research has been conducted solely by public 
institutions, largely those under the national Ministry of 
Agriculture. Perhaps the most active and best-known center 
is the Soybean Research Institute at the Heilongjiang 
Academy of Agricultural Science, founded in 1975 near 
Harbin. By 1983 the Institute, with a staff of 71 professionals 
(building toward 100) and a yearly budget of $100,000, 
had developed several new soybean cultivars and created a 
package of practices that allowed farmers to get yields of up 
to 3,000 kg/ha. Between 1949 and 1982 Chinese researchers 
developed more than 200 new soybean cultivars that were 
used in production.
 “To help improve soybean production and utilization in 
northeast China, the United Nations Food and Agricultural 
Organization (FAO) established a project to increase the 
competence of the Institute staff. With $525,000 in funding, 
the program runs from February 1982 to August 1984.
 “By far the most important fact noted by one wishing 
to study soyfoods in post-revolutionary China is how little 
information is available, and how diffi cult it is to get what 
little exists. There are no offi cial statistics on any aspects 
of the production of soyfoods, no publications devoted 
specifi cally to soyfoods, and few people with an interest in or 
doing research on the subject.
 “Despite China’s top-priority goal since 1976 of 

modernizing its agriculture and industry, no plans have 
been made to modernize the vast and important traditional 
soyfoods industry. As of 1983, a major debate was shaping 
up in China as to whether the country should modernize 
traditional industries or turn to making Western high-
technology soy protein products, largely for export.
 “Unlike most countries of the world where soybeans 
are widely produced or used, China has no soy-related trade 
associations. This is one major reason for China’s shortage 
of information and slowness in modernizing its soybean 
production and processing industries. The most closely 
related trade group is the Chinese Food industry Association.
 “In China there is little or no private enterprise or 
individual ownership of businesses. Soyfoods manufacturers 
work for the State, and all decisions on which soyfoods 
will be made, how, by whom, and in what amounts are 
made by government bureaus. Since 1979 the inertia and 
listlessness of China’s bureaucracy and its lack of concern 
for the common people have become offi cially recognized 
and widely discussed problems. Various Chinese friends who 
work with soyfoods in America have reported to us, after 
returning to China, that soyfood production had dropped 
noticeably in both quantity and quality.
 “In 1983 China’s most popular soyfoods in terms of 
the amount produced and consumed (not counting soy 
oil), in approximate order of importance, were tofu (all 
nonfermented types), soybean jiang (a sort of miso), soy 
sauce, and soymilk. Small amounts of modern soy protein 
products (especially soy fl our and textured soy fl our) have 
started to be made experimentally in larger cities. Except for 
the modern products, this ranking has probably not changed 
much since 1949, or even since 1900.
 “Lepley (Soybean Update. April 1981) and Terrence 
Foley of the ASA, estimated that 93% to 95% of the 
soybeans produced in China were used to make traditional 
soyfoods, one of the highest percentages in the world; only 5 
to 7% was used for livestock feeds.
 “Despite increases in soybean production and 
imports since 1965 per capita annual soybean availability 
(approximately equal to consumption) has dropped sharply 
from 16.9 kg in 1953 to 7.13 kg (the lowest point) in 1965, 
then rose a little to 8.3 kg in 1980. Nevertheless, according to 
FAO food balance sheets. this was probably the highest per 
capita use of soybeans as food in the world. Following China 
(in 1971) were Japan (5.1 kg), Korea (5 kg). Singapore (4.3 
kg). and Indonesia (2.8 kg).
 “Availability of soyfoods in China varies widely by type 
of food, season. and region. Earlier overemphasis on heavy 
industry at the expense of agriculture and failure to check 
population growth led to a steady decline in per capita food 
production. To cope with potential shortages of basic foods, 
the Chinese government devised a complex rationing system. 
In Beijing in 1983. people had to carry as many as seven or 
eight different types of monthly coupons or ration booklets. 
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Tofu and soy oil (along with all cooking oils) were the main 
soyfoods rationed. Grains, sugar, and, in some areas, meat 
were also rationed. Equal weights of wheat fl our and tofu 
were interchangeable.
 “On many days, particularly in the warm months due to 
the lack of refrigeration through the marketing chain, tofu 
and other foods simply were not available, or they sold out 
early, or people had to wait in long lines for up to an hour to 
buy them. Lines for meat and fi sh were the longest.
 “Perishable soyfoods such as tofu become more 
available during the colder months. Seasonal soyfoods such 
as fresh green soybeans (maodou) in the fall, are enjoyed 
each season. Since inland transportation systems are 
rudimentary, soyfoods are most widely available in areas 
where the beans are grown.”
 A graph, based on the Statistical Yearbook of China, 
shows soybean production in China from 1910 to 1983. On 
this graph, production for Manchuria only from 1910 to 1949 
is also shown; it peaked in 1930. Manchuria fi rmly became 
part of China in 1949. Address: Soyfoods Center, P.O. Box 
234, Lafayette, California 94549.

1154. Sichmann, W.; Bayona, L. 1984. Soyabean in 
Mozambique–III. Results of fi eld trials performed in 
Northern Mozambique in 1982/83 and 1983/84 crop 
seasons. Project AGOA/MOZ/80/020. Soya Development 
[Mozambique]. Field Document No. 5. 36 p. Aug. [Eng; por]
• Summary: This English-language document has a 
Portuguese summary titled “Soja em Moçambique–III. 
Resultados de experimentos de campo realizados no Norte de 
Moçambique nas Campanha agrícolas 1982/83 e 1983/84. It 
presents the results of 16 soyabean fi eld trials performed in 
Northern Mozambique during the 1982/83 and 1983/84 crop 
seasons, both in Experiment Stations (Lichinga, Chipembe, 
Ribaue, Mutuali, Namapa) and State Farms (Lioma, 
Angonia, Unango, Matama) with one in the cooperative 
sector (Iapala). Some of the new cultivars were provided by 
INTSOY. The cultivars giving the best yields in Northern 
Mozambique were UFV-1, IAC-5, Santa Rosa, IAC-6, and 
IAC-7. A detailed description (including country of origin, 
morphological characteristics, and agronomic characteristics) 
is given for 8 recommended cultivars.
 This project was conducted by the Ministry of 
Agriculture / INIA (Instituto Nacional de Investigacao 
Agronómica), and the Food and Agriculture Organization of 
the United Nations / FAO/UNDP. Address: FAO.

1155. Kogan, Marcos. 1984. Soybean entomology 
(Interview). SoyaScan Notes. Sept. 24. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: His database software was written there at Univ. 
of Illinois, for their system. It has been rewritten many times. 
Ready for use in 1970-71. Runs on the university mainframe. 
It’s now a bit cumbersome, so they are looking for a more 

streamlined, modern version.
 “They plan to publish a book on the entomology of the 
soybean, ready next year. They hope to do it with INTSOY 
if INTSOOY can fi nd the funds. Its part of the INTSOY 
program since their Center is largely funded by INTSOY. 
They are still compiling the Bibliography; the cutoff date 
will be the end of this year. They will write the introduction 
last.
 They plotted production of entomological literature 
superimposed on spread of the soybean to assess the 
impact of insects on the crop. Does he have early soybean 
production data from before 1923? It’s in Crop Reporter 
Monthly.
 “They took 5-year periods of literature superimposed on 
extension of soybean in US and worldwide.
 Their database was available for use in 1970-71 in 
form of printouts. It has been widely used since them, 
through various cooperative projects, both nationally and 
internationally. He and Turnipseed wrote a review for the 
annual review of Entomology (he will send a copy) in 1976, 
The Brazilians have been the largest users. The EMBRAPA 
system in Brazil is a very effi cient information retrieval 
system. They published those 3 vols. They have an ongoing 
project to compile and publish information. He thinks its a 
cooperative effort with USDA.
 They have a person located at USDA’s NAL just to do 
document retrieval. They really have put a major effort into 
this. They have a whole division there called the Division 
of Agricultural Documentation, highly computerized, very 
good work. The 3 volumes contain a lot of “noise,” a lot 
of irrelevant info, incomplete citations, documents that are 
diffi cult to retrieve such as mimeograph reports. Address: 
Prof. and Entomologist, Univ. of Illinois, Urbana.

1156. Goot, Pieter van der. 1984. Agromyzid fl ies of some 
native legume crops in Java. AVRDC Publication No. 84-
216. 98 p. Sept. Translated from the original 1930 Dutch 
edition. [33 ref]
• Summary: This is an English-language translation 
of the original Dutch-language document by van der 
Goot. Contents: Preface. Introduction. Soybean fl y 
(Melanagromyza phaseoli Coquillett; now classifi ed 
as Ophiomyia phaseoli Tryon). Soybean stemborer 
(Melanagromyza sojae Zehntner). Soybean topborer 
(Melanagromyza dolichostigma de Meijere). The 1984 
preface by N.S. Talekar begins: “Among all insect pests that 
attack grain legumes in tropical to subtropical Asia, Africa, 
Australia, and Oceania, tiny fl ies belonging to the family 
Agromyzidae (Diptera), commonly known as ‘beanfl ies,’ are 
probably the most destructive... The infestation, especially in 
the seedling stage, can result in total crop destruction.
 “Pioneering research on beanfl ies was done early 
in this century in Indonesia where these insects cause 
considerable damage, especially to soybean. Dr. P. van der 
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Goot, a Dutch entomologist, made detailed observations of 
these pests and published a bulletin... (on them) in 1930. 
This publication contains a wealth of information on the 
biology and control of agromyzid fl ies in Java. However, this 
information remained inaccessible to non-Dutch speaking 
researchers. In fact, scores of research papers and theses 
have been published on beanfl y pests without referring to 
this pioneering work.”
 This translation was done by Mr. Tobias van Hameren, 
Agricultural University, Wageningen, The Netherlands, 
during his tenure as a research as a research scholar at 
AVRDC during the summer of 1983. Address: Tropical 
Vegetable Information Service, Asian Vegetable Research 
and Development Center, Shanhua, Taiwan.

1157. Larcher, Jacques; Godon, P.; Salez, P. 1984. 
Conservation des semences de soja (Glycine max (L.) 
Merrill) en zone tropicale [Storage of soybean seeds in the 
tropics]. Agronomie Tropicale (France) 39(3):252-58. July/
Sept. [11 ref. Fre; eng; spa]
• Summary: These experiments were conducted in Senegal, 
French Guiana, and Cameroon from 1980 to 1982, in 3 
different sets of climatic conditions, using two package types 
(hessian [burlap] and sealed plastic bags), and two storage 
methods (aerated room and cooled room). Maintenance of 
seed germination capability was most strongly dependent 
on seed moisture during storage, followed by storage 
temperature. In a dehumidifi ed cold room, 90% of the seed 
would germinate after one year. In Senegal and Cameroon, 
storing seeds in sealed plastic bags or, even better, under 
vacuum, was a less expensive way to assure viability from 
one planting to the next. Address: IRAT research engineers: 
1. At ISAR (Institut Senegalais de Recherches Agricoles) in 
Senegal; 2. With IRAT-Guyane; 3. With IRA (Institut de la 
Recherche Agronomique), B.P. 44, Dschang, Cameroon.

1158. Pathiravitana, S. 1984. Re: Replies to questions about 
soy in Sri Lanka. Letter to William Shurtleff at Soyfoods 
Center, Oct. 10–in reply to inquiry. 2 p. Typed.
• Summary: “2. A mellum is a process of cooking (verb: 
malawana) where the ingredients are very often lightly 
cooked over a medium fi re. Chiefl y a preparation with fi nely 
shredded green leaf which is mixed with shredded coconut, 
lime juice, salt, and chopped green chilli. Sometimes ground 
shredded coconut is cooked in this style with the addition of 
dried shrimp and a pinch of turmeric. Also the tender fruit of 
the jack tree [jackfruit] and immature breadfruit are cooked 
in the mellum style, but these ingredients have to be fi rst 
boiled in water until dry then mixed with ground coconut, 
garlic, mustard, etc. Coconut is the most important ingredient 
in this preparation and gives the dish its special fl avour.”
 “5. The plant at Ja-Ela is not a soy fl our plant. It is an 
extruder plant owned by the Ministry of Health and managed 
by CARE.

 6. When CARE started importing WSB (Wheat-Soya 
Blend) to Sri Lanka in 1973, they fi rst donated it to the 
Ministry of Health, then distributed it to those in need.
 7. In 1976 the switch was made from using wheat to 
using corn in Thriposha.
 “8. The background to FAO participation in the Sri 
Lanka Soybean Program is as follows: UNDP contracted 
with FAO to start the Sri Lanka Soybean Program. FAO in 
turn sub-contracted with INTSOY. INTSOY’s term ended 
in June 1981 and FAO’s the same year on December 31. 
However limited funds from UNDP have been available 
to the project after the dates mentioned. What has not been 
forthcoming after this date are local funds. As a result 
buildings, labour costs, fuel bills, etc. (which are to be met 
with local funding) have been in arrears [unpaid]. E.g., 
equipment for microbiological lab gifted by foreign funding 
are lying idle because buildings are not ready.
 “9. The withdrawal of FAO and INTSOY did not affect 
the program as such since their commitment had been 
met. The problems faced by the project are, as mentioned 
earlier, the problems of local funding. Restraints have been 
placed on government spending following calls for fi nancial 
prudence. In this situation project offi cers are compelled to 
work within the imposed fi nancial regulations. Thanks to 
their ingenuity they have been successful sometimes of by-
passing or overcoming or working within such a restrained 
atmosphere. Soyabean production in the fi eld is unaffected 
by the problems faced by the project. Farmers grow the 
beans of the market is encouraging.
 Q10. For how much longer will Soyanews continue to 
be published? Ans: “CARE has informed the Ministry of 
Agriculture that it is agreeable to its suggestion to publish 
Soyanews until the end of this year when the Dept. of 
Agriculture will be in a position to take it over. However the 
Dept. of Agriculture now fi nds that the funds available are 
not suffi cient to run Soyanews unless the Treasury releases 
more funds. Negotiations to ask for Treasury releases are 
proceeding.
 “11. Prima Mill began functioning in 1981. It is a 
private company based in Singapore and run by Singaporean 
management. It refuses to fortify the refi ned wheat fl our it 
hands over to the government in exchange for the wheat bran 
it exports. I have spoken to the Prima manager, presented 
him with soya fl our, and invited him to bake some soya 
fortifi ed bread. He told me after the baking that there was no 
special advantage in using soya fl our.
 Q12. In summary, how is the Sri Lanka Soybean faring 
as of late 1984 after much of the foreign support money has 
been withdrawn. Where is the new money coming from? 
Ans: “UNICEF and UNDP continue to provide limited 
funding. As a result it is now possible to meet the fuel bills 
and hold demonstrations. Negotiations are also proceeding 
with UNDP for further assistance. To use a metaphor, it 
is still not smooth sailing for the soya project with the 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   437

© Copyright Soyinfo Center 2021

skies still threatened with dark clouds.” Address: Editor, 
Soyanews. CARE, P.O. Box 1024, Colombo 3, Sri Lanka. 
Phone: 20894/5.

1159. Kogan, Marcos. 1984. Re: Work with soybean insects. 
Letter to William Shurtleff at Soyfoods Center, Oct. 11. 1 p.
• Summary: Dear Mr. Shurtleff: “I am enclosing a search 
on our data base for papers prior to 1924, a sample of the 
graphs that Jenny and I used in the paper for the soybean 
conference and a few of my more general papers on soybean 
entomology that may be of some interest to you.
 “I take the opportunity to address some of the questions 
in your letter of September 22 to Dr. Kauffman [of 
INTSOY]. Jenny has informed me that the total number 
of documents in our SIRIC (Soybean Insect Research 
Information Center) data base is approaching 22,000 of 
which 1,125 are strictly on the soybean and arthropod 
category (we call it the SOY-ENT fi le). This is the basis of 
our forthcoming bibliography. The system was established in 
1969 as a manually operated data base and computerization 
started as early as 1971. I believe that this was one of the 
fi rst attempts at computerizing an agricultural entomology 
document collection. The system operates on the University 
of Illinois CYBER 175 [mainframe] computer. I am 
attaching also a small brochure containing a brief description 
of the system and a directory of soybean entomologists 
published in August.
 “I hope that some of these materials will be of interest 
to you. If we can be of any further assistance please do 
not hesitate to call. We would appreciate it very much if 
you would share with us any publications of references on 
soybean entomology that you do not fi nd in the attached 
printout or copies of your own work that relates to soybean 
entomology or crop protection.
 “With best regards. Sincerely yours,...” Address: Prof. 
and Entomologist, Natural Resources Bldg., Section of 
Economic Entomology, Univ. of Illinois, Urbana.

1160. Shurtleff, William; Aoyagi, Akiko. 1984. How to 
grow soybeans in your home garden. Soyfoods Center, P.O. 
Box 234, Lafayette, CA 94549. 7 p. Oct. 15. Unpublished 
typescript. [3 ref]
• Summary: Contents: Introduction. Growth requirements: 
Latitude and climate, soil conditions. Selecting seed: 
Photoperiod sensitivity, maturity groups, vegetable versus 
fi eld soybeans, sources of seed, how much seed to use. 
Inoculation. Soil preparation and planting: Planting date, 
soil preparation, row and seed spacing. Crop management. 
Protection. Harvesting. Drying and storing the soybeans. 
Saving seed. Putting the garden to bed. Bibliography.
 “This spring, why not plant some soybeans in your 
home garden or (biointensive) mini-farm? Although most 
soybeans in America are grown on huge farms, they are very 
easy to grow on small plots, and the rewards, especially in 

delicious green vegetable soybeans, are well worth the effort.
 “Nationwide surveys in 1980 showed that from 43-
47% of American households had a vegetable garden, and 
the percentage is steadily increasing as people discover that 
gardening is a wonderful way to save money, get closer to 
Mother Nature, exercise, and relax; some now call gardening 
‘horticultural therapy.’ A garden can give you delicious 
food at its peak of freshness, fl avor, and nutritive value, 
free of chemical fertilizers, pesticides, and herbicides, and 
at very low cost. Moreover, a home garden helps us all to 
conserve energy in at least three ways: (1) the gardener’s 
labor is substituted for gasoline in farm machinery; (2) 
fertilizer from a compost pile can replace energy-intensive 
chemical fertilizers and save the gas used by the garbage 
man; and (3) it eliminates the huge amounts of energy used 
in transporting, processing, packaging, and storing the food, 
then going to market to pick it up in your car.
 “Growth Requirements. An extremely hardy crop, 
soybeans will grow well in most parts of North America on 
nearly all types of soil, wherever corn grows well.
 “Latitude and Climate. Most soybeans in North America 
are grown in the Corn Belt or northern Cotton Belt, along 
the Mississippi River at 35-45 degrees north latitude (Fig. 
1). The states with the greatest production are Iowa, Illinois, 
Minnesota, Indiana, Ohio, and Missouri. However soybeans 
grow well wherever corn does, in virtually any temperate 
climate with a fairly humid, warm summer. They thrive well 
up in Canada (Ontario is the major producing province) and 
down into the Deep South along the Gulf of Mexico. In some 
areas such as Arizona, New Mexico, and parts of California, 
where there is very hot weather while the pods are forming, 
the plants grow well but the seeds remain very small. 
Likewise at high altitudes where the nights are cool the seeds 
often fail to mature. Fortunately soybeans are quite resistant 
to frost, drought, and excessive moisture.
 “Some varieties of soybeans do very well in the tropics 
and semitropics. Since 1973 INTSOY, the International 
Soybean Program at the University of Illinois, has developed 
improved varieties that give excellent yields in such areas. 
This has led to rapid increases in soybean production in 
countries such as India, Egypt, and Sri Lanka.
 “Soil Conditions. Soybeans grow best in well-drained 
fertile loams or sandy loams, the same soil preferred by corn. 
The ideal soil pH is 6.5 to 6.8.
 “Selecting Seed. Much of the success in growing 
soybeans in a garden depends on selecting the right variety 
of seed.
 “Photoperiod Sensitivity. Soybeans have one important 
characteristic that distinguishes them from many other beans: 
a built-in time clock. The plant gets its signals for fl owering 
not from the air temperature but from the length of the day 
(actually, the length of the night) or, as agronomists and 
botanists say, the photoperiod. Long days (short nights) 
delay fl owering; short days (long nights) speed up fl owering. 
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During midsummer, when most soybeans fl ower, the days 
are longer the farther you move away from the equator. For 
example, on June 22, the day length at the equator (which 
is constant year-round) is 12 hours and 48 minutes, while 
in Minneapolis, Minnesota it is 15 hours and 37 minutes. 
Because of their sensitivity to the photoperiod, most soybean 
varieties will only produce a good crop in a band no wider 
than 150 miles from north to south. North of this band the 
variety will fl ower and mature later than is desirable; south 
of it, earlier.
 “Maturity Groups. Seed soybeans are classifi ed into 
various maturity groups based on the number of days 
required for the plant to mature. In North America there are 
ten such groups, each corresponding approximately to one 
of the horizontal bands shown in Figure 7.3. Varieties in 
the 00, 0, and I maturity groups, adapted to northernmost 
production areas, are called early, early maturing, or short 
season varieties; they mature in 80-90 days? to suit the short 
growing season and the delay in fl owering caused by the 
long days. They will fl ower in almost continuous daylight. 
Varieties in maturity groups III through V are intermediate 
varieties that mature in 90-100 days? And varieties in groups 
VI through VIII, the late maturing varieties adapted to 
southern warm climates, take 100-150 days to mature. There 
are more than 100 varieties of soybeans currently available in 
North America and new improved varieties that give higher 
yields (or higher protein yields), are more resistant to insects 
and disease, and less sensitive to photoperiod limitations are 
constantly being developed by private plant breeders and 
agricultural colleges. Each variety belongs to one maturity 
group. All varieties are bush beans, not pole beans.
 “Vegetable versus Field Soybeans. When ordering 
soybeans you should specify whether you want the large-
seeded vegetable-type (also called edible- or garden-type) 
beans or the smaller fi eld-type beans. Vegetable-type 
soybeans are recommended for home gardens; they are best 
for green vegetable soybeans, easier to cook and shell, and 
better fl avored. Present popular varieties (with the number 
of days required to produce green vegetable soybeans and 
the number required to yield mature dry soybeans shown in 
parentheses) include: Prize (85/115), Kim, Kanrich (60/90), 
and Giant Green. Popular fi eld beans that are good for tofu, 
soymilk, tempeh, etc. include: Amsoy (70/100), Corsoy, 
Fiskeby V? (68/69). Two black-seeded soybeans are Panther 
(85/115), and Oriental (70/100).
 “Sources of Seed. Probably the easiest way to obtain the 
right soybean variety for your garden is to contact one of the 
following national mail-order seed companies in the USA:
 W. Atlee Burpee Co., Warminster, Pennsylvania 18974.
 Kitazawa Seed Co., 356 W. Taylor St., San Jose, 
California 95110.
 Johnny’s Selected Seeds, Albion, Maine 04910.
 For northern latitudes. When you order be sure to tell 
them where you live, Whether you want vegetable-type 

or fi eld-type beans, and ask for inoculum for the beans 
(see below). If you use stored seed, be sure it is not more 
than one year old, lest it fail to germinate well. Properly 
stored, certifi ed seeds give assurance of quality. For more 
information on seeds, contact your local county agricultural 
agent, extension service, or college.
 “How Much Seed to Use. One pound of seed (600-
900 soybeans) will plant about 150 feet of garden rows, 
yielding 20-25 pounds of shelled green vegetable soybeans; 
this should be enough to feed a family of four. Typically 90 
pounds (range 50-150 pounds) of soybeans will plant one 
acre; the bigger each seed and the narrower the rows, the 
more pounds of seed per acre are needed.
 “Inoculation. For soybean plants to produce large yields 
of soybeans with a high protein content, it is important 
that they have proper strains of nitrogen-fi xing Rhizobium 
japonicum bacteria living in their root nodules. The soybean 
rhizobia are not native to most soils. So unless your plot has 
grown a good crop of well-nodulated soybeans within the 
past 3-5 years and thus contains enough of these bacteria, 
you should inoculate your seed before it is planted with 
a commercial powdered inoculum or with soil from a 
plot that has recently grown well-nodulated soybeans. A 
majority of farmers inoculate their seeds year after year, but 
many gardeners inoculate only once. The soybean rhizobia 
inoculum can be purchased from most seed dealers at the 
same time you buy your seed beans;” (Continued). Address: 
Lafayette, California.

1161. Shurtleff, William; Aoyagi, Akiko. 1984. History 
of soybeans in Illinois. Soyfoods Center, P.O. Box 234, 
Lafayette, CA 94549. 16 p. Oct. 29. Unpublished typescript. 
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/illinois.php
 A comprehensive history of the subject. Contents: 
Introduction: Passed North Carolina in 1924 to become 
America’s largest producer of soybeans, produced over 
50% of nation’s soybeans in 1930’s, reasons for success. 
The early years (1890’s-1919): First research April 1896, 
slow advancement in early 1900’s, learned of importance of 
nitrogen-fi xing bacteria, soybean inoculation, and nodulation, 
slow expansion of soybean acreage until late 1910’s when 
demand for oats and hay decreased due to replacement of 
horses and mules. The 1920’s: Rapid growth to stardom, 
Univ. of Illinois prime supporter of American Soybean 
Association (ASA) from its 1920 founding, establishment 
of U.S. Regional Soybean Industrial Products Laboratory 
at Urbana campus in 1936 a major event in the university’s 
soybean history, cooperative effort of the 12 north central 
states and the USDA, establishment of northern branch 
of the U.S. soybean germplasm collection at the Univ. of 
Illinois in 1949, founding of International Soybean Program 
(INTSOY) from work with India. Burlison, Hackleman, and 
Woodworth: Agronomists and soybean missionaries from the 
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Univ. of Illinois. W.L. Burlison: Head of Dep. of Agronomy 
from 1920-1951, one of 2 prime pioneers in development of 
soybean industry in U.S. (with William J. Morse), early life 
and education, one of organizers and president of ASA, work 
at Univ. of Illinois. J.C. Hackleman: Extension agronomist at 
Univ. of Illinois, called “the soybean’s greatest missionary,” 
early life and education, work with soybeans, one of 
founders and president of ASA, publications, honors, death 
in 1970 at age 81. C.M. Woodworth: America’s leading early 
soybean breeder and fi rst soybean geneticist, early life and 
education, work prior to 1920, invited to Univ. of Illinois by 
Prof. Burlison in 1920, new varieties of soybeans introduced, 
published fi rst list of soybean genes in 1932, other work 
(supervision of 39 graduate students who got Ph.D.’s, 52 
publications, membership in societies, organization of 
associations), retired 1956, died 1960. Address: Lafayette, 
California. Phone: 415-283-2991.

1162. Bayona, Luis; Sichmann, W. 1984. Soyabean 
in Mozambique–IV. Results of fi eld trials performed 
in Southern Mozambique in the 1983/84 crop season. 
Project FAO/UNDP/MOZ/80/020. Soya Development 
[Mozambique]. Field Document No. 6. 36 p. Oct. [4 ref. 
Eng; por]
• Summary: This English-language document has a 
Portuguese summary titled “Soja em Moçambique–IV. 
Resultados de experimentos de campo conduzidos no 
Sul de Moçambique na Campanha Agrícola 1983/84.” It 
presents the results obtained in 6 soyabean variety trials 
and in one of seed treatment with fungicides, performed in 
Southern Mozambique at Guijá Experiment Station during 
the 1983/84 crop season. These results are compared with 
trials performed since 1979/80. Recommended medium to 
long cycle cultivars are: UFV-1 (4,130 kg/ha), IAC-5 (3,660 
kg/ha), IAC-6 (3,630 kg/ha), Santa Rosa (3,130 kg/ha), and 
IAC-7 (2,680 kg/ha) all maintained good performance with 
high yields. Also listed are promising new cultivars and their 
yields, promising short-cycle cultivars, and evaluation of 
seed treatment with fungicides.
 This project was conducted by the Ministry of 
Agriculture / INIA (Instituto Nacional de Investigacao 
Agronómica), and the Food and Agriculture Organization of 
the United Nations / FAO/UNDP. Address: FAO.

1163. Kueneman, E.A.; Root, W.R.; Dashiell, K.E.; 
Hohenberg, J. 1984. Breeding soyabean for the tropics 
capable of nodulating effectively with indigenous Rhizobium 
spp. Plant and Soil 82(3):387-96. Oct. [14 ref]
• Summary: “Summary: Most soybean varieties fail to 
nodulate effectively in tropical soils unless inoculated with 
a competitive strain of Rhizobium japonicum. Developing 
countries in the tropics, with few exceptions, lack inoculant 
industries to produce and distribute viable inoculants to 
small farmers and extension programs to teach them to use 

inoculant. Several soybean genotypes have been identifi ed 
that nodulate effectively with many strains of the ‘cowpea’ 
inoculation group which is ubiquitous in tropical soils 
of Africa. Soybean that nodulate and grow well without 
inoculant application are called ‘promiscuous’. Methods for 
incorporation of the promiscuity character into high-yielding 
backgrounds are discussed.”
 Worldwide, soybeans are the most important oilseed 
and legume crop with nearly 100 million metric tons of 
seeds produced annually. There is now great interest in many 
tropical countries to promote soybean production to meet 
their growing demand for high-quality, low cost plant protein 
and vegetable oil. Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

1164. Kauffman, Harold. 1984. Recent developments at 
INTSOY (Interview). SoyaScan Notes. Dec. 19. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: India is building an over capacity of solvent 
extraction plants, primarily for soybeans. It will create 
a lot of soybean meal, but generally not fi t for human 
consumption. However 1-2 plants are putting in equipment 
so that the meal will be fi t for human consumption.
 As of 1983 ASA has an offi ce in New Delhi; an Indian 
named Satish C. Singhal is staffi ng it. A former oil chemist, 
he worked for a local company. Dr. Kauffman talked with 
him. His and ASA’s approach / strategy is to get them to 
increase their crushing capacity so the USA can convince the 
Indian government to import more soybeans. The USA also 
wants India to use the meal locally. The more meal they use 
locally, the more meal the USA can export to those countries 
that would otherwise buy Indian meal. They are interested in 
food uses, but their main utilization goal is to build chicken 
farms.
 Another man he talked with was Tom Carter, who is 
extremely knowledgeable and working with the Cooperative 
League USA. He’s been in India for 12 years, the last 2 
with CLUSA. He is very, very supportive of using soybean 
meal for human foods. CLUSA, which is headquartered 
in Washington, DC, represents U.S. cooperatives, mostly 
farming and processing co-ops. This is tied to the Indian 
dairy co-ops. Dr. Kurien organized the National Dairy 
Development Board with the help of CLUSA. They imported 
U.S. soy oil, distributed by N.D.D.B. When sold, the 
profi ts were used to generate research and producing and 
marketing soybeans in Madhya Pradesh. Their basic strategy 
is to develop the soybean industry in order to develop 
co-ops. They both grow and crush soybeans, due to the 
great shortage of edible oils in India. They are focusing on 
soybeans and groundnuts. They have played a key role in the 
development of soy in India. One of the best organizations he 
has seen in India. NDDB is very innovative and aggressive; 
they are not tied a government organization. They really get 
the job done. Their main organization working on soybeans 
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is called “Oil Federation” (Oil Fed), located in Madhya 
Pradesh, in charge of promoting the soybean industry there. 
He’ll look for publications to send me. We need to get this 
story.
 Dr. Kauffman met Dr. Bhatnagar; he has a good overall 
view of what needs to be done. INDIA has targeted India, 
but the big problem is funding. Unfortunately about 3-4 
years ago the Indians wrote up a proposal for soybean 
utilization and submitted it to USAID. It is just now being 
implemented, but is no longer well attuned to what is needed 
right now–more basic research on soybean utilization, not 
the extension approach. Its disappointing that India will get 
$3.5 million over 5 years, but its just not that relevant now. It 
is a USAID problem; they can’t change it. It does not include 
a newsletter. Singh is back in India. Dr. Kauffman wants 
USAID to hire him as a coordinator since he knows the Sri 
Lanka success. Unfortunately, its unlikely he will be hired.
 The Indian government will set up a National Soybean 
Research Center, which will focus on production, with 
some marketing and processing / utilization. They will start 
staffi ng it later this year. USAID will probably get involved. 
The headquarters of Dr. Bhatnagar’s AICRPOS will be at 
the new center; they will probably be fused into one. It’s 
a project of the Indian Council of Agricultural Research 
(ICAR). They are supposed to interface with extension, but 
they don’t end up doing much of that.
 Dr. Kauffman was in Pakistan recently. They want a 
Sri Lanka type extension program. They have a big edible 
oil shortage. USAID was going to have a big project there 
but the ASA got congressmen to write AID urging them to 
discontinue it–so ASA could sell Pakistan more soy oil. So 
now USAID is sensitive about funding large projects on 
soybean production. Pakistan asked INTSOY to organize 
a production training course next March–the fi rst step in 
looking at a whole program. But INTSOY is concerned about 
what ASA says.
 He would like to read the manuscript on history of soy 
in India. Address: Director, INTSOY, Univ. of Illinois: 113 
Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 
Phone: 217-333-6422.

1165. International Board for Plant Genetic Resources. 1984. 
Descriptors for soyabean. IBPGR Executive Secretariat, 
Crop Genetic Resources Centre, Plant production and 
Protection Dev., FAO, Via delle Terme di Caracalla, 00100, 
Rome, Italy. viii + 38 p. 25 cm. [Eng; Chi]
• Summary: On the white cover is a black illustration of a 
soybean plant with leaves, pods, and roots. The cover to p. 
18 pages are in Chinese; pages 19 to 38 are in English.
 “In order for the global network of crop genetic resource 
centers to readily exchange data about samples along with 
plant materials, it is necessary for each center to develop 
a data bank with a certain degree of standardization. This 
standardization is provided by the descriptors for each crop 

agreed internationally.”
 For example: Section 7 is Stress reactions: Low 
temperature, high temperature, drought, high soil moisture, 
soil salinity, and soil alkalinity. For each, the soybean prefers 
the middle way. Address: Rome, Italy.

1166. J. of the American Oil Chemists’ Society. 1984. 
Soyfoods used in anti-hunger programs. 61(12):1807-08. 
Dec.
• Summary: Poor people want to eat what rich people eat. 
Focuses on the work of INTSOY, especially in Sri Lanka, 
Costa Rica, India, and Peru. Work in Mexico with Soyaven is 
also mentioned.

1167. Jackobs, J.A.; Smyth, C.A.; Erickson, D.R. 1984. 
International soybean variety experiment: Ninth report of 
results, 1982. INTSOY Series No. 27. xiv + 103 p. Dec. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in 
the following countries: (For the year 1982) Afghanistan, 
Azores, Bangladesh, Burma, Cameroon, Chile, China 
(Taiwan, ROC), Colombia, Cyprus, Dominican Republic, 
Ecuador, Egypt, French Guiana, Gabon, Ghana, Guatemala, 
Indonesia, Ivory Coast, Korea, Madagascar, Mauritius, 
Mexico, Morocco, Mozambique, Nepal, New Caledonia, 
New Hebrides, Nicaragua, Pakistan, Paraguay, Portugal, 
Puerto Rico, Reunion, Rwanda, Saudi Arabia, Senegal, 
Somalia, Sudan, Swaziland, Thailand, Turkey, United States, 
Uruguay, Vietnam, Yugoslavia, Zaire, Zambia, Zimbabwe.
 (For the year 1981) Australia, Rwanda.

1168. Soyanews (Sri Lanka). 1984. Twelve countries attend 
soya workshop. 7(4):1, 3. Dec.
• Summary: A “Soyabean Utilisation Workshop was held 
in Gannoruwa from January 14 to 26.” Among those who 
presented papers at the workshop “were some of the pioneers 
of Sri Lanka’s Soyabean Program–Dr. Carl Hittle, Project 
Leader, from the International Soybean Program, INTSOY, 
Dr. Walter Fernando, the present Director of Agriculture,... 
and Dr. H.M.E. Herath, National Co-ordinator of the 
Soyabean Project.”
 The ‘focus of the workshop was on soyabean foods 
and food products that appeal to... people in the Afro/
Asian world. Twenty-four representatives from 12 countries 
participated in the workshop. The countries represented 
were Bangladesh, Egypt, India, Indonesia, Nepal, Nigeria, 
Pakistan, the Philippines, Thailand, Vietnam and Zambia.”
 The workshop was sponsored by the Sri Lanka 
Soyabean Project and INTSOY.
 “Mr. Jayasuriya stressed the need to develop methods 
of processing soyafoods that could be undertaken at the 
community and home levels.”
 A large photo shows participants from Zambia and 
Nigeria making waddai at the workshop as two local 
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assistants look on.
 Note: The unpublished proceedings of this workshop (2 
vols.) have their own record (Jan. 1985) and are owned by 
Soyinfo Center (Nov. 2010).

1169. Soyanews (Sri Lanka). 1984. Soyabean utilization. 
7(4):1, 3, 12. Dec.
• Summary: This is a summary of papers presented at a 
“Soyabean Utilisation Workshop,” held in Gannoruwa, Sri 
Lanka, from January 14 to 26.” Pages 5-8 are summaries of 
the papers, as follows: (1) History of the Sri Lanka Soyabean 
Program, by Wilmot B. Wijeratne, former Manager of 
the Soyabean Foods Research Centre, Gannoruwa. (2) 
Pilot Plant (Soyabean Foods Research Centre), by H.M.E. 
Herath, National Co-ordinator, Soyabean Development 
Program. (3) The Illinois Group, by L.S. Wei & A.I. Nelson, 
INTSOY, Univ. of Illinois. (4) Soya as a crop, by Mervyn 
Sikurajapathy, Co-ordinator Cropping Systems Program. 
(5) Agronomy, by Cecil Dharmasena, Soyabean agronomist 
and Manager, Sri Lanka Soyabean Program. (6) Breeding, 
by V. Arulnandhy, Soyabean Breeder, Maha Illuppallama, 
ARS [Agricultural Research Service]. (7) Marketing, by C.Y. 
Lee and D.E.F. Suraweera. (8) Nutrition, by Prof. Priyani 
Soysa, Faculty of Medicine, Colombo. (9) Bakery Products, 
by Osita Nwazole of Nigeria. (10) Food habits, by Kenneth 
Abeywickrema, Marketing consultant.
 Photos show (pages 5 and 9): (1) Soya-based snack 
foods on a long table with white tablecloth. (2) Stone used 
for dehulling legumes in Sri Lankan homes. (3) Dr. (Mrs.) 
Olusla Omueti from Nigeria tries her hand at grinding 
soaked soyabeans on the kitchen grinding stone [like the 
metate of North America]. (4) Chief Instructress Miss Ellen 
Jayawardene, surrounded by people at a cookery lesson. 
(5) Workshop participants taking a closer look at prepared 
soyafoods.

1170. Viaene, M. 1984. Joint FAO/WHO Food Standards 
Programme. Codex Committee on Vegetable Proteins. 
Working group on “Soy drinks.” Questionnaire. Ministere 
de la Sante Publique, Inspection des Denrees Alimentaires, 
Batiment Vesale, 1010 Bruxelles, Belgium. 6 p. Dec. 
Unpublished manuscript. [Eng]
• Summary: There are two pages of questions. Here are 
the questions on page 1: (1) Are soy based beverages being 
commercialized in your country? If so, to what extent?
 (2) If so, are they subject to legal requirements?
 (3) If so, which are those legal requirements? (a) protein 
content (N x 6.25)? (b) are mixtures of soy protein and 
other proteins allowed? (c) nature of the soy proteins used 
as raw material,–intact soy bean–dehulled soy bean–soy 
isolates–others (d) total fat content? (e) are any fats other 
than soy bean oil allowed in soy beverages? If so, how much 
(percentage)? (f) sugar content? (g) are any preservatives 
allowed? If so, in what amount? (h) are any fl avours and 

mixtures with natural fl avouring products allowed? (i) is the 
absence of antinutritional factors (e.g. antitrypsin) required? 
(j) any special labelling requirements? (k) other remarks. 
Address: Bruxelles, Belgium.

1171. Ay, P.; Weber, M.; Yusuf, I. 1984. On farm research 
shows opening for new product: Soybean and locustbean as 
substitutes in Ilorin Agricultural Development Project Area. 
IITA, Ibadan, Nigeria: Resource and Crop Management 
Program. 11 p. Unpublished manuscript. *
Address: International Inst. of Tropical Agriculture, Ibadan, 
Nigeria.

1172. IRAT–CIRAD. 1984. Fiches descriptives des variétées 
d’aubergine, d’oignon, de melon, de patate douce, de soja 
et de tomate, créés par l’IRAT. Division d’Amélioration des 
Plantes [Descriptive cards on varieties of eggplant, onion, 
melon, sweet potato, soya, and tomato created by the IRAT 
Division of Plant Improvement]. France: IRAT. [Fre]*
Address: France.

1173. IRAT–Guyane. 1984. Rapport des activités 1983 
[Report of activities in 1983]. French Guiana: IRAT. 151 p. 
[Fre]*
• Summary: Discusses the cost of production of a hectare of 
mechanized soybean culture: Mechanized work 1,910 francs. 
Inputs (seed, herbicides, pesticides, fertilizer) 2,117 francs. 
Hand-labor 105 francs. Total: 4,132 francs/hectare. Address: 
French Guiana.

1174. IRAT, France. 1984. Rapport annuel 1984 [Annual 
report 1984]. Nogent-sur-Marne, France: IRAT (Institut 
de Recherches Agronomiques Tropicales et des Culturies 
Vivrieres). 274 p. [Fre]*
• Summary: In Gabon, the disease Cercospora sojina was 
found and investigated on soybeans. Address: Paris, France.

1175. Lamb, R.P.; Sichmann, W.; Bayona, L. 1984. Fixacao 
simbiótica do azoto atmosférico. Resultados de ensaios de 
inoculacao de soja (Glycine max) realizados na campanha 
1983/84 em Moçambique [Symbiotic fi xation of atmospheric 
nitrogen. Results of trials of inoculation of soybeans 
performed during the crop season 1983/84 in Mozambique]. 
Project UNDP/FAO/MOZ/80/020. Soya Development. 
Ministério de Agricultura, Maputo, Mozambique. [Por; eng]*
Address: FAO.

1176. Sichmann, W.; Verneti, F.J.; Tomm, G.O.; Bayona, 
L. 1984. Soyabean in Mozambique. II. Results of fi eld 
trials performed in 1981/82 crop season. Project AGOA/
MOZ/80/020. Soya Development [Mozambique]. Field 
Document No. 2. [Eng; por]*
Address: FAO.
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1177. FAO/WHO (World Health Organization). 1984. 
Estimate of human amino acid requirement. In: Nutrition 
Foundation, ed. 1984. Present Knowledge in Human 
Nutrition. Washington, DC: Nutrition Foundation. See p. 
139. *
• Summary: A table shows an estimate in mg/kg body weight 
of the human amino acid requirements for an infant, 2-year-
old, 10-12 year old boy, and adult. Amino acids shown are 
histidine, isoleucine, leucine, lysine, methionine + cystine, 
phenylalanine + tyrosine, threonine, tryptophan, and valine. 
The table is reprinted in S.R. Sing et al. 1987, p. 159.

1178. Food and Agricultural Organization of the United 
Nations. 1984. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 38:142.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
Senegal: Achieved yields of 1,080 kg/ha in 1983, and 1,000 
kg/ha in 1984.
 In the 1985 issue of this Yearbook, Ivory Coast was 
renamed Côte d’Ivoire.

1179. IITA Research Highlights. 1984. Soybean lines for the 
lowland tropics. p. 86-88. For the year 1983.
• Summary: Two major constraints to soybean production 
in the tropics are the inability of most lines to form nodules 
necessary for symbiotic nitrogen fi xation, and rapid loss of 
seed viability in storage in a warm, humid environment. IITA 
scientists have found several soybean lines that help to solve 
these problems. Note: In the front of the publication is an 
aerial photo of IITA. Address: Ibadan, Nigeria.

1180. IITA Research Highlights. 1984. Secondary and 
micronutrient requirements of soybeans in the savannas. p. 
89-91. For the year 1983.
• Summary: “Agroclimatic zones with the greatest potential 
for soybean production in West Africa are the Guinea 
savannas, but only limited work has been done on the 
secondary and micronutrient requirements of the crop in 
these regions of Nigeria. Trials were conducted at two sites 
in Benue State to determine these requirements, as well as 
for phosphorus and potassium.” Address: Ibadan, Nigeria.

1181. International Institute of Tropical Agriculture. 1984. 
Grain Legume Improvement Program: Research Highlights 
1981-1984. IITA, PMB 5320, Oyo Road, Ibadan, Nigeria. 81 
p. [4 ref. Eng]

1182. International Institute of Tropical Agriculture. 1984. 
Annual report 1983. Ibadan, Nigeria. vi + 218 p.
• Summary: Within the Grain Legume Improvement 
Program, the section titled “Soybeans” (p. 97-106) discusses: 
Genetic improvement: Variety trials in Nigeria at Zaria, 
Mokwa, Ilorin, and Ibadan, segregating generations, virus 

resistance. Entomology: Insect survey and yield loss 
assessment, insect resistance (extensive damage by stink 
bugs in some regions). Virology: Serology of soybean 
mosaic virus, resistance to soybean mosaic virus, soybean 
dwarf disease, a new virus disease, mild mottle disease. 
Microbiology: Soybeans (nodulation with indigenous 
rhizobia). Address: Ibadan, Nigeria.

1183. Kogan, Jenny. comp. 1984. International directory of 
soybean entomologists 1984. Urbana-Champaign, Illinois: 
Soybean Insect Research Information Center (SIRIC). 45 p. 
22 cm.

• Summary: Entomologists are listed alphabetically by 
country, and within each country, alphabetically by surname. 
There is a country index and a name index.
 SIRIC “was established in 1969 to search, store, and 
retrieve the expanding worldwide literature of arthropods 
associated with soybeans. SIRIC is a component of the 
Soybean Entomology Program of the Section of Economic 
Entomology, Illinois Natural History Survey, where 
the Center is housed. SIRIC is funded mainly by the 
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International Soybean Program (INTSOY) of the College 
of Agriculture, University of Illinois at Urbana-Champaign. 
Additional funding has been provided by the Consortium 
for Integrated Pest Management, a U.S. Department of 
Agriculture sponsored program through Texas A&M 
University.”
 Color photos of insects appear on the front cover and 
on the inside back- and back cover. Address: Soybean Insect 
Research Information Center, Univ. of Illinois Natural 
History Survey.

1184. Liu, Chiung-Pi; Shanmugasundaram, S. 1984. Frozen 
vegetable soybean industry in Taiwan. In: Proceedings of the 
Symposium on Vegetables and Ornamentals in the Tropics. 
See p. 199-212. Held 27-28 Oct. 1982 at Universiti Pertanian 
Malaysia, Malaysia. [Eng; mal]
• Summary: The term “vegetable soybean” refers to 
“immature green soybeans, either in pods or as shelled 
beans.” Vegetable soybean varieties were introduced into 
Taiwan in about 1967 by Japanese trading companies. 
Frozen soybeans now constitute about 45% of all frozen 
vegetables exported from Japan, making them the most 
important and profi table frozen vegetable exported from 
Taiwan. Approximately 60% of Taiwan’s frozen soybeans 
are exported through Japanese trading fi rms, especially C. 
Itoh Co. Ltd., Mitsui Bussan Co. Ltd., Mitsubishi Co. Ltd., 
Marubeni Co. Ltd., and Toshoku Co. Ltd. In 1981 Taiwan 
exported 25,000 tons of frozen vegetable soybean pods 
worth US$21 million to Japan. These frozen exports have 
been rising steadily since 1975, as shown in Fig. 1.
 Although new varieties of vegetable soybeans are 
now being tested, 95% of the vegetable soybean area in 
Taiwan is planted with the variety Tsurunoko (“Child of the 
crane”), known to Taiwanese farmers as #205. In Taiwan 
an estimated 4,600 ha were planted to vegetable soybeans 
in 1980, increasing to 5,300 ha in 1981. Most of this area is 
concentrated in Pintung and Kaohsiung counties in southern 
Taiwan (just below the Tropic of Cancer), but signifi cant 
amounts are also planted to the northwest in Changhwa and 
Taichung counties. The primary cropping season is autumn.
 Table 6 shows expenditures (in US dollars per year) 
on selected foods in Taipei, Taiwan, from 1977 to 1981. 
The fi gures 1977–1981 for various soy-related foods are: 
Soybean curd (tofu) 7.9–7.1. Soybean curd cake (okara) 
9.3–8.4. Soybean milk 3.0 (1978)–5.0. Vegetable soybean 
without pod 2.5–2.6. Soybean 0.5–0.6. Address: AVRDC, 
Tainan, Taiwan.

1185. Montange, D.; Beunard, P. 1984. Croissance des 
rhizobiums dans le fermenteur IRAT. Survie dans les 
inoculums [Growth of rhizobia in the IRAT fermentor, and 
survival in the inocula]. Agronomie Tropicale (France) 
39(2):145-48. [8 ref. Fre; eng; spa]
• Summary: “Often commercial inoculants for legume plants 

are not very effi cient in the tropics where bad transport and 
storage conditions cause a heavy mortality among rhizobia.
 “A fermentor has been developed by IRAT which, with 
minimum infrastructures, produces a high quality inoculant 
the strains of which can be chosen according to country 
needs.
 “The growth curves of two rhizobia showed that this 
inoculant production system was effi cient.
 “Rhizobium survival was studied at 28ºC on various 
carriers; for the moment peat remains the best one to have 
the higher survival rate (use for 6 months).
 “Making granulated inoculant can be envisaged using 
clay fl oats (attapulgite) mixed with inoculated peat.” 
Address: Service de rhizobiologie, IRAT-GERDAT, BP 5035, 
34032 Montpellier Cédex, France.

1186. Rand, William M.; Uauy, Ricardo; Scrimshaw, N.S. 
eds. 1984. Protein-energy-requirement studies in developing 
countries: Results of international research. Food and 
Nutrition Bulletin, Supplement No. 10. 369 p.
• Summary: “Report of a workshop of the International 
Union of Nutritional Sciences held in Berkeley, California, 
USA, 10-14 August 1981, to consider research organized 
by the United Nations University, the Food and Agriculture 
Organization, and the World Health Organization.”

1187. Samson, C.; Montange, D.; Beunard, P. 1984. 
Infl uence du pH du milieu nutritif sur al fi xation de l’azote 
par l’association Glycine max–Rhizobium japonicum 
[Infl uence of the pH of the nutritive medium on the 
fi xation of nitrogen by the soybean–Rhizobium japonicum 
association]. Agronomie Tropicale (France) 39(2):149-52. [8 
ref. Fre; eng; spa]
• Summary: “The ISRA-IRAT 44A/73 cultivar of soybean... 
was grown on sand watered with nitrogen-free nutrient 
solutions at pH 6.5 and 4.5. The production of dry matter 
was seen to greatly differ depending on the Rhizobium 
japonicum strains used. This trial showed that R. japonicum 
strains possessing a high symbiotic fi xation capacity at pH 
below 5.0 could be found by using mass selection.” Address: 
IRAT-GERDAT, BP 5035, 34032 Montpellier Cedex, France.

1188. Vallaeys, Guy; Dion, H.G.; et al. 1984. Report of the 
third external review of the Asian Vegetable Research and 
Development Center, April 23–May 14, 1984. Shanhua, 
Taiwan. xxvi + 176 p. No index. 27 cm.
• Summary: Contents: Foreword. Executive summary. 1. 
Introduction. 2. Nature and structure of AVRDC. 3. Legume 
program: Soybean (p. 8-19), mungbean. 4. Horticultural 
program. 5. Nutrition, environment and management 
program. 6. Disciplinary research: Physiology, pathology, 
entomology. 7. Supporting resources and services. 8. 
Training program. 9. The Taiwan Development Program. 
10. Outreach programs. 11. Research organization and 
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management. 12. Administrative and fi nancial management. 
13. Future plans. 14. Other strategic considerations. 15. 
Overall assessment. Appendices (1-6). Address: 1. Chairman; 
2. Secretary. Both: AVRDC External Review Panel.

1189. Nelson, A.I. 1985. Present status of soybeans and 
soyfoods in India (Interview). Conducted by William 
Shurtleff of Soyfoods Center, Jan. 29. 1 p. transcript.
• Summary: Prof. Nelson is not aware of any soy ice cream 
being made on any level in India.
 The soy program in India is improving signifi cantly. He 
visited there recently for several days. A very substantial All-
Indian research and development effort is being established 
in Bopal (the center of soybean production) to be used for 
training in soybean utilization and production. It is being 
funded by the Government of India and US AID (part of 
the PL 480 program). They hope to involve INTSOY very 
strongly.
 The soybean utilization plant in Sri Lanka looks just 
beautiful. “It’s got to be head and shoulders above anything 
else in the world.” The short course there was excellent with 
24 participants from Sri Lanka. Address: Prof., Dep. of Food 
Science, Univ. of Illinois.

1190. Arulnandhy, V. 1985. Major accomplishments in 
breeding soybeans in Sri Lanka. In: 1985. Sri Lanka Soybean 
Utilization Training Program and Workshop: Proceedings. 
See p. 57-70.
• Summary: Contents: Introduction. Cropping pattern for 
soybean (the major rainy season, or Maha season, is Nov. to 
Feb. whereas the minor rainy season, Yala season, is May 
to Aug.). Production constraints: Poor seedling emergence 
and stand management, poor seed quality, pest and disease 
infestation, weed competition, drought stress, ineffective 
inoculation, minimum inputs.
 Major breeding accomplishments (Breeding for 
high yield is not suffi cient in Sri Lanka, “Other attributes 
that contribute to yield stability are equally important”): 
Adaptability to farmer’s conditions of cultivation, seed 
viability, earliness, season specifi city (soybeans are grown 
during both the wet season, Maha, and the dry season, Yala, 
in Sri Lanka), shade tolerance, disease resistance, insect 
resistance, effi cient nitrogen fi xing ability, identifi cation of 
effi cient strains of rhizobia, protein and oil.
 Breeding methodology: Screening, crossing, breeding 
methods, testing programs.
 Varietal improvement (It began in 1973 with the 
INTSOY program in Sri Lanka), Hardee, Bossier, Pb-1, four 
improved lines developed in Sri Lanka. Outlook. Address: 
Soybean breeder, Agricultural research station, Maha 
Illuppallama, Sri Lanka.

1191. Jayawardene, Ellen. 1985. Soyabean utilization home 
level training programme. In: 1985. Sri Lanka Soybean 

Utilization Training Program and Workshop: Proceedings. 
See p. 409-21.
• Summary: Training programs have been carried out 
since Aug. 1978. By December 1984 some 3,071 people 
received training in 170 programs lasting 2 days to 2 weeks. 
In addition, 18,694 people participated in 355 one-day 
outstation demonstrations. Over 400 extension workers from 
the Department of Agriculture from 24 districts have been 
trained. They, in turn, have conducted 557 demonstrations 
in 1983 and 1984 involving 15,906 participants. A mobile 
demonstration unit was used for conducting outstation 
programs; these were assisted by UNICEF and CARE. 
Address: Program head.

1192. Lee, C.Y.; Suraweera, D.E.F. 1985. A note on soya 
bean marketing in Sri Lanka. In: 1985. Sri Lanka Soybean 
Utilization Training Program and Workshop: Proceedings. 
See p. 97-111. Available from Soyabean Foods Research 
Center, Gannoruwa.
• Summary: From farmers the soybeans go to either the 
Paddy Marketing Board (PMB), Co-ops, private traders, or 
village boutiques. PMB sells them to either Ceylon Tobacco 
Co. (Thriposha) or Ceylon Oils and Fats Corp. Address: 1. 
Regional Marketing, Credit and Cooperatives Offi cer, FAO 
Bangkok, Thailand; 2. Senior Agricultural Economist, Dep. 
of Agriculture, Peradeniya, Sri Lanka.

1193. Nelson, A.I.; Wei, L.S. 1985. Utilization of whole 
soybeans–INTSOY basic concepts. In: 1985. Sri Lanka 
Soybean Utilization Training Program and Workshop: 
Proceedings. See p. 205-23. [9 ref]
• Summary: The University of Illinois’ involvement in 
commercial utilization of whole soybean foods was started in 
a very limited manner in 1969, when the Illinois group made 
a limited survey of food products containing soy components 
which were presently on sale on the U.S. market. That year 
only two other U.S. organizations were engaged in utilization 
research on foods made from whole soybeans: Cornell Univ. 
at Ithaca and Geneva, New York (liquid soy beverages), and 
the USDA Northern Regional Research Laboratory at Peoria, 
Illinois (dry/powdered soy beverage).
 Research work was started at the University of Illinois 
in January 1970 by Wei, Steinberg, and Nelson of the Univ. 
of Illinois, Dept. of Food Science, Processing-Engineering 
Group. A second Processing-Engineering Group in the Dep. 
of Food Science began to publish their work on soybean 
utilization in 1977. Located in the Dairy Manufacturers 
Building, they included researchers Munir Cheryan and O. 
Omosaiye, who did pioneering work on ultrafi ltration. A 
third group in the Department of Food Science, the Nutrition 
Group, began to publish its work on soybean utilization 
in 1977 also. This group included John W. Erdman, K.E. 
Weingartner, R.M. Forbes, etc. They did many studies 
on mineral bioavailability of soyfoods. Address: Univ. of 
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Illinois, Urbana, Illinois.

1194. Preface. 1985. In: 1985. Sri Lanka Soybean Utilization 
Training Program and Workshop: Proceedings. 3 p. 
Unpublished manuscript. Unnumbered pages.
• Summary: “Prior to 1970 soybean was a little known crop 
in Sri Lanka’s agriculture. A variety of green soybean was 
traditionally grown and consumed by farmers in a restricted 
area of the hill country on a small scale. At the research 
level, the present Director of Agriculture (Sri Lanka), Dr. 
G.W.E. Fernando (their Deputy Director in Charge of the 
dry zone Agriculture Research Station) maintained several 
soybean varieties, more out of personal interest in the crop 
than as an integral part of research priorities. At that time, the 
late William G. Golden Jr. was in the country as an expatriate 
consultant in Rice research programs. He had a vision for 
the potential of soybeans in the country and tried to arouse 
interest among researchers on growing the crop. Dr. Golden 
distributed a limited amount of ‘mini kits’ (containing seed, 
inoculum, fertilizers and instructions) for raising small plots 
of soybeans.
 “Government became interested in the crop in early 
1970’s, particularly to supplement the locally grown 
pulses and eventually to substitute imports. After careful 
consideration by the Ministries of Agriculture, Health and 
Planning, the decision was made to study the feasibility 
of introducing soybeans to the local agriculture. The 
government addressed the FAO on the matter and at their 
instance [request], Dr. Carl N. Hittle of INTSOY (later Co-
ordinator of the Sri Lanka Soybean Program for several 
years) visited Sri Lanka in October 1972 for initial feasibility 
studies. A project proposal for soybean development was 
prepared by the FAO and Government of Sri Lanka and 
submitted to the UNDP in November 1973. The original 
proposal was accepted and funding became available 
for Phase I of the project in March 1975. The FAO then 
subcontracted the execution of the Project to INTSOY at 
the University of Illinois. The UNDP continued to fund the 
Project through three phases covering the period March 1, 
1975 through December 31, 1984. The original proposal 
did not contain funds for soybean utilization and therefore 
additional funds were sought and obtained through CARE 
and UNICEF for that part of the program.”

1195. Sri Lanka Soybean Project. International Soybean 
Project (INTSOY). 1985. Soybean Utilization Workshop: 
Summary report. Urbana, Illinois: INTSOY. 15 p. Held 
14-16 Jan. 1985 at Soyfoods Research Center, Gannoruwa, 
Peradeniya, Sri Lanka.
• Summary: The workshop was organized by the Sri Lanka 
Dept. of Agriculture, and INTSOY. Contents: Background. 
Workshop objectives. Highlights. Nutrition. Sociology. 
Appendix I: Participants (directory of 28 people from 13 
countries, including Bangladesh, Egypt, India, Indonesia, 

Korea, Nepal, Pakistan, Philippines, Sri Lanka, Thailand, 
Vietnam, and Zambia). Appendix II: Instructors (all from Sri 
Lanka or INTSOY). Appendix III: Course schedule. Address: 
Urbana, Illinois.

1196. Sri Lanka Soybean Project; International Soybean 
Project (INTSOY). 1985. Sri Lanka Soybean Utilization 
Training Program and Workshop: Proceedings. 2 vols. 
Gannoruwa, Peradeniya, Sri Lanka. 525 p. Held 14-25 Jan. 
1985 at Gannoruwa, Sri Lanka. No index. 28 cm.
• Summary: The proceedings of this interesting workshop 
exist only as an unpublished manuscript. The program 
was divided into the following segments, each with 
its own convenor: Introduction and history. Soybean 
production (C.N. Hittle). Production and marketing (N. 
Ranaweera). Training and publicity (S. Wijeygoonewareena). 
Nutrition (P. Soysa). Utilization (A. Nelson). Laboratory 
practicals–Production of soy-based foods at SFRC. Dry 
Zone tour to Agriculture Research Station and Rajasoya 
in Maha Illuppallama, Anuradhapura District farmer’s 
fi eld, Pelwehera seed production farm. Hill country tour. 
Commercial processing (L.S. Wei, T.D.W. Siriwardena). 
Home level processing (Ellen Jayawardena). Field tours: 
CARE Thriposha plant, oils and fats corporation plant 
(Seeduwa), U.N. Gunasekara plant, Forbes and Walker plant, 
Glaxo Ltd.
 Contains a directory of instructors (25) and participants: 
24 students came from 12 countries–Bangladesh, Egypt, 
India (4), Indonesia, Korea, Nepal (2), Nigeria (3), Pakistan, 
Philippines, Thailand (3), Vietnam (2), Zambia (4). Address: 
Sri Lanka.

1197. Wijeratne, Wilmot B. 1985. History of Sri Lanka 
soybean utilization project. In: 1985. Sri Lanka Soybean 
Utilization Training Program and Workshop: Proceedings. 
See p. 30-44.
• Summary: Contents: Introduction and history (started 
in early 1975). Physical facilities for R&D. Training. 
Consultancy. Commercial processing activities. The Home 
Level Utilization Program.

1198. Pathiravitana, S. 1985. Re: The possible end of 
Soyanews. Letter to William Shurtleff at Soyfoods Center, 
Feb. 28. 2 p. Typed, with signature on aerogramme.
• Summary: February marks the end of Soyanews under 
CARE funding. The agreement is that the Dept. of 
Agriculture now takes it over. The CARE agreement was 
to go on until 1983; the extensions were given because the 
Dep. was not ready to take over. In 1985 they are still not 
ready–the main reason being lack of fi nance. At present 
they have the resources to produce an occasional issue. If 
John McLeod were there–the only one at CARE who was 
sincerely interested in soya–a way might have been found to 
keep the publication going. A team from Plenty Canada led 
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by Larry McDermott was here to do a report for CIDA on the 
grass roots development of the soya program in Sri Lanka. 
They seemed like the right people for making a contribution. 
But there has been no word from them for a long time.
 There is a lot of competition now in Sri Lanka among 
multi-nationals to introduce soya milk as part of the school 
feeding program. Countries involved are Denmark and 
Sweden with the name Alfa-Laval fi guring prominently. 
Address: 3 Jaya Rd., Colombo 4, Sri Lanka.

1199. Oyekan, P.O. 1985. Report of the nationally 
coordinated research project on soybeans. In: International 
Inst. of Tropical Agriculture. 1985. Proceedings of the 5th 
Annual Workshop of the Nigerian Soyabean Scientists on 
Nationally Coordinated Research Projects on Soybean. 
Ibadan, Nigeria. Publication No. 5. 122 p. See p. 7-9. Held 
4-5 Feb.
• Summary: “Cooperative research projects on soyabean 
at the national level started in Nigeria in 1981 after the 
fi rst planning meeting by soyabean scientists from IAR&T 
[Institute of Agricultural Research and Training], IAR [the 
Institute for Agricultural Research], NCRI [the National 
Cereals Research Inst.], and IITA in October 1980. The idea 
of such national soyabean improvement cooperative trials 
was a by-product of the informal collaboration in soybean 
variety testing between IITA and IAR&T since 1977.” 
These four organizations still carry out most of the soybean 
research in Nigeria. There are various coordinated research 
projects. Address: NCRPS Co-ordinator.

1200. Shanmugasundaram, S. 1985. The Tropical Vegetable 
Information Service. TVIS News 1(1):1. Feb.
• Summary: The Tropical Vegetable Information Service 
was established by AVRDC with grant funds from the 
International Development Research Centre of Canada. 
The objective of the project is to strengthen and expand 
specialized information analysis activities on tropical 
vegetables, specifi cally mungbean, soybean, and Chinese 
cabbage. The goals of the program are to collect, store, 
and analyze documents, and to establish a computerized 
information retrieval system for these crops. To meet 
these goals, TVIS will be responsible for producing a 
computerized literature-retrieval service and a variety of 
publications. The retrieval service should be operational by 
May of 1985. Address: AVRDC, Shanhua, Taiwan.

1201. Tichagwa, J.S. 1985. Yield of pedigreed lines from 
crosses of narrow leafl et soybeans and Zimbabwe cultivars. 
TVIS News 1(1):2. Feb.
• Summary: TVIS stands for the Tropical Vegetable 
Information Service (AVRDC, Tainan, Taiwan). Address: 
Ministry of Agriculture and Crop Breeding Inst., Dep. of 
Research and Specialist Service, Harare Research Station, 
P.O. Box 8100, Causeway, Zimbabwe.

1202. TVIS News. 1985. Manual seeder steps up soybean 
production. 1(1):5. Feb.
• Summary: This mechanical soybean seeder was developed 
by the Asian Institute of Technology (AIT). It cuts in half the 
number of days required to plant a soybean crop. Large, clear 
illustrations show a dryland seeder and a wetland seeder–
with each part labeled.
 Note: TVIS, which stands for Tropical Vegetable 
Information Service, was established by the Asian Vegetable 
Research and Development Center (AVRDC) in Taiwan.

1203. TVIS News. 1985--. Serial/periodical. The Tropical 
Vegetable Information Service, Asian Vegetable Research 
and Development Center (AVRDC), P.O. Box 42, Shanhua, 
Tainan 741, Taiwan. Vol. 1, No. 1. Feb. 1985.
• Summary: This periodical supplements (but does not 
replace) Centerpoint, a newsletter which continues to be 
published by AVRDC. In the fi rst issue of TVIS News (Feb. 
1985) are four short articles about soybeans (each cited 
separately) and an 8+ page worldwide bibliography on the 
soybean (most entries have an abstract), which includes 
articles about West Java (#40001), Puerto Rico (#40002), 
Brazil (#40003-04), Vietnam (Mekong Delta #40040-41), 
Cambodia, China, Thailand (#40034), Taiwan (#40032), etc.

1204. Wang, Wen-hsiou; Widodo, Ir. 1985. Introduced 
soybean cultivars in Indonesia. TVIS News 1(1):4. Feb.
• Summary: Soybean can be planted in Central Java both 
in the spring (upland, from Jan. to late March) and fall 
(lowland, from June to early Aug., after 1 or 2 rice crops) 
seasons.
 The purpose of this trial was to screen four promising, 
small-seeded soybean varieties for commercial plantings. 
Two of these had been developed by AVRDC (Taiwan) and 
two were from Indonesia. The trial was conducted at the 
Provincial Horticultural Farm at Bandungan.
 Table 3 shows that the two AVRDC varieties gave the 
best yields, 2.3 and 2.1 tones per ha. The seed giving the 
highest yield had a 1,000 seed weight of 126 gm. Address: 
1. Agronomist, ROCATM; 2. Agronomist, Inc. Counterpart. 
Both: P.O. Box 31, Salatiga, Semarang, Indonesia.

1205. Russell, Nathan; Cassaday, K.; Keyser, Janet M. 1985. 
Institute workshop sparks interest in production of soybeans 
to fi ll demands of nutrition clinic. IITA Research Briefs 
6(1):2-2. March.
• Summary: Describes how Nigerian mothers come to the 
Kersey Home in Ogbomosho, Nigeria, to make soymilk 
for their babies. “Fifteen months ago, Ruth Womack, a 
missionary nurse who has for 29 years operated a clinic 
in Ogbomosho, Nigeria, to combat the effects of protein 
defi ciency in children, attended a soybean utilization 
workshop at IITA. Miss Womack came away from the 
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workshop with a new solution to the children’s health crisis 
at her clinic, where she was using imported canned soymilk 
supplemented by ‘blood cheese’ made from boiled animal 
blood to restore the vitality of the children. She learned how 
Nigerian women could make soymilk themselves and escape 
the diffi culty of obtaining expensive imported supplies. ‘We 
are certain that soybeans are the answer to the malnutrition 
problems of West Africa,’ Miss Womack says.”
 The Kersey Home was founded in the early 1920s by a 
Southern Baptist Convention missionary nurse. The Home is 
now run by a staff of 19 on both an outpatient and inpatient 
basis. “Last year the clinic had more than 24,000 outpatient 
visits. At any given time the clinic is temporarily home to 
about 40 severely malnourished children who are placed on 
a diet consisting mainly of various traditional foods fortifi ed 
with soybean. Meals are prepared by mothers or guardians, 
who attend weekly classes given by staff members on the 
use of soybeans in making soups, soymilk, and other foods... 
Many of the women who come to the home already are 
engaged in agriculture. The objective now is to make them 
just as capable in growing soybeans as they have been in 
using them.” Address: IITA, Ibadan, Nigeria.

1206. Vaidehi, M.P.; Annapurna, M.L.; Vishwanath, N.R. 
1985. Nutritional and sensory evaluation of tempeh products 
made with soybean, ground-nut, and sunfl ower-seed 
combinations. Food and Nutrition Bulletin (United Nations 
Univ.) 7(1):54-57. March. [15 ref]
• Summary: 100% soy tempeh was not favored by the taste 
panel. The sunfl ower-soy combination in tempeh curry and 
fried chips was highly acceptable. The cost of preparing 1.5 
kg of tempeh was less than 1 U.S. dollar. Therefore it is a 
very economical and nutritious plant food.
 In addition, tempeh was prepared with and without the 
addition of bakla (Vicia faba) to soybeans in various ratios 
to obtain a tempeh of acceptable quality and nutritional 
value. Bakla tempeh at a 1:1 ratio was found to be crisper 
and more palatable than plain soybean tempeh, but at 3:1 
the tempeh had a mushroom odour. Address: Dep. of Rural 
Home Science & Dep. of Agricultural Microbiology, Univ. 
of Agricultural Sciences, Hebbal, Bangalore 560 024, India.

1207. Shurtleff, William; Aoyagi, Akiko. 1985. History of 
soya and the soybean development program in Sri Lanka. 
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 31 p. 
April 16. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/ AsSoSriL1. 
A comprehensive history of the subject. Contents: 
Introduction. Demographic background. Early history of 
soya in Sri Lanka. Meals for Millions in Ceylon (1955-
1972). Establishment of Sri Lanka soybean development 
program. A brief chronology of key events: 1973-. Activities 
of the soybean development program: summary. Soybean 

production project. Soyanews. The Soyabean Foods 
Research Center. Role of Sri Lankan government and 
Thriposha. Commercial production of soyfoods. Institutional 
use of soyfoods: hospitals, prisons. Ongoing training abroad. 
Future prospects for soybeans and soyfoods. Conclusion.
 Note: By the year 2000 it was clear that the soybean 
programs that had been so active during the period from 
1955 to 1990 had not succeeded in helping the soybean 
to take root permanently in Sri Lankan food culture and 
agriculture. We would suggest several reasons. (1) The Meals 
for Millions program ended up as basically a food giveaway 
program, which was unsustainable. (2) The program that 
involved the University of Illinois and INTSOY was 
conceived by the government with relatively little focus on 
starting new business in Sri Lanka. When the government 
lost interest or money, the program stalled and eventually 
fi zzled out. (3) The Soyabean Foods Research Center used 
state of the art technology from the USA and Europe. But 
this technology was inappropriate in Sri Lanka except for 
potential large soyfood processing businesses. The Center 
would probably have been much more effective if it had 
been conceived as a center where people who wanted to start 
new businesses came to learn how to make soyfoods, such 
as tofu, soymilk, soy yogurt, roasted soy fl our, etc. using 
relatively simple and inexpensive appropriate technology, 
then returned home with a small loan and with the necessary 
equipment, plus plenty of follow-up from the program. (4) 
The idea of making soyfoods at home has never worked 
anywhere in the world; it takes too much time. Making them 
on a village level will work if the village is large enough 
to support one person who makes the soyfoods or, equally 
good, if a group of people in the village forms a cooperative, 
individuals or small teams can make one or more soyfoods 
on a rotating basis. That way each member would get fresh 
soyfoods each day free of charge. (5) The program gave little 
emphasis to edamame / green vegetable soybeans as a new 
garden vegetable. (6) From about 1983 until 2009 there was 
a terrible civil war in Sri Lanka between the militant Tamil 
Tigers in the north and the government of Sri Lanka in the 
south. The Tigers fought to create an independent Tamil state 
named Tamil Eelam in the north and the east of the island. 
After a 30 year long military campaign, the Sri Lankan 
military defeated the Tamil Tigers in May 2009. But this war 
took the government’s attention and resources away from 
many other worthwhile projects–including soybeans and 
soyfoods. Address: Lafayette, California. Phone: 415-283-
2991.

1208. Batinic-Haberle, I.; Nierle, W.; Sebecic, B.; 
Momirovic-Culjat, J. 1985. Dynamics of proteins and amino 
acids biosynthesis in developing soybean seed. Eurosoya No. 
3. p. 5-11. April. [30 ref. Eng; eng; fre; spa]
• Summary: “The content of proteins and amino acids was 
followed up during the seed development of two soybean 
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cultivars (Glycine max (L) Merr.), Maksimirka and Srecka, 
in defi ned climatic conditions of growing in the course of 
two years. It was found that the greatest part of amino acids 
of mature seed (mg/ seed) was synthesized during the 3rd 
and 4th seed development stages (about 37-65 days after 
fl owering), the same period in which there was also the 
highest increase in the dry matter content (mg/seed).
 “The proportion of proteins in the dry matter of the 
seed (%) remained almost unchanged throughout the whole 
development period. The accumulation of dry matter, 
proteins and amino acids was quicker in the year with lower 
temperature and higher soil moisture (1978), although their 
content (mg/seed) in mature seed was lower than in the year 
with higher temperature and less precipitation (1977).
 “The proportion of most amino acids in proteins during 
the period of seed development varied to a smaller or 
larger extent, showing a slight tendency towards increase 
in mature seed by comparison with the non-mature seed. 
A considerable rise was recorded only in the contents of 
cysteine and glutamic acid, whereas there was slight drop in 
the contents of histidine, alanine, aspartic acid and valine.
 “The contents of all amino acids, expressed in mg/
seed, showed a steady increase throughout the whole seed 
development period of both cultivars in 1977, but there was 
a relative stagnation of their accumulation in the last seed 
development stage in 1978.
 “The effect of climatic factors on the intensity of the 
biosynthesis of amino acids was observed.” Address: 1, 
3-4. Inst. for Food Chemistry, Faculty of Pharmacy and 
Biochemistry, Univ. of Zagreb, 41000 Zagreb, Yugoslavia.

1209. Bouniols, A.; Puech, J.; Chalamet, A.; Mondies, M. 
1985. Infl uence des conditions d’alimentation hydrique 
au (et) azotée à différents stades du développement sur la 
production de grains et la nutrition azotée du soja [Effects of 
various water conditions and nitrogen availability occurring 
at different soybean growth stages on seed production and 
nitrogen nutrition]. Eurosoya No. 3. p. 55-61. April. [15 ref. 
Fre; fre; eng; spa]
• Summary: “The present report deals with the nitrogen 
nutrition on soybean and specially with the consequences 
of water-stress and various N available levels on nitrogen 
fi xation. When nitrogen is withdrawn from the nutritive plant 
medium at different stages of fl oral–or fruit–development, 
the consequences observed on several cultivars, are a grain 
yield decrease (fi g. 1A, 2A) and a loss of N -seed content 
(fi g. 1B, 2B).
 “Lacks in nitrogen nutrition (due to poor soil residues 
or to low symbiosis) and also water-stress occurring during 
fl owering and fructifi cation are currently found in southern 
France. So, in order to study variations in nitrogen fi xation 
with both water-stress and different N-levels (symbiosis, 
soil residues or N-fertilisation), we set up fi eld experiments 
where water-stress was induced through a modulation of 

irrigation (irrigation to all water requirement T, and 75% 
or 45% of T);...” Address: 1,2&4. INRA Toulouse, Station 
d’Agronomie, BP 27, 31326 Castanet-Tolosan, France.

1210. Chamber, M.A.; Orive, R.; Temprano, F.J. 
1985. Seleccion de inoculantes para soja formados por 
combinaciones de dos razas de Rhizobium japonicum en 
ensayos de campo [Selection of inoculants for soybean made 
with pairs of strains of Rhizobium japonicum in fi eld trials]. 
Eurosoya No. 3. p. 12-16. April. [5 ref. Spa; eng; fre; spa]
• Summary: “Six strains of R. japonicum, known for 
their high effi ciency in N2 fi xation under our ecological 
conditions. were tested in all of the possible groups formed 
by two of them. The experiments planted at two locations 
(Rinconada and Cordoba) in 1978 and 1979, being 
inoculated on soybean cv. Williams.
 “According to the results obtained for numbers and 
dry weight of nodules per plant, seeds size and yields, 
percentages and productions of proteins or oil by each pair 
of strains, those which performed over the average have 
been selected. The inoculants made with IS-38 x IS-48, IS-
30 x IS-33 and IS-33 x IS-48 showed a positive synergistic 
effect in all the experiments. Some strains behaved like high 
yielders under most combinations (IS-48), and others (IS-30) 
got good effects with only one of the other strains (IS-30 
x IS-33).” Address: I.N.I.A., Apartado 13, San José de la 
Rinconada, Seville, Spain.

1211. Eaglesham, Allan R.J. 1985. Comparison of nodulation 
promiscuity of US- and Asian-type soya beans. Tropical 
Agriculture (Trinidad) 62(2):105-09. April. [12 ref]
• Summary: “The symbiotic responses of three Asian-type 
soya bean cultivars were compared with those of three US-
type cultivars and of a cowpea cultivar. A total of 59 strains 
representing four different groups of rhizobia were used:(a) 
fast-growing Rhizobium japonicum, (b) slow- growing R. 
japonicum, (c) Rhizobium spp isolated from US-and Asian-
type soya beans grown in West Africa, and (d) Rhizobium 
spp isolated from cowpeas grown in West Africa. The US-
type cultivars were effectively nodulated by slow-growing R. 
japonicum, but with...”
 Seeds were obtained from IITA. Dark pigmentation in 
nodules formed on Asian-type soybeans were observed.
 Note: The meaning of “Asian-type soya beans” is 
not explained. Address: Boyce Thompson Inst. for Plant 
Research at Cornell Univ., Ithaca, New York 14853, USA.

1212. Ecochard, R. 1985. La sensibilité du soja à la 
photopériode et à la thermoperiode [The sensitivity of the 
soybean to photoperiod and thermoperiod]. Eurosoya No. 3. 
p. 30-34. April. [12 ref. Fre; eng]
• Summary: “The development of soybean is under the 
double control of day length and temperature.
 “More or less depending on the varietal sensitivity to 
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photoperiod, short days in the early season hasten fl owering 
initiation, and later reduces the seed fi lling period when days 
become shorter.
 “But the ‘maturity group’ that characterizes a cultivar 
also accounts for how much heat it needs. Thermoperiodism 
and photoperiodism adaptations have distinct genetic 
determinism, so that two cultivars belonging to a same group 
(e.g., Wells and Amsoy 71) may differ by their response to 
day length.
 “Such varietal behaviours can be evidenced by 
successive sowing dates and expressing the emergence-onset 
of fl owering and the onset of fl owering–maturity phase 
durations in ‘heat units’ instead of days.
 “Breeding consequences of these observations are 
discussed, and illustrated by experiments made in Toulouse 
(43º37’ north latitude).”
 The sensitivity of soybeans to photoperiodism has been 
known since the fi rst studies were conducted by Allard and 
Garner (1920). But the length of the day is not the only factor 
conditioning the development of the soybean. To the concept 
of photoperiod. it is convenient to add that of thermoperiod.
 Note: This is the earliest document seen (July 2021) 
that contains the word “thermoperiodism.” Address: École 
Nationale Supérieure Agronomique, 145 avenue de Muret, 
31076 Toulouse, France.

1213. Egli, Dennis. 1985. Report on the Soybean 
Physiologists Group Session (Memphis, TN: February 27, 
1985). Eurosoya No. 3. p. 85. April. [Eng]
• Summary: “The soybean physiologists met on Wednesday 
morning, February 27, and ten papers were presented. Two 
papers dealt with transport and partitioning. Dr. Brun’s paper 
covered the work at Minnesota dealing with the movement 
of abscisic acid in the soybean plant and its possible role in 
regulating seed growth.
 “Dr. Kasperbauer at Florence, South Carolina, presented 
preliminary data suggesting that light quality may infl uence 
the partitioning of assimilate between roots and shoots in 
soybeans. The nitrogen papers included a comparison of 
techniques for estimating N fi xation (Vasilas, University of 
Illinois) and a study of the effect of various N sources (amino 
acids and ureides) on the growth of soybean seed in in vitro 
cultures.
 “There were six papers dealing with various aspects of 
yield and plant stress. Specht discussed the work at Nebraska 
using a line-source sprinkler irrigation system to evaluate 
cultivar responses to drought stress. He reported quite large 
cultivar differences in the response to stress.
 “Brown (University of Arkansas) reported on a 
technique he developed to grow plants in a stress free fi eld 
environment by isolating the roots from direct contact 
with the soil. Koukkari at Minnesota discussed his results 
suggesting that the chlorophyll levels in cotyledons or 
leaves could be used as an indicator of plant stress. Nooden 

(University of Michigan) and Acock (USDA, Mississippi 
State University) discussed the relationships between 
source and sink in the soybean plant. Acock suggested 
that photosynthetic activity of the leaves is related to sink 
demand. Nooden’s work illustrated the interactions between 
the number of seeds per plant and seed size (weight per 
seed). McBlain (Ohio State University) presented a progress 
report of a large study designed to determine the effects of 
photoperiod on fl owering and maturity. He emphasized the 
complexity of the system and suggested that the relationships 
in the fi eld frequently differ widely from what would be 
predicted from the classic growth chamber experiments.” 
Address: Univ. of Kentucky, USA.

1214. Eurosoya. 1985. Consultation on the European 
Cooperative Research Network on Soyabean: Bucharest, 
Romania–September 3-6, 1985. No. 3. p. 95. April. [Eng]
• Summary: The consultation will be held at the Hotel Parc, 
Poligrafi ei Street, Sector 1, Bucharest. The provisional 
agenda is given.
 Below that is written: “All requests for information and 
hotel bookings should be made to: Dr. Stelian Dencescu, 
Research Institute for Cereals and Technical Crops, 8264 
Fundulea, Romania, telephone number: 137062, telex 11394 
ASAS R.”

1215. Gutiérrez Más, Juan Carlos; García Visglerio, 
Gregorio; Mérida Silva, Jesús. 1985. Identifi cacion de 
cultivares de soja (Glycine max (L) Merrill). Importancia 
taxonomica de caracteres [Identifi cation of soybean cultivars. 
Taxonomic importance of characters]. Eurosoya No. 3. p. 47-
50. April. [4 ref. Spa; spa; eng]
Address: Instituto Nacional de Semillas y Plantas de Vivero, 
Ramon y Cajal, 1-Edifi cio Sevilla 1, 41005 Seville, Spain.

1216. Hrustic, M.; Belic, B.; Jockovic, Dj. 1985. Inheritance 
of harvest index, protein and oil content in soybean. 
Eurosoya No. 3. p. 71-81. April. [6 ref. Eng; eng]
• Summary: “Five soybean varieties, Evans, Calsi, Provar, 
Protana and NS-MM, were diallelly crossed in order to 
determine mode of inheritance and combining ability for 
harvest index and protein and oil contents in soybean grain. 
Combining ability was studied in F1 and F2 generations.
 “Regarding the inheritance of harvest index, dominance 
of the parent with a lower mean value and intermediacy 
were expressed most frequently. Both GCA and SCA were 
important for that character. Higher GCA values indicate 
the prevalence of additive gene action in the inheritance of 
harvest index.
 “Dominance, intermediacy, and negative heterosis were 
expressed in the inheritance of protein and oil contents. Since 
GCA and SCA were equally important in F1 and F2 alike, it 
means that both additive and non-additive gene actions were 
expressed in the inheritance of the studied characters.”
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 “Introduction: The soybean keeps gaining importance 
in Yugoslavia. Accordingly, intensive breeding programs are 
under way, aimed at the development of varieties adapted 
to the local agroecological conditions. New varieties should 
meet certain requirements not only in respect to yield level 
and stability but also grain quality...” Address: Inst. of Field 
and Vegetable Crops, Faculty of Agriculture, Novi Sad, 
Yugoslavia.

1217. Jasnic, Stevan; Vidic, Milos. 1985. Occurrence of 
soybean diseases in Yugoslavia. Eurosoya No. 3. p. 43-46. 
April. [21 ref. Eng]
• Summary: “Introduction: In recent years, soybeans have 
started to be grown on appreciable acreage in Yugoslavia. 
The increase in the soybean acreage brought about increases 
in the occurrence and intensity of soybean diseases.”
 Conclusion: “It may be concluded on the basis of the 
observations carried out in the period 1981-1984 that the 
fungi Peronospora manshurica, Sclerotinia sclerotiorum and 
Diaporthe phaseolorum var. caulivora are the most widely 
distributed and economically the most important soybean 
parasites in northern Yugoslavia (Vojvodina Province).
 “Intensive attacks by Colletotrichum spp., Ascochyta 
sojaecola, Phomopsis sojae, Septoria glycines, Sclerotium 
bataticola, and the bacterium Pseudomonas glycinea 
occurred only periodically.
 “The intensity of occurrence of fungal diseases of 
soybeans varied in dependence of variety, locality, and year. 
In our opinion, the differences in the intensity of occurrence 
of the diseases were provoked by variations in the climatic 
conditions in certain localities and years.”
 Note: As of 2020, the offi cial language of Serbia 
is Serbian. Address: Faculty of Agriculture, Novi Sad, 
Yugoslavia [Novi Sad is the 2nd largest city in Serbia as of 
2020].

1218. Jockovic, Dj.; Belic, B.; Hrustic, Milica. 1985. 
Inheritance of height of the lowest pod in soybean. Eurosoya 
No. 3. p. 24-29. April. [11 ref. Eng]
• Summary: “Diallel crosses of six soybean genotypes 
displayed signifi cant differences in the height of the lowest 
pod. In F1 and F2 generations, the pod height was most 
frequently inherited intermediately or partially dominantly, 
depending on the combination of crossing. The analyses 
of variance of combining ability, components of genetic 
variance, and regression indicate that both additive and 
non-additive genic effects are important for the inheritance 
of height of the lowest pod but also that the role of additive 
genic effects is more important.” Address: Faculty of 
Agriculture, Inst. of Field and Vegetable Crops, Novi Sad, 
Yugoslavia [in today’s Serbia].

1219. Kahnt, G.; Hijazi, L.A. 1985. Agronomic measures to 
develop a soybean production system. Eurosoya No. 3. p. 

17-23. April. [24 ref. Eng; eng; fre]
• Summary: “Inoculation of cultivar Gieso with different 
Rhizobium japonicum strains gave no signifi cant increase in 
grain yield. An application of 100 kg nitrogen/ha at R4 stage 
increased the yield signifi cantly in all treatments from 13 
to 19.7 dt/ha in control and from 16.1 to 23.3 dt/ha in strain 
<y> treatment. Repeated cultivation of soybean brought a 
successive increase in yield from 17 to 21 and 25 dt/ha in the 
1st, 2nd and 3rd year, respectively. In the 3rd year a supply 
of 100 kg N/ha to cultivars Fiskeby, MA 96, Evans and Gieso 
at the time of fl owering increased yield by 3, 6.2, 3 and 1 dt/
ha, respectively. The corresponding values of control were 
27, 28.8, 22.4 and 27.8 dt/ha. N application at sowing caused 
a depression in yield in all cultivars except in Fiskeby which 
showed an increase of 3 dt/ha (11%) with 200 kg N.
 “Application of 200 and 400 dt FYM [farm yard 
manure]/ha in autumn or 400 dt/ha in spring showed no 
effect on grain yield of Gieso in the fi rst year of application, 
whereas respective grain increases of 3.5, 5.6 and 4.0 dt/ha 
in the second year after application and 1.2, 1.1 and 3.6 dt/ha 
in the third year were registered. The control yield was 25 dt/
ha.
 “Three tillage operations viz., ploughing or cultivation 
up to a depth of 20 cm and rotary cultivation up to a depth 
of 6 cm produced no differences in soybean yield. Green 
manuring with fi eld beans, fi eld peas and soybeans increased 
soybean grain yield up to 28.6., 35.7 and 21.4% respectively 
over control being 12.6 dt/ha under noninoculated 
conditions, with inoculation the effect was offset. Green 
manuring with mustard and rape showed hardly any effect.
 “Plant densities from 28 to 70 plants/m2 in Gieso and 
from 41 to 83 in Fiskeby did not signifi cantly infl uence 
the plant height and grain yield. In crop rotation studies it 
was found that soybean (Gieso) when planted after four 
years monoculture of wheat yielded 28 dt/ha grain being 
signifi cantly higher than after monoculture of other cereals or 
interruption of these monocultures by other crops. Soybean 
and lupine were better preceding crops for soybean than 
maize and fi eld beans, the grain yields produced were 28.5, 
29, 23 and 24 dt/ha, respectively.” Address: Inst. of Plant 
Production, Univ. of Hohenheim, 7000 Stuttgart 70, W. 
Germany.

1220. Kueneman, E.A.; Russell, Nathan. 1985. Soybean 
utilization: Its relevance to Africa’s food crisis. Ceres: 
FAO Review on Agriculture and Development 18(2):39-42. 
March/April.
• Summary: In sub-Saharan Africa, population growth is 
far outstripping food production. Protein defi ciency exacts 
a greater toll on African children than anywhere else in the 
world–in part because starchy roots such as cassava and 
yams, are so widely consumed. There is a brisk demand 
for soybean products in Africa “In 1981, according to 
FAO fi gures, African countries imported about 259 000 
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metric tons of soybean cake and 440 000 of soybean oil.” 
Research on soybeans at IITA in Nigeria and in various 
national soybean programs have largely removed traditional 
constraints to high soybean yields. “At a workshop held in 
December 1983 at Ibadan, Nigeria, 60 scientists from IITA, 
various Nigerian research institutes, agricultural agencies in 
other African countries, and two US soybean organizations, 
in addition to representatives from private industry, explored 
a range of soybean processing and utilization methods. The 
methods that show the most promise for Africa are village-
level hydraulic extraction of oil and meal and soybean 
beverage production.”
 “There is also considerable scope in tropical Africa for 
direct use of whole soybeans in human food... A Belgian fi rm 
currently plans to establish a factory for producing fl avoured 
soy milk in Benue State, Nigeria’s major soybean growing 
area.”
 “In rural areas of Benin, for example, child health 
centres are buying full fat soybean fl our as a nutritional 
supplement for malnourished children. The country also has 
a programme for training villagers in soybean production and 
utilization. ‘Many farmers in Benin,’ says P.C. Gnacadja of 
the National University of Benin, ‘now understand how to 
produce soybeans and mix soybean fl our with local cereals.’”
 “Cameroonian researchers have developed a technique 
for using soybean fl our to fortify ‘fufu’, a popular cassava 
preparation. By itself fufu has a protein content of only about 
two per cent. The addition of 10 per cent soybean fl our raises 
the protein content to about seven per cent, without changing 
the product’s taste. Protein-enriched fufu has been tested in 
two provinces of the country, according to food technologist 
Festus Numfor, with very promising results.”
 “This approach could have great impact if applied 
to wheat bread, which has become a kind of fast food for 
Africans, especially children. Combining some soybean fl our 
with the wheat fl our would not only increase the bread’s 
protein content, but help reduce Africa’s huge wheat imports, 
which in Nigeria alone reached 1.5 million tons in 1981. Use 
of such composite fl ours for bread is already being tried in 
Zambia.
 “Zaire provides several striking examples of how 
soybeans can be incorporated into local diets and used to 
combat kwashiorkor or protein defi ciency. G.H. Nguyen 
says that 300 malnourished children at the Centre Nutritionel 
in Lubumbashi receive soybean fl our daily as part of their 
treatment. The soybeans come from local production and 
from church-run farms in other parts of the country. Nguyen 
also points out that in the area around Kananga experiments 
have been carried out for the past 20 years on soy food 
processing, use of soybeans in local diets, and related 
subjects. Their work has led to the establishment of a soy 
food factory, which increased its production from 80 tons 
per year in 1973 to 300 tons in 1981 and still was not able to 
keep up with local demand for its product. The factory’s soy 

biscuits proved especially popular.
 “In both Zaire and Rwanda, small soybean fl our mills 
have been set up in villages. Local processing has created 
such a high demand for soybeans that their price in these 
areas now exceeds that of groundnuts and Phaseolus 
beans. These examples are modest and few, but if they 
can be repeated, soybeans might have a major role to 
play in improving the quantity and quality of African 
food production.” Address: 1. Senior soybean breeder; 2. 
Editor and writer. Both: Staf, International Inst. of Tropical 
Agriculture, Nigeria.

1221. Leffel, Robert. 1985. Report on the National Soybean 
Breeders Workshop and joint session with soybean 
physiologists (Memphis, TN: February 25-27, 1985). 
Eurosoya No. 3. p. 84. April. [Eng]
• Summary: “Public and Commercial Soybean Breeders 
of the United States and Canada and their guests, Soybean 
Physiologists, held a National Soybean Research Workshop 
with special emphasis on soybean physiology at Memphis, 
Tennessee, February 25-27, 1985.
 “The Public Breeders Coordination Sessions on Monday 
afternoon, February 25 and Wednesday morning, February 
27, included summaries of current soybean research in the 
areas of cold tolerance, heat tolerance, drought tolerance, 
length of seed fi ll, harvest index, nitrogen fi xation, leaf 
physiology (leaf and canopy photosynthesis and specifi c–leaf 
weight), plant architecture (morphology), plant development 
/ photoperiodic response, protein quantity and quality, oil 
quantity and quality, mineral nutrition, isozymic variation, 
and Phytophthora rot resistance.
 “A copy of a summary report on a topic is available 
from European Soybean Cooperative Research Network 
Coordinator, Maurice Arnoux, upon request.
 “The Joint Session between Soybean Breeders and 
Soybean Physiologists on Tuesday, February 26 included the 
following topics:
 “Photoperiod and temperature effects on seed fi lling 
by Bob Patterson and David Raper, North Carolina State 
University
 “A plant breeder’s view of seed fi lling period by Todd 
Pfeifer, University of Kentucky
 “Harvest index as a tool to study yield development by 
Steve Spaeth, Washington State University and Luis Salado-
Navarro, University of Florida
 “Physiology of fl ower development by Judy Thomas, 
North Carolina State University
 “Mechanism of fl ower abortion by Dean Dybing, ARS/
USDA and South Dakota State University
 “Genetic responses to photoperiod by Perry Cregan, 
ARS/USDA Beltsville, Maryland
 “Drought tolerance–a panel discussion moderated by 
Bill Schapaugh, Kansas State University
 “Cold tolerance by David Hume, University of Guelph 
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[Ontario, Canada]
 “Genetic variation in nutrient uptake by Rufus Chaney, 
ARS/USDA Beltsville, MD
 “Water and nitrogen limitations to soybean yield by Tom 
Sinclair, ARS/USDA and University of Florida
 “Limitation of nitrogen in soybean productivity by Jim 
Harper, ARS/USDA and University of Illinois
 “Increasing yield by selection for canopy photosynthesis 
by Roger Boerma, University of Georgia
 “Biotechnology in soybean-cellular systems by Glenn 
Collins, University of Kentucky
 “A practical look at plant breeding–a panel discussion 
moderated by John Schillinger, Asgrow Seed Company
 “Summaries of these papers are not available but 
the reader is referred to the speakers and their research 
publications in the designated areas of research.” Address: 
Agricultural Research Service, USDA, Beltsville, Maryland.

1222. Merrien, A.; Duffaut, J.J.; Estragnat, A.; Gilly, J.M. 
1985. Voies d’élaboration du rendement du soja (cv. Weber) 
sous irrigation [Ways of soybean yield formation (cv. Weber) 
under irrigation]. Eurosoya No. 3. p. 38-42. April. [12 ref. 
Fre; fre; eng; spa]
• Summary: “Summary [English]: Following experiments 
carried out over 3 years, the authors confi rm here that the 
optimum period to obtain the best response of soybean to 
irrigation water takes place between stages R1 and R5. In 
such conditions, the fi rst yield-component seems to be the 
number of produced pods.
 “The study of this component following the plant-
architecture led the authors to show the importance of the 
part played by branchings in optimizing this component, 
whereas the taking part of the main stem in the fi nal yield 
remains rather constant following water diets. The practical 
consequence resulting from these observations is the 
advantage of reducing plant population under irrigation 
slightly to obtain an increase in the number of branchings.” 
Address: CETIOM, Service Études et Recherches, 174 
avenue Victor Hugo, 75116 Paris, France.

1223. Ranga Rao, V.; Ayanaba, A.; Eaglesham, A.R.J.; 
Thottappilly, G. 1985. Effects of Rhizobium inoculation on 
fi eld-grown soybeans in Western Nigeria and assessment 
of inoculum persistence during a two-year fallow. Tropical 
Agriculture (Trinidad) 62(2):125-30. April. [15 ref]
• Summary: In a western Nigerian soil low in available 
nitrogen, soybean nodulation by indigenous rhizobia 
was much better on the Indian cultivar Orba than on the 
America-bred cultivars TGm 80 (Bossier) and TGm 294-4. 
The American soybeans needed to be inoculated at yearly 
intervals. Address: International Inst. of Tropical Agriculture, 
Ibadan, Nigeria.

1224. Roberts, Anna. 1985. The magic bean: Wholesome 

and economical recipes using soya protein. Wellingborough, 
Northamptonshire, England: Thorsons Publishers Ltd. 128 p. 
Illust. by Clive Birch. Index. April. 20 cm.
• Summary:  This is a lacto-ovo-vegetarian cookbook 
about how to cook with TVP. It uses milk and free-range 
eggs. Dedicated to her husband, Peter, and to their family. 
Contents: Foreword by Peter Roberts: The requirements of 
life (protein and amino acids), protein quality, where protein 
comes from, the history of soya, the processing of soya, the 
texturing of soya, why replace meat, how do soya proteins 
compare for food values?, is it as good for you as meat, other 
important factors. Introduction. 1. Snacks and starters. 2. 
Soups. 3. Main meals.
 Page 12 notes that 74% of the world’s protein comes 
from plants and only 24% comes from animals. The FAO 
statistics are as follows: Plant protein–wheat 31%, soya 15%, 
rice 14%, maize / corn 14%, other 10%. Animal protein–
meat 13%, fi sh 7%, milk and eggs 4%.
 When people eat protein, regardless of whether the 
source is plants or animals, the body breaks it all down 
[catabolism] into basic building blocks, called amino acids, 
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then makes the proteins that it needs [anabolism] from these 
building blocks.
 Note: This book was also published by Thorsens in 1985 
under another title: “The magic bean: Wholesome, delicious 
and economical recipes using natural soya protein.” Address: 
Petersfi eld, Hampshire, England.

1225. Soldati, A. 1985. Report 1983-84 of the “Working 
Group for the Promotion of Soybeans in Northern Europe 
and Canada.” Eurosoya No. 3. p. 86-87. April.
• Summary: “As mentioned in Eurosoya No. 2 (1984) the 
Working Group for the Promotion of Soybeans in Northern 
Europe and Canada was formed in 1981 upon the suggestion 
of the FAO–Network on Soybean and the EUCARPIA 
[European Association for Research on Plant Breeding] 
Section Oil and Protein Crops. Its main objective is to 
promote cooperation between scientists interested in the 
problem of adaptation of soybeans to cooler and shorter 
growing seasons.
 “The Joint Field Trial: In order to investigate the 
growth and developmental characteristics of the soybean 
in suboptimum regions the group organised a Joint Field 
Trial in the years 1982-1984. Twenty three scientists were 
involved in the program and the results of 75 trials over this 
3 years period will be available for the fi nal analysis of the 
data. In this fi nal analysis we will try to fi nd the relationship 
between climatic conditions and growth and development 
of 8 different varieties. In the Joint Field Trial we record 
other agronomic values (plant height, lodging, hundred-seed-
weight, emergence) and of course the fi nal grain yield. As 
we can work with small plots (5-10 square meters) only and 
the cultural practices are different from location to location, 
the record of the absolute yield levels are not comparable. In 
Table 1, therefore, the relative value of the yields compared 
to a standard cultivar (the yield of Maple Arrow is set = 100 
in each experiment) are presented. The yield levels were 
very high in 1982 and 1983 in various locations of central 
Europe (Switzerland, Federal Republic of Germany). Such 
high yields are unusual for these countries. The preliminary 
results of 1984 (the evaluation was not yet fi nished at the 
time of publication of this report) show that the yields are 
signifi cantly lower than in previous years.
 “Future activities of the Group: The second meeting 
of the Working Group was organised by the CETIOM 
(Centre Technique Interprofessionnel des Oléagineux 
Métropolitains) in Paris, France, 26-28 September 1984. Due 
to the excellent organisation it was possible to cover all the 
topics scheduled. On the fi rst day, we discussed the general 
problems of adaptation of soybeans to cooler regions. This 
part of the meeting was open also to private breeders who 
are interested in the topic. The second day was reserved for 
visiting experimental sites in the region of Paris and the third 
day was devoted to the discussion and preparation of the new 
joint program.

 “Since all participants are interested in continuing 
collaboration and especially in fi nding new cultivars which 
are adapted to our growing conditions, we decided to 
continue the Joint Field Trial. Breeding programs in Canada, 
USA and Europe have already lead to the release of new 
varieties and the group expect this trend to continue. The 
continuation of the Joint Field Trial with new varieties 
(standard cultivars = Fiskeby V, McCall, Maple Arrow and 
Evans) for at least two more years, should provide us with 
more information on the problem of adaptation and should 
allow for the evaluation of the progress made by breeding. 
After this period we should consider the possibility of 
introducing a variety test for early material and continuing 
the activity of the working group on more fundamental 
research work. At this time it might also be useful to organise 
variety testing for subregions.
 “Conclusion: There is a lot of work being done on 
adaptation of soybeans to cooler regions (Canada, USA and 
Europe) and it is encouraging to see the extent of cooperation 
by all participants. We hope that this will continue in the 
future.
 “After what we have seen in the fi elds in France and 
other breeding programs (Canada), we believe that, in the 
future, soybean can be grown in cooler regions having 
suffi cient economic interest.” Address: Swiss Federal Inst. of 
Technology (ETH), Crop Science Dep., CH-8307 Eschikon-
Lindau, Switzerland.

1226. Szyrmer, Jerzy; Boros, Lech. 1985. Investigation on 
soybean mutagenesis (supported by Project IAEA No. 2660 
RB). Eurosoya No. 3. p. 35-37. April. [4 ref. Eng]
• Summary: “In soybean breeding for Polish climatic 
conditions the main direction is early ripening due to a 
short growing season and tolerance for temperature often on 
biological minimum level during germination, emergence 
and fl owering stage. Among varieties and soybean forms 
from the collection assembled by Soybean Laboratory, forms 
with a duration of vegetation period fi tting to our conditions 
constitute not numerous group. Here we can fi nd mainly the 
Swedish materials (Holmberg’s breeding) such as Fiskeby V, 
Träff, Bravalla as well as home materials and breeding lines 
in pedigree of which one of cultivar or Swedish breeding 
form is an early parent (Szyrmer, Federowska 1980). It 
concerns presently the best Polish variety Progres as well.
 “Limited number of early forms being in our disposal in 
recombination breeding and possibility of obtaining mutants 
with shortened vegetation period (Zacharias 1967, Kawai 
1970) made us to undertake works of mutation breeding with 
main direction into shortening of vegetation period.
 “This material present results of work four years 1982-
1983 fulfi lled project IAEA Nº 2660/ RB.
 “Results of 1981 are covered by the report and 
publication IAEA-TECDOK-2600, 1982.”
 Tables show: (1) “Duration of main developmental 
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stages for mutants and chosen soybean cultivars (Radzikow 
1982-83).” Named cultivars: Fiskeby V, Progres, Ajuma.
 (2) “Vegetation period and seed yield, for mutants and 
chosen soybean cultivars (Radzikow 1982-83).” Named 
cultivars: Fiskeby V, Progres, Ajuma.
 (3) “M2 populations size and number of early maturing 
selections (Radzikow 1982).” Named cultivars: Maple 
Arrow.
 (4) “Number of tested M3 lines and obtained macro-
mutants (Radzikow 1983).” Named M3: Maple Arrow.
 (5) “Plant productivity variation, in control and M3 lines 
of two soybean forms (Radzikow 1983).” Maple Arrow is 
mentioned. Address: Plant Breeding and Acclimatization 
Inst., Radzikow, 05-870 Blonie, Poland.

1227. Szyrmer, Jerzy; Janicka, Maria. 1985. Screening of 
soybean genotypes for cold tolerance during fl owering. 
Eurosoya No. 3. p. 51-54. April. [14 ref. Eng]
• Summary: Field experiments conducted in 1981-1983 
regarding the infl uence of unfavourable low temperatures 
on fl owering and pods forming on soybean plants showed 
that there are forms which showed tolerance. Among 45 
tested cultivars and forms from the world collection and own 
breeding materials, a signifi cantly higher number of fl owers 
and gathered pods from a plant had L 4/10 line growing 
in conditions similar to biological minimum for these 
developmental stages.
 “It can be assumed that L 4/10 showed tolerance for 
low temperature during fl owering and pods forming. It was 
assumed that soybean forms distinguishing high effi ciency 
of fl owering are more tolerant for the course of unfavourable 
temperatures at that stage of plant development. Early 
forms had lower number of fl owers from a plant than later. 
Number of fl owers from a plant is positively correlated 
with sum of temperatures and rainfalls during vegetation 
period.” Address: Plant Breeding and Acclimatization Inst., 
Radzikow, 05-870 Blonie, Poland.

1228. Vidal, A.; Hanafi ah, T.O. 1985. Infl uence du type de 
croissance sur la morphologie et la fl oraison du soja (Glycine 
max L. Merrill) [Infl uence of growth habit on morphology 
and fl owering of soybean]. Eurosoya No. 3. p. 62-70. April. 
[3 ref. Fre; fre; eng]
• Summary: With the technical collaboration of S. 
Meynie, G. Poux, and M. Vares. Address: I.N.R.A., Station 
d’Amélioration des Plantes, 9 Place Viala, 34060 Montpellier 
Cédex, France.

1229. Ayerst, Norman. 1985. Re: Work with Plenty in 
Dominica and Central America. Letter to William Shurtleff at 
Soyfoods Center, May 16. 3 p. Typed, with signature.
• Summary: “I received your message from Maya Shearer 
and am glad to hear of your interest in our Caribbean 
projects. Actually my wife [Sarah] and myself worked 

mostly on the island of Dominica. We spent 18 months there 
and returned to Canada on the 18th of Feb. ‘85.
 “We worked on an integrated soybean project similar to 
the program that Laurie Praskin was involved in Guatemala. 
My wife and I spent 6 months in Guatemala during 1980 
with Laurie and all. At that time, I was responsible for the 
administration of the Solola Soy Dairy from the Canadian 
end.
 “In Dominica we carried out the INTSOY variety trials 
and then went on to spacing trails, companion planting 
trials and various other trials to test the long-range capacity 
of soybean growth in Dominica. Some of these trials were 
undertaken with the Government, some with the cooperative 
farming groups and some with individual farmers. We were 
somewhat overwhelmed with the response of farmers eager 
to try out soybeans–Dominica is a very agrarian society, 
by the way, and most people grow a portion of their own 
food. They are especially eager to fi nd any new crops that 
can be sold on the local market–it is, overall, a very poor 
society. We have identifi ed a few varieties that seem to be 
well suited for Dominica–one is R315. We obtained the 
original seed through the INTSOY programme and their 
seed originated in Cuba. It’s a very fast growing variety (90 
days to harvest) and seems to dry out well in the fi eld even 
under damp conditions. There is defi nitely more work to do 
to identify the exact varieties suited for Dominica but I think 
we have made a good start and many Dominicans are now 
participating in the program.
 “We opened our initial Soya Shop in downtown Roseau 
(the Capital pop. 12,000) in May of 1984. Originally, we 
produced soymilk and tofu which we incorporated into 
popular local recipes. A fritter that was tofu / okara / bean 
based became a very big hit in town and surpassed our 
expectations of immediate interest in soyfoods. A sandwich 
spread based on tofu / okara and 50% local vegetables was 
also very popular–and of course the soy based ice cream 
(especially peanut fl avour) is very popular.
 “From the original shop, we moved to the edge of 
town–the most densely populated area of Dominica–to 
larger premises on the main road south–down the coast. 
Here we were able to expand our production facility and go 
more into training programs and wholesaling products. (We 
do continue with the retail outlet using soyfoods in local 
recipes.)
 “A second soy shop has opened in Roseau called Soy 
Kweyol. This was opened by a woman who had previously 
worked with our program. Her name is Natalie Andrews 
and she has had a history of experimentation with soybeans/
soyfoods in Dominica. We are currently working with 
Natalie to produce fl ours from local produce (Natalie 
initiated this project 5 yrs. ago)–cassava, banana, pumpkin, 
breadfruit etc. With these fl ours we are adding toasted 
soyfl our to bring up the protein content and experimenting 
with tastes and recipes to see what the potential of soyfl our is 
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in Dominica.
 “Through the Ministry of Education we have been able 
to set up a series of soyfoods preparation courses–for the 
home and small business. These courses are part of their 
adult education program and summer school program. There 
is some talk of the schools incorporating the preparation of 
soyfoods into their home economics courses.
 “The Soya Shop has been purchasing any soybeans that 
farmers are growing, with most being resold or given away 
as seed stock. This is the cycle that we are working towards 
being self perpetuating in the hands of Dominicans. We are 
working towards a number of small-scale farmers growing 
enough soybeans to supply the local market.
 “I think that I have touched on the basic outline of 
the soy aspects of the Dominican project–we also have 
been working on community development projects such as 
building an addition onto a small rural school, supplying 
a school with lighting, building a breakwater with a 
fi shermen’s group etc. -
 “Plenty Canada has also undertaken an integrated 
soybean project in St. Lucia, Jamaica, and Antigua.
 “I have enclosed some articles and part of a report on 
the Dominican project and hope that this gives you an idea of 
what we have been doing. I would appreciate receiving any 
comments or further queries from you. I have a high regard 
for your tofu books and we have used them often.
 “My wife, Sarah, has become somewhat of an expert 
on soy cookery and nutrition over the past 15 years. She is 
very good at making soyfoods taste extremely delicious. 
The initial success of our Soya Shop in Dominica can be 
attributed, to a great degree, to Sarah’s soy experience and 
the participation of some very enthusiastic Dominican 
women.
 “As far as the slides go, I am currently working on 
duplicating my originals. I am also making prints from 
negatives. When I have this completed I will let you know 
and then perhaps we could make an arrangement whereby 
you can see them.
 “Thanks again for your interest, wishing you all the best, 
Norman Ayerst.”
 The letter ends with two handwritten addresses on 
page 3: (1) Noble Bean, c/o Allan & Susan Brown, R.R. 4, 
MacDonald’s Corners, Ontario, Canada. Sarah [Ayerst] has 
been working with Allan & Susan since we returned from 
Dominica. (2) Norman’s home address.
 Letter (e-mail) from Norman Ayerst. 2008. Aug. 3. “At 
the times we were working in Guatemala and Dominica, we 
were working for Plenty Canada–and Plenty Canada was in 
pretty close partnership with Plenty International on planning 
and executing the programs.” Address: 64 Oxford St., 
Toronto, Ontario M5T 1P1, Canada. Phone: 416-920-2668.

1230. Asian Vegetable Research and Development Center 
(AVRDC). comp. 1985--. AVLIB (AVRDC Library 

computerized bibliographic database). AVRDC, P.O. Box 42, 
Shanhua, Tainan 741, Taiwan ROC. [1364 ref]
• Summary: Mr. T.H. Hwang, Librarian. Uses MINISIS, a 
program from IDRC [International Development Research 
Centre] in Canada. As of September 1987 this database 
contains 10,419 records total, including 1,364 on soybeans. 
Bruce T. McLean, Head, OIS = Offi ce of Information 
Services. Started: May 1985. Address: Shanhua, Taiwan.

1231. Shurtleff, William; Aoyagi, Akiko. 1985. The 
Americanization of tempeh (1970 to 1980s) (Document 
part). In: W. Shurtleff and A. Aoyagi, Akiko. 1985. History 
of Tempeh: A Fermented Soyfood from Indonesia. 2nd ed. 
Lafayette, California: Soyfoods Center. 91 p. See p. 39-43. 
May. [402 ref]
• Summary: “The 1960s, a decade of creative scientifi c 
research on tempeh, laid the foundation for the 1970s, 
when tempeh began to enter the American diet. The main 
forces spurring increased production and consumption of 
tempeh after 1970 were the three closely related movements 
working to popularize natural foods, meatless and vegetarian 
diets, and soyfoods. From the late 1970s on there was a 
rapid growth of interest among many Americans in health, 
nutrition, and fi tness, in low-cost protein sources, meatless 
diets, and world hunger, in ecology, and simpler, more 
satisfying lifestyles. Specifi c factors popularizing tempeh 
were the various promotional efforts, books, media coverage, 
and increased availability of good fresh tempeh. By the early 
1980s the growing mainstream concern with cholesterol and 
saturated fats, had also become a signifi cant factor.
 “During the 1960s the Cornell University [New 
York] group under Dr. Steinkraus and the USDA Peoria 
[Illinois] group under Dr. Hesseltine and Dr. Wang had 
completed most of their basic research on tempeh. But a 
few important discoveries remained to be made during the 
1970s. At Cornell, the most important fi ndings concerned the 
production of signifi cant amounts of vitamin B-12 during 
tempeh fermentation. In 1977 Liem, Steinkraus and Cronk 
showed tempeh to be one of the best vegetarian sources of 
vitamin B-12. Curtis, Cullen and Steinkraus (1977) showed 
that the B-12 was produced by the bacterium Klebsiella. 
(Nutritional analyses of commercial tempeh done by 
independent scientifi c laboratories during the late 1970s 
and early 1980s showed that typical samples contained an 
average of 8.8 micrograms of vitamin B-12 per 100 gram 
portion, or 293% of the US Recommended Daily Allowance 
of 3 micrograms.)
 “The most signifi cant research work on tempeh 
done by the Peoria group during the 1970s concerned the 
development of improved, larger scale methods for making 
tempeh starter cultures. The group showed that rice or a 
mixture of rice and wheat bran yield the most viable spores, 
and they developed methods whereby individuals or tempeh 
manufacturers could make good quality tempeh starter by 
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themselves.
 “But much more important than the research work of 
these two groups during the 1970s and early 1980s was their 
‘extension’ work. Members of both groups summarized the 
results of their research on tempeh in at least 35 articles, 
both scientifi c and popular. They also gave many speeches. 
This brought tempeh to the attention of many more scientists 
and lay readers. Starting with the Mother Earth News in 
May 1976, a number of major magazine articles listed the 
USDA NRRC at Peoria as America’s only source of tempeh 
starter. Over the next few years the Peoria group sent out 
some 25,000 tempeh starter cultures and instructions for 
making tempeh, free of charge, to people and organizations 
requesting then; by 1981 the number had reached 35,000. 
Partly to stem the fl ood, in June 1977 Wang, Swain and 
Hesseltine wrote “Calling All Tempeh Lovers” for Organic 
Gardening magazine (circulation 1,350,000) describing an 
easy method for making this rice-based tempeh starter at 
home. Steinkraus organized a Symposium on Indigenous 
Fermented Foods, held in Bangkok, Thailand, in November 
1977 in conjunction with the fi fth United Nations-sponsored 
conference on the Global Impacts of Applied Microbiology 
(GIAM V), and attended by over 450 scientists from around 
the world. There 17 papers were presented on tempeh, more 
than any other single food. In 1983 Steinkraus edited the 
monumental Handbook of Indigenous Fermented Foods, 
containing 94 pages of information about tempeh, much of it 
from the 1977 Symposium. Hesseltine, Wang, and Steinkraus 
also did a great deal to help America’s fi rst generation of 
Caucasian tempeh manufacturers start their businesses 
and deal with their production problems. They patiently 
answered hundreds of phone calls and letters from young 
entrepreneurs trying to educate themselves in the basics of 
applied microbiology–all in the best tradition of using tax 
dollars to serve the people and promote American agriculture 
and business. For their two decades of pioneering research, 
more than 65 publications on tempeh, and highly effective 
extension work, the US tempeh industry owes the Peoria and 
Cornell groups an immense debt of gratitude.
 “Also in America during the 1970s, many other 
researchers published on tempeh. Chen, Packet, and co-
workers (1969-72) at the University of Kentucky published 
three papers on antioxidants in tempeh. In 1970 Noznick 
and Luksas of Beatrice Foods were granted a patent on a 
powdered tempeh made by liquid submerged fermentation. 
Kao (1974) at Kansas State University wrote his PhD 
dissertation on tempeh made from chick-peas (garbanzos), 
horsebeans (broad beans), and soybeans. James Liggett 
of Foundation Foods developed a tempeh meat analog 
containing sesame seeds (Soybean Digest 1975). Jurus and 
Sundberg (1976) were the fi rst to convincingly demonstrate 
that the tempeh mold hyphae penetrated deep into the 
soybeans; this helped explain the rapid physical and chemical 
changes during tempeh fermentation. Beuchat (1976) in 

Georgia, studied peanut presscake tempeh. Charles and 
Gavin (1977) from the Biotechnology Research Center at 
Lehigh University, Pennsylvania, used a creative engineering 
approach to investigate the microbiological, biochemical, 
physical, and nutritional changes occurring during tempeh 
fermentation. Other studies were done by Souser and Miller 
(1977, Rhizopus lipase), Aramaki (1978, acceptability of 
tempeh made from bulgur wheat, millet, and azuki beans), 
Zamora and Veum (1979, fermentation improved the quality 
of tempeh protein), Gomez and Kothary (1979, tempeh 
from red kidney beans), Yueh et al. (1979, patent assigned to 
General Mills Inc. for a process for producing a soy & potato 
fried tempeh snack food), Rathbun and Shuler (1982, 1983, 
heat and gas transfer during tempeh fermentation),
 “During the early and mid-1970s, in addition to the 
groups at Cornell and Peoria, there were four other main 
groups that played leading roles in introducing tempeh to 
America: The Farm in Tennessee, The Soyfoods Center in 
California, Rodale Press in Pennsylvania, and the food- and 
counter-culture media.
 “A great deal of the credit for introducing tempeh to 
the American public goes to The Farm, a large spiritual and 
farming community of ‘long-hairs’ living on 1,700 acres in 
Summertown, Tennessee. People at The Farm pronounced 
the name of this food as TEM-pi, instead of the standard 
TEM-pay. In late 1971 Alexander Lyon, a member of The 
Farm with a PhD in biochemistry, learned about tempeh 
while doing library research on soy-based weaning foods. 
In 1972 he helped The Farm to set up a small ‘soy dairy.’ 
While serving as its fi rst manager, and using starter culture 
and literature supplied by Drs. Hesseltine and Wang at the 
USDA in Peoria, Illinois, he worked with Dianne Darling 
to make an occasional small batch of tempeh for the soy 
dairy crew. In 1972 or 1973 Dianne wrote a ten-step kitchen 
method for making tempeh using spore suspension for 
inoculum. Soon Deborah Flowers made two large batches 
of tempeh, incubated in the boiler room at the Canning and 
Freezing plant, and many Farm members had their fi rst taste. 
The group developed a method for growing tempeh starter 
on chopped, sterilized sweet potatoes with cultures in test 
tubes. This was America’s fi rst Caucasian-run tempeh shop, 
although it was not a commercial shop. Tempeh was an 
immediate hit in The Farm’s vegan or total vegetarian diet–a 
diet containing no dairy or other animal foods. In 1974 
Stephen, The Farm’s spiritual teacher, visited Amsterdam on 
a European trip and came back with a new realization of the 
potential of tempeh for The Farm and for a new industry in 
America” (Continued). Address: Soyfoods Center, P.O. Box 
234, Lafayette, California 94549.

1232. Coulibaly, Many. 1985. Le soja comme solution en 
Afrique [Soya as a solution in Africa]. Inoculum (L’) No. 10. 
p. 18-20. April/June. [Fre]
• Summary: The ecological conditions in black Africa make 
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it possible to cultivate soybeans throughout the continent. 
The crop does best in areas where the rainfall is greater than 
or equal to 1,200 to 1,500 mm/year, where it can be grow 
after a crop of maize (corn) or rice or intercropped with 
maize.
 African countries can be divided into two types: Those 
which are now producing soybeans commercially and those 
in which the cultivation is in an experimental state. A map of 
Africa shows these two types.
 Soybeans produced in Africa represent 0.4% of total 
world production and 0.7% of total world cultivated area. 
Africa’s eight major soybean producing countries, most of 
which are English speaking, are: South Africa, Côte d’Ivoire, 
Nigeria, Uganda, Rwanda, Tanzania, Zaire, Zambia, and 
Zimbabwe. Commercial yields are far below experimental 
yields, and yields differ widely among countries, from 2,300 
kg/ha in Zimbabwe to 250 kg/ha in Tanzania. Africa’s two 
largest soybean producers are Zimbabwe (91,000 tonnes 
from 35,000 ha) and Nigeria (75,000 tons from 195,000 ha). 
Nigeria, long in fi rst place, would still be fi rst were it not for 
its very low yields.
 Also discusses: Soybean varieties, the work of IRAT, 
ISRA (Institut sénégalais de la recherche agronomique) 
in Senegal, IITA in Ibadan, IRHO in Upper Volta, and 
INTSOY, inoculation and its importance, market outlets. 
A table shows various African countries, the best-yielding 
soybean varieties, and the yield in metric tons per hectare 
(? = varieties unknown): Benin: Jupiter & Davis, 3.4 & 
2.7; Cameroon: Clark, Jupiter, Williams & Forrest, 3,1, 2.8, 
2.3-2.5; Côte d’Ivoire: Improved Pelican–Cobb, Jupiter, 2.5-
2.6, 2.2; Ethiopia: Bossiu, Hardee–Hampton, 3.1, 3.2–3.4; 
Gabon: ?, 10-12; Ghana: ?, 15–40; Guinea: ?, 2.5; Guinea-
Bissau: ?, 2.7–3.5; Guyana: Jupiter & Davis, 34 & 29; Upper 
Volta: Davis–Cobb–Jupiter, 2.6–2.8; Madagascar: Davis, 
2.5–4.7; Mali: Cobb–Colombus [sic, Columbus]–Jupiter, 20–
21- 20; Togo: Hardee–Davis–Jupiter, 31–34; Senegal: ISRA 
22/72, ISRA 26/72, ISRA 44/73, 2.42, 2.79, 2.9. Address: 
Expert Agropol.

1233. Pulver, E.L.; Kueneman, E.A.; Ranga-Rao, V. 1985. 
Identifi cation of promiscuous nodulating soybean effi cient in 
nitrogen fi xation. Crop Science 25(4):660-63. July/Aug. [10 
ref]
• Summary: “Many developing countries lack the facilities 
to produce and distribute high quality rhizobia inoculants for 
farmers who are interested in planting soybeans. If soybean 
varieties were available that could nodulate effectively 
with the ubiquitous, cowpea-type rhizobia, farmers could 
successfully grow soybeans without inoculation or fertilizer 
Nitrogen. When 400 diverse soybean lines were tested at fi ve 
sites in Nigeria for the ability to nodulate with indigenous 
rhizobia, only 10 were highly promiscuous, that is, capable 
of forming an effective symbiosis [symbiotic relationships 
with the soil rhizobia] at all sites... These results indicate that 

by genetically incorporating promiscuity into varieties with 
high yield potential one would not necessarily reduce yield 
potential.”
 The fi ve sites in Nigeria were Onne, Yandev, Ibadab, 
Mokwa, and Funtua. Of the ten highly promiscuous 
selections, three are unimproved cultivars grown in Africa: 
Malayan from Nigeria, Obo from the Central African 
Republic, and Hernon 237 from Tanzania. Four of the entries 
from Indonesia (Indo 180, Indo 216, Indo 226, and Orba) 
were also rated as compatible at all sites, but more than 70 
accessions from Indonesia failed to nodulate consistently. 
Two other promiscuously nodulating accessions (TGm 119 
and TGm 120) were collected in East Africa but their exact 
origins are unknown.
 Other varieties used in crossing were Jupiter and 
Bossier.
 Note: This is the earliest document seen (June 2018) 
concerning nitrogen fi xation in soybeans with the word 
“promiscuous” in the title. This word would soon become 
widely used in connection with nitrogen fi xation in Africa. 
Address: Grain Legume Improvement Program, IITA, 
Ibadan, Nigeria.

1234. Karyadi, Darwin. 1985. Re: New interest in and 
developments with tempeh in Indonesia. Letter to William 
Shurtleff at Soyfoods Center, Sept. 17. 1 p. Typed, with 
signature on letterhead.
• Summary: “It was a great pleasure to see your continuous 
interest in tempeh. The computerized soya data-base set 
up is also an excellent effort to facilitate the management 
information system on soyfoods.
 “Indeed it was a pity that the tempeh bibliography 
we published for the Symposium was not ‘enriched’ 
with English translation. We’ll re-edit later on, also the 
Proceedings of the Symposium will include the English 
Abstracts.
 “Enclosed you’ll fi nd 2 papers which highlight the 
new breakthrough ad new perspectives on tempeh ‘Second 
generation products’ in the fi eld of medicine, public health 
and famine relief, world-wide! Therefore I want to share 
with you some thoughts [about] how we can mobilize the 
technological, economical resources from the North (USA 
and Japan) to the South (Third World) to meet the challenge 
to overcome millions [of] malnourished and hungry people. 
Can the international and American banks with American 
Expertise and technology and Indonesian traditional tempeh 
technology through the UN systems or either business 
channels start with such a big endeavour.
 “I would propose to start such an effort from Indonesia 
since tempeh was originated and historically inherited from 
here, moreover to popularize and disseminate the ‘Second 
generation products’ will be much easier from here. Do you 
know interested key people from the ‘Soybean business 
world’ in the US who are interested to collaborate? Do you 
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have any suggestion?
 “Sincerely yours,...” Address: Nutrition Research 
Development Center, Komplek Gizi, Jalan Dr. Semeru, 
Bogor, Indonesia. Phone: (0251) 21763.

1235. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 
1985. International soybean variety experiment: Tenth report 
of results, 1983. INTSOY Series No. 28. xiv + 113 p. Sept. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the 
following regions and countries (For the year 1983): Algeria, 
Argentina, Bangladesh, Bolivia, Burma, Cameroon, Chile, 
Colombia, Costa Rica, Cuba, Dominica, Ecuador, Egypt, 
El Salvador, Gabon, Gambia, Ghana, Guatemala, Guinea-
Bissau, Honduras, Indonesia, Korea, Laos, Madagascar, 
Mali, Mexico, Morocco, Nepal, Pakistan, Paraguay, Peru, 
Philippines, Portugal, Puerto Rico, Saint Lucia, Senegal, 
Somalia, South Africa, Sri Lanka, Sudan, Thailand, Turkey, 
United States, Upper Volta, Venezuela, Yugoslavia, Zaire, 
Zambia, Zimbabwe.
 (For the year 1982): Brazil, Burma, Cuba, Italy, Peru, 
Turkey, Zaire.
 In Dominica, on 19 Nov. 1983, with Plenty Canada 
serving as the cooperator, 16 varieties of soybeans were 
planted at the Royal Botanical Gardens, Roseau. Jupiter gave 
the highest yield, 676.8 kg/ha.

1236. Steinkraus, Keith H. 1985. Re: Thanks for book. 
Update on his work. Letter to William Shurtleff at Soyfoods 
Center, Oct. 4. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Bill:
 “Thank you for sending me a copy of ‘Soymilk Industry 
and Market’. You are doing a great deal to popularize 
soymilk as a nutritious food of the present and future.
 “Also thank you for your information on Kawal. I 
leave October 12 for a Workshop on African Indigenous 
Fermented Foods sponsored by the International Foundation 
for Science (IFS) and United Nations University (UNU) in 
Douala, Cameroon. I had included Kawal as an interesting 
African meat substitute produced from the leaves of Cassia 
obtusifolia. You did not give me the reference to the material 
you sent. There is still much to be learned from studying the 
indigenous fermented foods.
 The Workshop lasts about 5 days and then I will travel to 
London for 10 days. I may visit the University of Leeds and 
Leeds Polytechnic as well as Southbank Polytechnic where I 
spent a Sabbatical leave 1972/73.
 “I trust that all is well with you and Akiko. Both of you 
are contributing very much to mankind and civilization. All 
Best Wishes.
 “Sincerely yours,...
 “P.S. I notice that you are still missing a reference: 
Steinkraus, K.H. U.S. Patent No. 4,496,599, Dated Jan. 
29, 1985. Process for Producing Dafatted and Debittered 

Soybean Meal. I will enclose a copy. The process yields a 
defatted soy fl our with very little, if any fl avor and good 
solubility making it a possible base for production of dairy 
milk substitutes. The process has also been patented in a 
number of other countries.” Address: Prof. of Microbiology, 
Dep. of Food Science & Technology, New York State Agric. 
Exp. Station, P.O. Box 462, Geneva, NY 14456-0462.

1237. Tichagwa, J.S. 1985. Soyabean improvement, 
production, and utilization in Zimbabwe. Paper prepared 
for a workshop on tropical soybeans, IITA, Ibadan, Nigeria. 
Held 30 Sept to Oct. 4. *
• Summary: The highest yield came from Duiker (3.47 
tonnes/ha). Address: Ministry of Agriculture and Crop 
Breeding Inst., Dep. of Research and Specialist Service, 
Harare Research Station, P.O. Box 8100, Causeway, 
Zimbabwe.

1238. International Institute of Tropical Agriculture. 1985. 
Proceedings of Tropical Soybean Workshop. IITA, Oyo Rd., 
PMB 5320, Ibadan, Nigeria. 164 p. Held 30 Sept. to 4 Oct. 
1985 at IITA, Ibadan, Nigeria. Unpublished manuscript. 
Pages are generally numbered only within each chapter. No 
index. 28 cm.
• Summary: The proceedings of this conference were 
heavily edited by Singh, Rachie, and Dashiell, and 
published in 1987 as “Soybeans for the tropics: Research, 
production and utilization.” Contents: Tropical Soybean 
Workshop Program (p. 1-11, in English and French). 
Soybean breeding at IITA–1985, by K.E. Dashiell and 
W.R. Root (p. 12-17). Soybean breeding and research in 
Latin America, by Eric A. Kueneman and Luis Camacho 
(p. 18-30). Soybean production, utilization, current status 
of research and needs in Asia, by P.K. Pandey, Sumarno, 
Nark Potan, R. Navarro, C. Dharmasena, and Akthar Beg 
(p. 31-68). Soybean household utilization in south western 
Nigeria, by Ute Latzke-Begemann and Judith Walker (p. 
69-91). INTSOY’s changing role in international soybean 
research and development activities, by Harold Kauffman 
(p. 92-99). INTSOY’s soybean utilization program, by A.I. 
Nelson (p. 100-09). International soybean observation trial 
[ISVEX]–1984: An abstract, by J.A. Jackobs (p. 110-21). 
Soybean pathology, by J.B. Sinclair (p. 122-31). Soyabean 
improvement, production and utilization in Zimbabwe, by 
J.S. Tichagwa (p. 132-56). IITA policy and program strategy 
for soybean utilization in Africa (incl. HYVT project, p. 157-
64).
 Bound at the back of the proceedings (p. 165-91) is 
additional information about the workshop, a photocopy of 
an issue of IITA Research Briefs (March 1985) concerning 
the conference, and various notes. Address: Ibadan, Nigeria.

1239. Joshi, Jagmohan M. 1985. Soybean production, 
research and utilization in Zambia. Paper prepared for a 
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workshop on tropical soybeans. Held 30 Sept.–4 Oct. 1985 at 
IITA, Ibadan, Nigeria. *
• Summary: Recent advances in breeding for promiscuous 
cultivars promise to be directly relevant to small-scale 
farming systems.

1240. Latzke-Begemann, Ute; Walker, Judith. 1985. 
Soybean household utilization in South Western Nigeria. In: 
Proceedings of Tropical Soybean Workshop. 164 p. See p. 
69-91. Held 30 Sept. to 4 Oct. 1985 at IITA, Ibadan, Nigeria. 
Unpublished manuscript. [1 ref]
• Summary: Contents: Introduction. Recipes: Preparation 
of soypaste. Ground soybean with ogi. Ground soybeans 
with rice. Tuwo with ground soybean paste. Sweet potato 
with ground soybeans. Pounded yam with ground soybeans. 
Vegetable soup with soybean paste. Soybeans with maize. 
Yam porridge. Soymilk. Akara. Moyin moyin. Iru or dadawa.
 Contains many photos, especially of soyfoods 
preparation at the Kersey Children’s Home at Ogbomosho. 
The recipes were developed at this Home, a situation which 
is recognisable to many low income African families, 
both rural and urban. The recipes use the simplest kitchen 
technologies.
 Note: This is the earliest English-language document 
seen (Jan. 2012) that uses the word “dadawa” or the word 
“iru” to refer to dawa-dawa, a close relative of Japanese 
natto. Address: Socio-Economic Unit, Farming Systems 
Programs, IITA, Ibadan, Nigeria.

1241. Point Soja–Soyfoods. 1985. L’intérêt du Club de Dakar 
pour le soja [The Club of Dakar’s interest in soybeans]. 
Autumn. p. 3. No. 3. [Fre; Eng]
• Summary: The Club of Dakar is a non-governmental 
organization, unique in the sense that it is composed of 
about 200 people from both inside and outside Africa. 
Their purpose is to develop effi cient solutions in the 
fi elds of cooperation and development. Three years ago, 
when the Club got involved with the soybean and saw 
its real usefulness for African countries, it requested an 
overview of the situation. Two young Africans, M. Gomes 
and M. Toumbi, were asked to make the fi rst survey of 
soybean cultivation in Africa and of information available 
regarding the development of soybeans in Africa. The 
main conclusions of the report are: Soya is not unknown in 
Africa, but it has undergone an uneven and discontinuous 
development. The only perspective that would allow the 
development and prosperity of Africa’s soybean complex 
would be in cooperation with Europe. Also new soyfood 
products such as tofu, tempeh, and fl avored soymilk must be 
tested in Africa. A great deal of work on soybean cultivation 
has been done by the IITA in Ibadan, Nigeria, and by various 
institutes in Senegal. For more information and to order 
publications on soy in Africa and on Biotechnics, contact 
The Club of Dakar, Administrative Secretary, 4 Avenue 

Hoche, 75008 Paris, France. Phone: 42-67-16-00.

1242. Times (Carmi, Illinois). 1985. Search for more soybean 
uses. Nov. 5.

1243. Horlings, George; Martens, Ron. 1985. Soybeans 
in Bangladesh: A background report. Dhaka [Dacca], 
Bangladesh: Mennonite Central Committee. 65 p. Nov. [36 
ref]
• Summary: Contents: Introduction: Agronomic, nutrition, 
soybean in Bangladesh. Existing situation: Area and 
production, yields, soybean varieties, agronomic details, 
competing crop survey, soybean in India. Soybean 
utilization: Soybeans as a pulse, ramgati cooking 
demonstration evaluation, oil expelling, soymilk, soya 
biscuits, chanachur, suggestions from BCSIR, other 
soybean foods, soybean oil, soymeal. Marketing system 
and prices. Soybean programs: Bangladesh Coordinated 
Soybean Research Project (BCSRP), Bangladesh 
Agriculture University (BAU), Bangladesh Agriculture 
Research Institute (BARI), Bangladesh Agriculture 
Development Cooperation (BADC), Bangladesh Council 
of Scientifi c and Industrial Research (BCSIR), Directorate 
of Agricultural Extension (DAE), other organizations in 
Bangladesh, International Soybean Program (INTSOY), 
Asian Vegetable Research and Development Centre 
(AVRDC), International Institute of Tropical Agriculture 
(IITA), Food and Agriculture Organization (FAO). Seed 
production and storage: Seed multiplication, seed storage. 
Constraints: Market and demand, land competition, research 
& development, seed availability, inoculant availability and 
use, extension services. Conclusion. Appendices: Unreleased 
soybean varieties tested by MCC, soybean cultivation guide, 
cultivation guide for soybean in West Bengal, soybean 
recipes, objectives of the BCSIR, integrated oilseed research 
project (soybean breeding).
 “Soybeans were fi rst introduced into Bangladesh in 
1942. In 1960-61 varietal screening resulted in the selection 
of S3, Pelican and Barmeli for the kharif season. These 
varieties were later found to be susceptible to yellow mosaic 
virus.
 “In 1972-73 MCC began with research and extension 
work on soybeans, primarily as a rabi season crop. The 
Bangladesh Coordinated Soybean Research Project (BCSRP) 
was established in 1975. This project involved Bangladesh 
Agriculture Research Institute (BARI), Bangladesh 
Agricultural University (BAU), Bangladesh Council of 
Scientifi c and Industrial Research (BCSIR), several other 
government institutions, and Shilpee Food Products, as well 
as the Mennonite Central Committee (MCC). In 1981 the 
BCSRP was discontinued. The two main problems were felt 
to be: diffi culty in producing high quality seed and the lack 
of a solvent oil extractor.
 “MCC has continued with soybean research and 
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extension work, believing these problems can be overcome 
or other solutions found. BAU is continuing with work 
on soybeans in its Integrated Oilseeds Research Project 
(IORP). BCSIR continues to work on soyfoods and the 
Bangladesh Sugar and Food Industries Corporation (BSFIC) 
produces some soybeans on its farms. Other institutions and 
organizations are still involved to varying degrees.” Address: 
1. Agronomist; 2. Food Technologist, Mennonite Central 
Committee, Dhaka, Bangladesh.

1244. International Agriculture Newsletter (Univ. of Illinois). 
1985. INTSOY. No. 90. p. 1-2. Nov.
• Summary: INTSOY recently developed a new 5-year 
collaborative agreement with USAID. The focus of the new 
program is on soybean utilization.

1245. Witt, Steven C. 1985. Biotechnology and genetic 
diversity. California Agricultural Lands Project, 227 Clayton 
St., San Francisco, CA 94117. 145 p. Illust. No index. 23 cm. 
[180* ref]
• Summary:  An excellent, easy to understand introduction 
to this important subject. Contents: 1. A brief look at the 

BriefBook. 2. The stuff of life: Genes and germplasm, a 
tricky term [germplasm], living resource that roams.
 3. Biobucks: Trying to total the take, germplasm at 
work, it’s only the beginning, tomorrow’s top crops? 
 4. Human hands in plant evolution: Observant selectors, 
the fi ve faces of germplasm (wild relatives, weedy relatives, 
primitive cultivars / land races, advanced or modern 
cultivars, advanced breeding lines), creative cultivators, 
second holy father of genetics (Father Gregor Mendel), a 
modern Mendel (Barbara McClintock and Jumping genes), 
plant explorers: “one order of germplasm–to go,” sending 
seeds–a special delivery, “franking frenzy,” modern times–
”germplasm Joneses,” unoffi cial ambassadors.
 5. Crop crafters–20th Century Foxes: The bounty in 
breeders’ hands, the caretakers, the great germplasm treasure 
map (Vavilov, and a map of the world showing 12 centers 
of diversity). 6. The slow-moving genetic train: Nikolai 
Vavilov, lessons from the revolution, Mexican wheat made 
mighty, dwarf wheats did travel, miracle rice (IRRI),
 7. Blight begets bureaucracy: the Green Revolution, 
genetic shot heard ‘round the world (Southern Corn Leaf 
Blight {SCLB} of 1969-70), U.S. loss becomes germplasm’s 
gain, from a fl ood of words, U.S. crop diversity, genetic 
vulnerability of major U.S. crops, CGIAR and how it 
is funded, the CGIAR system in 1984 (13 international 
agricultural organizations established from 1960 to 1980), 
time was ripe for the CG, IBPGR and FAO, seeds of debate.
 8. The modern story of germplasm begins: Stanley 
Cohen and Herbert Boyer–recombinant DNA, genetic 
engineering, or gene splicing, the Japanese way of organizing 
biotech, how will biotech affect genetic diversity?, 
somaclonal variation,
 9. Patently, it’s a problem. Patenting plants and 
germplasm, the Plant Patent Act of 1930, Europe’s Union 
for the Protection of New Varieties of Plants (1961, 
headquartered in Geneva, Switzerland), in 1970, with one 
hour of fl oor debate, Congress passed the Plant Variety 
Protection Act, amending it, problems with both, Diamond 
v. Chakrabarty reaches the Supreme Court, plant patents in 
perspective, germplasm is now a hot issue.
 10. Hot winds blow at FAO: should Third World 
nations have to pay for seeds obtained from them then later 
developed by Western nations, FAO is a huge bureaucracy, 
one country one vote at FAO, the USA pays 25% of 
FAO’s total budget, seed wars, politics, minor markets, 
governments are the source of most seed, FAO’s position: 
genetic resources are “the common heritage of all mankind.” 
Less developed countries (LDCs) are frustrated; they have 
great genetic resources but they don’t have the resources to 
develop them. Germplasm is being lost.
 11. A different world. Appendix. Chronology. Expert 
sources. Glossary. References.
 Note: This is the earliest document seen (July 2021) 
with the term “genetic diversity” in the title related to 
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soybeans. Address: Director, CALP.

1246. SoyaScan Notes. 1985. Chronology of soybeans, 
soyfoods and natural foods in the United States 1985 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan. 2. The soybean crushing industry begins 
a year of major restructuring as the big get bigger and two 
pioneers drop out. Ralston Purina announces that it has sold 
six of its soybean crushing plants to Cargill, Inc. A seventh at 
Memphis, Tennessee, was closed. This removed the company 
from the soybean commodity business. With this transaction 
Cargill passes ADM to become America’s largest soybean 
crusher.
 Jan. 3. “Myth or Miracle: Debunking the Tofutti Fad,” 
by Mark Medoff published in Whole Life Times. The fi rst 
exposé of Tofutti, which contains very little tofu. Jan. 13 
Medoff appears on the Gary Null Show, Natural Living, to 
discuss his fi ndings for 1 hour on prime time radio.
 1985 Jan. 12. A.E. Staley Manufacturing Co. announces 
that it is basically getting out of the soybean crushing 
business. It has sold fi ve of its six soybean plants (having 
a combined crushing capacity of some 275,000 bushels 
daily) to Independent Soy Processors Co., which is closely 
affi liated with Archer Daniels Midland. Staley was unable to 
sell its Decatur facility, which ceased operations indefi nitely 
in Jan. 1984. With this transaction ADM has probably 
regained a slight lead as America’s largest soybean crusher.
 Jan. 14-26. Soybean Utilization Workshop held at 
Soyafoods Research Center in Gannoruwa, Peradeniya, Sri 
Lanka, sponsored by the Sri Lanka Soybean Project and 
INTSOY. 24 representatives from 12 developing countries 
participate. The world’s fi rst event of its kind (Soyanews, 
Dec. 1985).
 Jan. 25-27. Natural Foods Expo at Anaheim. Soy ice 
creams steal the show. Tofu standards are debated heatedly at 
Soyfoods Association board of directors meeting on Jan. 28, 
especially by Ralston Purina attorney. Board decides funds 
are too limited to try to hire an executive director for SAA. 
Jan. 31. Paul Obis, founder and editor of Vegetarian Times, is 
seriously considering buying Soyfoods magazine from Doug 
Fiske. He makes a fi rm offer in late March.
 Feb. “Designer Beans,” an excellent overview of the 
U.S. soyfoods movement and its gourmet connections by 
Sandy MacDonald, published in New Age magazine.
 Jan. American Soybean Association introduces SIS 
(Soybean Information Service), a computerized database 
focusing on soybean production and marketing, and oil and 
meal. The earliest record is 1958.
 Feb. 21. Tofutti and Other Soy Ice Creams: Non-Dairy 
Frozen Dessert Industry and Market, by Shurtleff and 
Aoyagi published by The Soyfoods Center. Two volumes, 
352 pages. This is the fi rst study of the rapidly emerging soy 
ice cream market, and of Tofutti.

 Feb. 27. “Tofu Products May Be In, but Its Fans Wonder 
if There’s Tofu in the Products” by Trish Hall published in 
The Wall Street Journal. Second major exposé on so-called 
“tofu ice creams” (such as Tofutti and Gloria Vanderbilt 
Glace), which contain only a token amount of tofu, as a 
marketing gimmick.
 March 13-14. The theme of the Feb. 27 Wall Street 
Journal article picked up by the NBC evening news and the 
Today Show. Very positive coverage for tofu. Gary Barat of 
Legume, David Mintz of Tofu Time, and Gloria Vanderbilt 
each speak about tofu.
 March 22. The Book of Tempeh, extensively revised 
second edition by Shurtleff and Aoyagi, published by Harper 
& Row. New bibliography (374 entries), history chapter, and 
list of tempeh producers.
 March 26. Soyfoods Association’s Tofu Standards (7th 
draft) presented to eight senior offi cials at the U.S. Food and 
Drug Administration’s Center for Food Safety and Applied 
Nutrition, in Washington, DC, by Tom Timmins (Head of 
SAA Standards Committee), Gary Barat (President of SAA), 
Steve McNamara and Tom Donegan (SAA Food & Drug 
attorneys). The FDA group hears an hour long presentation 
on tofu, the standards, and the Soyfoods Association of 
America.
 March. Soyarella (later renamed Soy Mozzarella), 
a tofu-based cheese, is introduced. It becomes an instant 
hit. Distributed by Neshaminy Valley Natural Foods of 
Huntingdon Valley, Pennsylvania, it is labeled as “non-
dairy,” yet it melts, and it tastes like cheese. Shrouded in 
secrecy, its manufacturer is unknown and the ingredients 
are questionable. It is sold in large blocks and labeled at 
individual stores.
 March. American Soybean Assoc. launches a campaign 
among its members to write USAID and encourage them to 
cancel support for U.S. programs (such as INTSOY) aiding 
soybean production in Third World nations. The campaign is 
successful.
 April 1. INTSOY signs a new cooperative agreement 
with USAID. Their work will henceforth focus on soybean 
utilization. The shift toward utilization began in 1983 and 
all work on soybean production and varietal development 
stopped in Aug. 1986.
 April. Tempe: An Annotated Bibliography, compiled by 
Siagian and Sofi a in Indonesia. Containing 273 references, 
it is the fi rst bibliography to introduce the extensive 
Indonesian-language research on tempeh, the majority of 
which has been published since 1980.
 April 15-16. International Symposium on Tempeh held 
in Jakarta, sponsored by the Indonesian Ministry of Health. 
113 people attend.
 April. Central Soya buys Griffi th Laboratories’ line of 
protein products.
 May 31. Barricini Foods acquires Farm Foods, which 
then becomes a trade name for Barricini’s natural / health 
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foods line of non-dairy frozen desserts, including the 
pioneering product, Ice Bean, and Barricini Tofulite.
 May. Morinaga, one of Japan’s largest dairy companies, 
establishes Morinaga Nutritional Foods, Inc., a subsidiary 
with offi ces in Los Angeles, to focus on promoting their 
long-life silken tofu in America.
 May. At the 6th Annual Natural Foods Merchandiser 
Merchandising Awards, soyfoods do well. Miso Mustard by 
American Natural Foods and Malteds by Westbrae win gold 
medals. Ah Soy by Great Eastern Sun wins a silver.
 May. Soft Tofu Cheese, a non-dairy cream cheese 
cultured in miso, launched by Simply Natural, Inc.
 June. Tofu Topper launched by Worthington Foods.
 June. Ralston Purina publishes its 1985 Consumer 
Attitudes Monitor. Soy Protein in Foods, based on a 
nationwide survey of 628 adults. Indicates positive attitudes 
toward soy protein and soyfoods.
 July 19. Shamrock Capital, a private company headed 
by Roy Disney, buys Central Soya, a publicly owned 
corporation. Agreement to buy was announced April 2.
 July. Soy Supreme, spray-dried tofu powder, launched 
by Oberg Foods Div. of St. Peter Creamery.
 July. Asian Symposium on Non-Salted Soybean 
Fermentation held at Tsukuba, Japan.
 July 31. Tofu Time’s sales of Tofutti increased more 
than sevenfold last year to $17,114,886 as compared with 
$2,361,391 for the previous year. Net income increased 
nearly 100-fold to $2,006,451.
 July. New Gallup survey on vegetarianism of 1,033 
Americans shows that millions are eating less meat and 
tens of millions agree with the move away from meat. 72% 
disagree with what used to be the standard notion: “The 
vegetarian diet is just a fad that will pass.” A majority (52%) 
believe that “no one really needs to eat meat more than once 
or twice a week.”
 Aug. The DE-VAU-GE soymilk plant in West Germany 
starts production. Built by STS, with 4,000 liters/hour of 
soymilk capacity, they make Granose and GranoVita brands 
of soymilk.
 Aug. Lightlife Meatless Tofu Pups (hot dogs) 
introduced by Tempehworks / Lightlife Foods of Greenfi eld, 
Massachusetts. The product sold nearly $250,000 in the next 
10 months.
 Sept. Soyfoods Center introduces SOYA, a 
computerized bibliographic database on soybean utilization, 
history, nutrition, processing, marketing, and production. 
Contains 18,500 references from 1100 B.C. to the present.
 Sept. 30. Fearn Natural Foods in Illinois is sold by Louis 
Richard to Modern Products, Inc. in Milwaukee, Wisconsin.
 Sept. 30 to Oct. 4. Tropical Soybean Workshop held at 
the International Institute of Tropical Agriculture (IITA), 
Ibadan, Nigeria. Proceedings are published in 1987 as 
Soybeans for the Tropics. Also this year IITA established a 
soybean utilization unit.

 Sept. Tofulicious, a tofu-based non-dairy ice cream 
launched by Eastern Food products of Minneapolis. It was 
developed in conjunction with the University of Minnesota 
and funded by the Minnesota Soybean Research and 
Promotion Council. By 1986 it has become the fi rst soyfood 
product in recent times to be actively promoted by state 
soybean associations, who sell it at many state and county 
fairs... where it is a big hit. Through Tofulicious many 
soybean growers begin to warm up to soyfoods.
 Oct. 8th Draft of the Tofu Standards fi nished, 
incorporating extensive suggestions from FDA. Compiled by 
William Shurtleff.
 Oct. Mori-Nu brand aseptically packaged tofu 
introduced by Morinaga Nutritional Foods.
 Oct. Cream of the Bean Soygurt, a cultured soymilk 
yogurt, launched by Cream of the Bean, Inc.
 Nov. Kikkoman introduces a long-life tofu in a foil retort 
pouch, imported from Japan. Poor quality causes the product 
to be withdrawn. It was re-introduced later.
 Dec. Tofu Time starts exporting Tofutti to Japan. The 
fi rst order by Daiei (a large retailer) of tubs for their parlors, 
is $350,000. This may be the fi rst major export of a soyfood 
product (not including ingredients such as soy protein 
isolates) to Japan.
 * The International Institute of Tropical Agriculture 
(IITA) in Ibadan, Nigeria, starts a program to promote 
processing and utilization of soybeans in Nigeria and 
throughout Africa. Continued.

1247. Larcher, Jacques. 1985. Effets d’une récolte retardée 
sur le rendement et la qualité des semences de soja (Glycine 
max (L.) Merrill) au Sénégal [Effects of a delayed harvest on 
yield and quality of soybean seeds in Senegal]. Agronomie 
Tropicale (France) 40(4):337-41. Nov/Dec. [16 ref. Fre; eng; 
spa]
• Summary: Soybean seeds are very sensitive to prevailing 
climatic conditions during the period from stage R8 to 
harvest time. In 1982, Soybeans of the variety IRAT 273 
(ISRA-IRAT 44A/73) were grown at Sefa, Senegal.
 “In Senegal losses of IRAT 273 cultivar due to the 
natural dehiscence of pods, to harvest handling and 
mechanical threshing were about 30% to 40% for a harvest 
made 20 days after stage R8. They reached 50% 25 days 
after stage R8. Moreover mechanical threshing increased the 
proportion of broken seeds and with cracked testa. At the 
optimum time, stage R8, and during the 5 following days, 
the germination capacity of seed decreased by 3 % per day 
if harvest was delayed. The main causes of the decreased 
germination capacity were the sudden changes in seed 
moisture during the days previous to harvest time and shocks 
caused by threshing.” Address: Mission IRAT, Papeete, 
French Polynesia.

1248. Shanmugasundaram, S.; Toung, T.S.; Chen, Li-Fen. 
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1985. AVRDC Soybean Evaluation Trial (ASET): 1980-1981 
fi rst report of cooperator’s results. Shanhua, Tainan, Taiwan: 
AVRDC. iv + 62 p. Dec. 28 cm.
• Summary: In 1980 soybean varieties were tested in India, 
Pakistan, Philippines, Taiwan, Guatemala, and Argentina. In 
1981 they were tested in Upper Volta [Burkina Faso], Sudan, 
India, Indonesia, Korea, Malaysia, Philippines, Thailand, 
Guatemala, Nicaragua, and Argentina.
 Note: This is the earliest document seen giving the 
results from the international network of AVRDC Soybean 
Evaluation Trial (ASET) cooperators from 1980-81. Address: 
Shanhua, Tainan, Taiwan.

1249. SoyaScan Notes. 1985. Development of the book 
History of Soybeans and Soyfoods (Overview). Compiled by 
William Shurtleff of Soyinfo Center.
• Summary: 1980 Oct. 22. First Table of Contents for 
Soyfoods History. I started this book because Nahum Stiskin 
of Autumn Press refused to let us use material from our tofu 
and miso books in our next book, titled Soyfoods, and it’s 
hard to write the history portions of soyfoods. Inspired by Dr. 
Harry W. Miller and Henry Ford.
 Dec. 9. Start to put bibliographic records on 3 x 5 inch 
fi le cards.
 1981 March 13. Add chapters on Nutrition, National 
Soybean Processors Assoc., T.A. Van Gundy.
 April 26. Add Society for Acclimatization, Li Yu-ying, 
Horvath, Lager.
 May 15. Make Overview into four chapters. Add 
Soybean Chronology, Sri Lanka, History of Soybean 
Production, Asian History, Berczeller, USDA.
 May 30. Change book title to History of Soyfoods and 
Soybeans from Soyfoods History.
 June 6. Make Chronology Chapter 1. Make History 
of Soybean Production a separate chapter. Add McCay, 
Soyfoods Producers in the West (Listing of companies), 
changed title from Soyfoods History to History of Soyfoods.
 August 21. Four Soybean Processors (Staley, ADM, 
Ralston Purina, Central Soya), Hymowitz, Bureau of Plant 
Introduction.
 Oct. 8. Cargill, Co-op Processors, drop Hymowitz, 
Soybean Production Pioneers, put Soy oil ahead of soy fl our, 
change the order of many chapters.
 Nov. 3. Change title to History of Soybeans and 
Soyfoods. Put soy nuggets [fermented black soybeans] before 
miso.
 Nov. 7. Set up fi rst 3+2 character cataloging codes for 
Soyfoods Center library and documents, e.g. Hym-81.
 1982 Jan. 2. Brief History of Fermentation East and 
West.
 Feb. 2. Macrobiotics and Soyfoods, Kikkoman.
 March 21. K.S. Lo and Vitasoy. Relocate East Asian 
pioneers at end of Pioneers section.
 June 18. Separate Fermented Tofu and Fermented 

Soymilk.
 July 22. Separate Soy Oil and Soybean Meal from 
Hydrogenated Soy Oil Products.
 Aug. 21. Put all country histories together.
 Oct. 25. Start using % instead of percent in Margarine 
chapter.
 Nov. 13. D.W. Harrison.
 Nov. 19. Decide to do separate chapter on Lecithin. 
Retitle each country from “History of Soyfoods in X” to 
“History of Soybeans and Soyfoods in X.”
 1983 Jan. 1. Switch from 3-letter codes to 4-letter. 
Hymo-73.
 April 17. Changed “at” to KW = (keyword) on cards.
 May 5. Dr. Fearn.
 Nov. Added Cereal-Soy Blends at Flour chapter, Iowa 
State University, History of Soyfoods and Health Foods in 
Los Angeles.
 1984 March. Meals for Millions, SFM-Rodale.
 Sept. 22. Added 12 chapters on individual countries. 
Divided hydrogenation into 3 chapters: Oil, margarine and 
shortening. Change book’s subtitle to “Past, Present, and 
Future.” Structure it into four volumes.
 Oct. 31. Completely restructure Soybean Production 
chapter into 16 parts. Discuss each by decade.
 Dec. 26. Add Ice Cream.
 1985 Jan. 19. Change ModProt to ProtMod, ProtIsol, 
etc.
 March 8. Add PPC = Pioneering Protein Companies: 
Glidden, Rich Products, Gunther, Griffi th Labs, I.F. 
Laucks. March 9. Add the Chemurgic Movement and US 
Regional Soybean Industrial Products Lab: Industrial Uses 
of Soybeans. United Nations, History of World Food and 
Protein, Hunger and Malnutrition.
 April 17th. Redo outline, giving each company its 
own line and bibliography, like Adventists. Print outline 
vertically. Address: Director, Soyfoods Center, Lafayette, 
California 94549. Phone: 510-283-2991.

1250. FAO RAPA. 1985. Agriculture in Asia–Pacifi c Region: 
A pictorial profi le. RAPA Monograph (Bangkok, Thailand) 
1985/8. *
• Summary: RAPA stands for “Regional Offi ce for Asia and 
the Pacifi c.”

1251. Latzke-Begemann, Ute. 1985. Soybean dadawa [dawa-
dawa] production in southern Kaduna State. Ibadan, Nigeria: 
IITA. *
• Summary: There was a small localized market for soybeans 
in Kafanchan in Kaduna state, which was the center for 
the production of a local seasoning (daddawa), the main 
ingredient of which is locust bean (Parkia clappertonia and 
P. fi licoides). In the late 1970s daddawa producers started 
substituting soybean for locust bean. This helped to maintain 
a small demand for soybean. Address: Socio-Economic Unit, 
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Farming Systems Programs, IITA, Ibadan, Nigeria.

1252. Shanmugasundaram, S.; Yen, C-R. 1985. Soybeans for 
the tropics from AVRDC. In: P.S. Bhatnagar, ed. 1985. All 
India Coordinated Research Project on Soybean. Sixteenth 
Annual Workshop: Proceedings & Technical Programme. 
G.B. Pant University of Agriculture and Technology, 
Pantnagar, UP, India. See p. 122-41.
Address: AVRDC, Shanhua, Taiwan.

1253. Taysum, D.H. 1985. Diseases of soyabean 
(Glycine max (L) Merr.) in Mozambique. Project FAO/
UNDP/MOZ/81/014. Instituto Nacional de Investigacao 
Agronómica. Maputo, Mozambique. [4 ref. Eng]
Address: Eng., FAO.

1254. Walker, Judith. 1985. Soybean production and 
utilization project. FSP, IITA, Ibadan, Nigeria. *

1255. Walker, Judith. 1985. The introduction of soybean: 
A nutritional intervention strategy focused on production 
techniques. IITA, Ibadan, Nigeria. *

1256. Al-Jibouri, H.A. 1985. The Food and Agriculture 
Organization’s soybean program. In: R. Shibles, ed. 1985. 
World Soybean Research Conference III: Proceedings. 
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p. 
1221-25. [3 ref]
• Summary: Contents: Country projects. Consultancies. 
Regional networks and projects. Seed exchange. Genetic 
resource activities. Biological nitrogen fi xation. Training. 
Workshops. Meetings. Informational services. Assistance 
available. References.
 “Meetings: FAO has collaborated with INTSOY and 
USAID in organizing two International Conferences, one 
on Irrigated Soybean Production in Arid and Semi-Arid 
Regions, which was held in Cairo, Egypt in 1979, and the 
other on Soybean Seed Quality and Stand Establishment, 
held in Colombo, Sri Lanka in 1981. FAO is also associated 
with the organization of World Soybean Research 
Conference III. The Second Conference on Irrigated Soybean 
is planned for 1985 or 1986.
 “Information Services: Collection and dissemination 
of information concerning new developments in crop 
production and improvement of soybean is one very 
important part of FAO’s central assistance role. This is 
achieved through the preparation of technical publications, 
reports, and other information material. Some recent 
publications and reports devoted to soybean are:
 “1. Genetic Resources of Soybean, 1983
 “2. Soybean Agronomy in the People’s Republic of 
China, 1983
 “3. Soybean Genetics and Plant Breeding in the People’s 
Republic of China, 1983

 “4. Soybean Pathology / Nematology in the People’s 
Republic of China, 1983
 “5. Soybean Production in the Tropics, 1982
 “6. Potential for Soybean Production in the Sudan, 1982
 “7. Soybean Production Development in Vietnam, 1982
 “8. Soybean Development in Mozambique, 1982
 “9. Soybean Assessment in the People’s Republic of 
China, 1981
 “10. Soybean Breeding for Selected Tropical Asian 
Countries (Indonesia, Malaysia, Philippines, Thailand), 
1979.”
 Note: We believe (as of March 2019) that the majority 
of the ten books listed above were never published. We have 
been able to fi nd “Soybean Production in the Tropics,” 1977, 
extensively revised and enlarged in 1982. Address: Senior 
Offi cer, Plant Production and Protection Div., FAO of the 
UN, Via delle Terme di Caracalla, Rome 00100, Italy.

1257. Arnoux, Maurice. 1985. The European Cooperative 
Research Network on Soybean. In: R. Shibles, ed. 1985. 
World Soybean Research Conference III: Proceedings. 
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p. 
1240-43.
• Summary: Contents: Organization and structure. Activities. 
Orientation of research. Address: Coordinator, INRA, 9 place 
Viala, 34060 Montpellier, France.

1258. Bhatnagar, P.S. 1985. Soybeans in India–Research and 
development. In: H.C. Srivastava, et al, eds. 1985. Oilseed 
Production: Constraints and Opportunities. New Delhi: 
Oxford & IBH Publishing Co. xix + 700 p. See p. 205-18. 
[11 ref]
• Summary: Contents: Introduction. Scope in India. 
Production potential. Soybean in India. Returns to farmers. 
Place in cropping systems. Research. Constraints and 
strategies. Acknowledgements.
 Tables show: (1) Increase or decrease in total hectarage, 
mean yield, and total production of soybean in Asia in 1983 
(base year 1974-76). Source: Shanmugasundaram 1984. 
After each country listed in the table are fi gures. The 1st is 
change in hectarage (1,000 ha), the 2nd is change in yield 
(kg/ha), and the 3rd is change in production (1,000 metric 
tons). Burma (6, 144, 8). China (900, 153, 2,133), India 
(610, 235, 623). Indonesia (-25, 64, 24). Iran (-2, 564, 26). 
Japan (55, 68, 87). Kampuchea [Cambodia] (-3, 0, -3). Korea 
DPR [north] (19, 227, 90). Korea Rep. [south] (-64, -7, -75). 
Laos (2, 206, 1). Malaysia (-, 171, -). Philippines (4, 347, 7). 
Sri Lanka (1, 12, 1). Taiwan (based on 1982 data) (-39, 12, 
-48). Thailand (22, -76, 13). Turkey (25, 497, 52). Vietnam 
(65, 526, 88). Asia–total (1,647, 141, 3,080). USA (4,334, 
-40, 6,659). Brazil (2,342, 125, 4,927). World (11,272, 49, 
19,741).
 (2) Oil yields of the mail oilseeds as fi eld crops. Source: 
FAO Production Yearbook (1972). In total yield worldwide 
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in 1,000 tones the ranking is: 1. Soybean 8,749. 2. Groundnut 
(in hulls) 5,066. 3. Cotton 4,339. 4. Sunfl ower 3,308. 5. 
Rapeseed 2,525. 6. Sesame 965. 7. Flax 964. 8. Castor 385. 
9. Saffl ower (N). Yet in terms of oil yield in kg/ha, the top 
three are: 1. Sunfl ower 376. 2. Saffl ower 280. 3. Castor 278. 
And... 6. Soybean 216.
 3. Estimated area potentially available for soybean in 
Madhya Pradesh and Uttar Pradesh. Source: Williams 1974.
 4. Targetted and actual cultivation (ha) as well as 
production (tonnes) in India under the centrally sponsored 
scheme for soybean development, from 1978-79 to 1983-
84. The soybean states are Madhya Pradesh, Uttar Pradesh, 
Karnataka, Bihar, Himchal Pradesh, Rajasthan, Gujarat.
 5. Identifi ed / released varieties of soybean for different 
agro-climatic zones. The four zones are: Northern hill zone. 
Northern plain zone. Central zone. Southern zone.
 6. The salient production technology of soybean for 
different agro-climatic zones in India.
 7. Performance of some promising advanced breeding 
lines of soybean developed in India. 8. Composition of 
defatted soy fl our. Address: Project Co-ordinator, All India 
Co-ordinated Research Project on Soybean (ICAR), G.B. 
Pant Univ. of Agriculture and Technology, Pantnagar 
(Nainital), Uttar Pradesh, India.

1259. Brown, A.H.D.; Grant, J.E.; Burdon, J.J.; Grace, J.P.; 
Pullen, R. 1985. Collection and utilization of wild perennial 
Glycine. In: R. Shibles, ed. 1985. World Soybean Research 
Conference III: Proceedings. Boulder, Colorado: Westview 
Press. xxiii + 1262 p. See p. 345-52. [14 ref]
• Summary: Contents: The wild perennial Glycine species. 
Hybridization between soybean and perennial Glycine. 
A new potentially “bridging” species: G. argyrea. Wild 
contributions to soybean improvement. Future prospects. 
References. Address: CSIRO, Div. of Plant Industry, 
Canberra, A.C.T. 2601, Australia.

1260. Ganry, F.; Diem, H.G.; Wey, J.; Dommergues, Y.R. 
1985. Inoculation with Glomus mosseae improves N2 
fi xation by fi eld-grown soybeans. Biology and Fertility of 
Soils 1(1):15-23. [29 ref]
• Summary: “Summary. A fi eld study carried out in a sandy, 
relatively acid Senegalese soil with a low soluble P content 
(7 ppm) and low vesicular-arbuscular mycorrhizal (VAM) 
populations showed that soybean responded to Glomus 
mosseae inoculation when the soluble P level in the soil had 
been raised by the addition of 22 kg P per ha.”
 Vesicular-arbuscular mycorrhizas are important for 
uptake of phosphorus largely through increasing the volume 
of soil explored. Thus, if the native VA mycorrizal fungi do 
not form an effective symbiosis, it is possible to improve 
the establishment of root infection, and hence uptake of 
phosphorus, by inoculating with mycorrhizas (Mosse, 
1977). This has been demonstrated in the fi eld in Senegal 

where inoculation of soybeans with Glomus mosseae 
improved N2 fi xation and yield of soybeans growing in a 
phosphorus defi cient soil which had only a small population 
of indigenous VA mycorrhiza. Address: 1&3. IRAT/ISRA 
Centre National de Recherches Agricoles, Bambey, Senegal.

1261. Hardarson, G. 1985. Effect of soybean cultivars on 
symbiotic nitrogen fi xation. In: H. Ssali and S.O. Keya, eds. 
1985. Biological Nitrogen Fixation in Africa: Proceedings 
of the First Conference of the African Association for 
Biological Nitrogen Fixation (AABNF). See p. 283. Held 
23-27 July 1984 in Nairobi, Kenya.
• Summary: “Cultivars were found to be very variable in 
their ability to support nitrogen fi xation. Application of 
100 kg nitrogen/ha resulted in decrease in nitrogen fi xation 
compared to 20 kg nitrogen/ha treatment.” Address: FAO/
IAEA Biotechnology Lab., A-2444, Seibersdorf, Austria.

1262. Hume, D.J.; Shanmugasundaram, S.; Beversdorf, 
W.D. 1985. Soyabean (Glycine max (L.) Merrill). In: R.J. 
Summerfi eld and E.H. Roberts, eds. 1985. Grain Legume 
Crops. London: Collins. xvi + 859 p. See p. 391-432. Illust. 
Index. 24 cm. [192 ref]
• Summary: Contents: Introduction: History, current status 
and future projections. Principal economic yield and uses 
of crop products. Principal farming systems. Botanical and 
agronomic features: Symbiotic nitrogen fi xation potential. 
Principal limitations to production and yield: Developing 
countries, developed countries. Fertiliser requirements. 
Quality of seed constituents. Germplasm resources. Principal 
breeding strategies: Adaptation to new geographic areas, 
breeding methodology, breeding objectives, seed quality, pest 
and disease tolerances, current trends in soyabean breeding. 
Avenues of communication among researchers (INTSOY, 
AVDRC, IITA, FAO). Prospects for larger and more stable 
yields.
 Tables: (1) Area (1000 ha), yield (kg per ha), and 
production (1000 tonnes) of soyabeans from 1969-71 to 
1982. (2) Maturity durations and productivity potentials 
of soyabeans in selected countries. (3) Glycine species 
collections around the world. (4) Sources of resistance 
among soyabeans to selected insect pests. (5) Sources of 
resistance among soyabeans to selected diseases.
 Table 9 shows that there are soybean germplasm 
collections in 15 countries. This table has 4 columns: 
Country, location (city), curator, and number of accessions. 
AVRDC in Taiwan has the largest germplasm collection in 
one location (10,400 accessions, Tainan), followed by USA 
(9,648, Illinois and Mississippi), India (4,000, Pantnagar; 
1,800 Amravati), Japan (3,541, Tsukuba; 200, Morioka), 
USSR (3,000, Leningrad), China (3,000 Jilin; 3,000 Hubei; 
2,930 Shadong [sic, Shandong {W.-G. Shantung}]; 2,500 
Beijing; 960 Heilungjiang [Heilongjiang]). Also: Australia 
400, France 500, Nigeria 1,300, Indonesia 600, South Korea 
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2,833, North Korea 300, South Africa 600, Sweden 1,200, 
and Thailand 1,686.
 Most tropical soybean types are determinate. Address: 
1&3. Univ. of Guelph, Dep. of Crop Science, Guelph, 
Ontario N1G 2W1, Canada; 2. Asian Vegetable Research 
and Development Centre (AVRDC), PO Box 42, Shanhua, 
Tainan 741, Taiwan, Republic of China.

1263. IITA Grain Legume Improvement Program. 1985. 
Large scale soybean production in Nigeria. Ibadan, Nigeria: 
International Institute of Tropical Agriculture. 10 p. 27 cm.
• Summary: Contents: How to start. Where to grow. Site 
selection. Land preparation. How to use fertilizer. How 
to plant. When to plant. Weed control. Birds. Rodents. 
Insect control. How to harvest. Mechanical harvesting. 
Storage. Soil conservation. Rotation. Critical periods. 
What equipment is needed for mechanized production? 
Recommended varieties. Address: Oyo Road, PMB 5320, 
Ibadan, Nigeria.

1264. IITA Research Highlights. 1985. On-farm performance 
of a new soybean and the use of soybeans in treatment of 
protein malnutrition in infants. p. 6-8. For the year 1984.
• Summary: A new soybean line–TGx 536-02D–has been 
developed by IITA to meet the increasing demands of 
farmers in the central and northern Guinea savannas of 
Nigeria, which are outside the traditional soybean growing 
areas. This new line, with a maturity of 105 to 110 days, is 
higher yielding and earlier maturing than the widely grown 
Malayan variety, which was introduced into Nigeria in the 
early 1900s and which matures in about 140 days.
 “An expanding market for soybean is due largely to the 
popularity of soybeans to prepare ‘dawadawa,’ a fermented 
paste used as a fl avoring. There is also a growing interest 
in using soybean milk and fl our as an important source of 
protein for feeding babies and young children.”
 “An outstanding example of the promotion and use of 
soybeans to combat infant protein malnutrition (kwashiorkor) 
in a Nigerian rural area was recently brought to the attention 
of IITA scientists. A children’s home near Ogbomosho 
specializes in treating infants with severe symptoms of 
malnutrition, e.g. swollen bellies and skeletal limbs... The 
infants are admitted to the children’s home with their mother 
or guardians who prepare all the food for themselves and 
their babies under the supervision of the staff. Soybeans are 
prepared as a milk substitute by boiling, grinding, straining, 
and recooking this liquid. This “milk” contains about 35 
gm of protein per serving. It is especially important because 
about 40% of the infant ‘patients’ are intolerant to cow’s 
milk. Also, soybeans are prepared as a wet-milled full-fat 
fl our added to a cereal pap. A normal ration for a one to two 
year-old child is the equivalent of about 200 gm of whole 
soybeans per day at a cost of approximately 20 cents (U.S.).
 “Not only are staff members of the children’s home 

concerned with the infants brought to them, but they visit 
villages near Ogbomosho to promote the cultivation and use 
of soybeans and teach women how to prepare them in local 
dishes. Several farmers–both men and women–in the area are 
now growing the crop and soybeans are being sold in local 
markets.
 “Women in other African countries including Ghana, 
Cameroon, Uganda, Rwanda, and Zaire, are also using 
soybeans in local dishes. A village with small-scale 
equipment can provide soybean oil and meal for partially 
defatted soybean fl our.”
 Photos show: Nigerian mothers preparing soybean milk 
for their babies at the children’s home near Ogbomosho, 
Nigeria. A mother bottle-feeding soybean milk to her baby. A 
mother preparing soybean/cereal pap for her infant.
 Note: This is the earliest document seen (June 2019) 
concerning the use of soymilk by the children’s home near 
Ogbomosho. Address: Ibadan, Nigeria.

1265. IITA Research Highlights. 1985. Testing soybean lines 
adapted to highland environments in Africa. p. 9-10. For the 
year 1984.
• Summary: High yielding soybean lines that have been 
developed for the West African lowlands are not always 
adaptable to highland environments, with an elevation over 
1,000 meters, which comprise most of Africa. During 1984, 
the testing site was at Bukuru, Nigeria, on the Jos Plateau, 
elevation 1,300 meters, 9º 50’ north latitude. They were also 
tested at Mokwa (elevation 150 meters). A map shows that 
about half of Africa has an elevation of greater than 1,000 
meters. These highlands are mostly in the southern half of 
the continent. Address: Ibadan, Nigeria.

1266. IITA Research Highlights. 1985. Progress of tropically 
adapted soybean lines in international trials. p. 11-13. For the 
year 1984.
• Summary: With a grant from the Commission of 
European Communities beginning in 1981, IITA scientists 
were charged with the task of developing lines for the 
different environments in the tropics and testing them in 
multilocational trials in 27 African countries and around the 
world. Since 1982, there has been almost a 9-fold increase 
in the number of international trials sent to cooperators. 
Address: Ibadan, Nigeria.

1267. Jackai, L.E.N.; Dashiell, K.E.; Shannon, D.A.; Root, 
W.R. 1985. Soybean production and utilization in sub-
Saharan Africa. In: R. Shibles, ed. 1985. World Soybean 
Research Conference III: Proceedings. Boulder, Colorado: 
Westview Press. xxiii + 1262 p. See p. 1193-1202. [12 ref]
• Summary: Contents: Production. Constraints. Overcoming 
production constraints. Soybean utilization. Future of 
soybeans in Africa. References. Address: International Inst. 
of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan, 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   467

© Copyright Soyinfo Center 2021

Nigeria.

1268. Juvik, Gail A.; Bernard, R.L.; Kauffman, H.E. 1985. 
Directory of germplasm collections. 1. II. Food legumes 
(Soyabean). Rome, Italy: International Board for Plant 
Genetic Resources. 53 p. Co-sponsored by INTSOY. [11 ref]
• Summary: Soybean germplasm collections worldwide 
are listed (with address and number of accessions) in 
the following countries: Argentina, Australia, Austria, 
Bangladesh, Bolivia, Brazil (2 collections), Bulgaria, 
Canada, China (14 collections), Taiwan (3), Colombia, 
Czechoslovakia (2), France (4), Germany (East), Germany 
(West), Greece, Hungary (2), India (8), Indonesia (3), Italy, 
Japan (5), Korea (South, 2), Malaysia, Nepal, Nigeria, 
Papua New Guinea, Paraguay, Philippines, Poland, Portugal, 
Romania, Spain, Sri Lanka, Thailand (2), Turkey, USSR, 
United Kingdom, USA (5), Uruguay, Venezuela, Vietnam 
(2), Yugoslavia, Zambia, Zimbabwe.
 The world’s largest soybean germplasm collections are 
as follows: AVRDC, Tainan, Taiwan (12,200 accessions), 
National Seed Storage Laboratory (NSSL), Fort Collins, 
Colorado, USA (10,880), Univ. of Illinois, Urbana, IL, USA 
(8,368), Jilin Academy of Agricultural Sciences, Jilin, China 
(4,800), N.I. Vavilov All-Union Institute of Plant Industry 
(VIR), Leningrad, Moscow (4,700), All-India Coordinated 
Research Project on Soybean, G.B. Pant Univ. of Agriculture 
and Technology, Pantnagar, India (4,022), Suweon, South 
Korea (4,020), Tsukuba, Japan (3,741). USDA, Stoneville, 
Mississippi, USA (3,000).
 A world map (p. 9-10) shows (1) The sites of all soybean 
germplasm collections, (2) the range of ancient cultivation 
of the soyabean (East and Southeast Asia), (3) range of the 
wild soybean (Glycine soja; in China and Japan), and (4) 
range of perennial Glycine (Australia, Papua New Guinea, 
Philippines, Taiwan, Melanesia, and Micronesia).
 This document is “Available free to developing 
countries, but restricted distribution to developed countries.” 
Address: 1&3. INTSOY, Univ. of Illinois at Urbana-
Champaign; 2. USDA-ARS, Dep. of Agronomy.

1269. Kauffman, H.E. 1985. INTSOY–Participant in the 
international soybean research network. In: R. Shibles, ed. 
1985. World Soybean Research Conference III: Proceedings. 
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p. 
1226-32. [13 ref]
• Summary: Contents: Problems of soybean development 
in tropical regions. INTSOY’s past involvement in tropical 
soybean research and development. INTSOY’s involvement 
in an international soybean research network. Conclusion. 
References. Address: Director, International Soybean 
Program (INTSOY), Univ. of Illinois, 113 Mumford Hall, 
1301 W. Gregory Dr., Urbana, IL 61801.

1270. Kraus, Lj.; Nasner, A. 1985. Standardization of 

soybean lecithin: A necessary step to set up a Pharmacopeia 
Monograph. In: F. Paltauf and D. Lekim, eds. 1985. Lecithin 
and Health Care: Proceedings of the Third International 
Symposium on Soya Lecithin. 285 p. See p. 275-85. [18 ref]
• Summary: “Summary: Lecithin products in the required 
qualities. Standardizing regulations have been adapted to the 
intended applications.
 “Until recently, the main application of lecithin was in 
the food and feedstuffs industry or in the technical industry, 
and consequently the required specifi cations for identity and 
purity would mainly be found in technical standards and 
food legislations such as Food Chemical Codes, FAO/WHO 
and E 322.
 “During the last few years, the application of lecithin 
has expanded massively in the pharmaceutical and 
cosmetic sectors. However, there exist only two respective 
monographs, that of the Austrian and of the Swiss 
Pharmacopeia which are both no more adequate, of course.
 “Legal standards for pharmaceutical products becoming 
more and more strict, the diffi culties sometimes arising 
between lecithin producing and applying companies have 
become obvious.
 “This situation gave reason to the authors to elaborate a 
monograph of soybean lecithin, based upon their analytical 
work in this fi eld, and to present it for discussion.” Address: 
1. Dep. of Pharmacognosy, Univ. of Hamburg; 2. Lucas 
Meyer GmbH & Co., Hamburg. Both: Germany.

1271. Kueneman, E.A.; Root, W.R.; Dashiell, K.E.; 
Singh, S.R. 1985. The soybean improvement program at 
the International Institute of Tropical Agriculture. In: R. 
Shibles, ed. 1985. World Soybean Research Conference III: 
Proceedings. Boulder, Colorado: Westview Press. xxiii + 
1262 p. See p. 1244-47. [5 ref]
• Summary:  “Within the network of international 
agricultural research centers the International Institute of 
Tropical Agriculture (IITA) has been given responsibility for 
research on soybeans for the tropics with major emphasis on 
Africa. For the past fi ve years IITA’s program had focused 
primarily on development of cultivars for the lowland, humid 
and semi-humid tropics with emphasis on the West African 
Savanna, which is characterized by sandy soils with low 
fertility and a growing season ranging from 100 to 150 days. 
Recently work has been initiated to develop material adapted 
to higher elevations and to potential growing areas in 
southern and eastern Africa. Many breeding lines developed 
at IITA in Africa will be useful in tropical environments 
in other regions of the world. IITA, in collaboration with 
the International Soybean Program (INTSOY) based at the 
University of Illinois, USA and the Asian Vegetable Research 
and Development Center (AVRDC) based in Taiwan, is 
planning an integrated trial network to make improved 
soybean lines available to cooperators around the world. In 
this network IITA will take a major coordinating role for 
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trials in Africa.
 “Soybean production in Africa is presently only a very 
small percentage of what is possible. There were fewer than 
10,000 tons produced in developing countries south of the 
Sahara in 1979. An FAO study (1978) estimated that 145 
million hectares are suitable to very suitable for growing 
soybeans under low input farming, and about 179 million 
hectares could be used for soybean production if an intensive 
input farming system was used (Figure 1). The area where 
soybeans can be grown is similar to the areas where maize 
(Zea mays L.) is adapted, and soybean production is likely to 
expand in Africa, primarily as a rotation crop with maize.
 “Food production per capita in Africa has declined over 
the past ten years. Soybeans, having approximately 40% 
protein, could play a major role in increasing the protein 
intake for the people of Africa. Locally processed soybean 
oil could replace the large quantities of vegetable oil which 
are now imported.
 “In 1972, research was initiated on soybeans at IITA at 
Ibadan, Nigeria. Researchers identifi ed cultivars, primarily 
from the southern USA, with superior yield potential for the 
humid tropics. They also identifi ed two major diffi culties that 
have prevented or slowed the expansion of soybean as a crop 
in Africa and other tropical areas.
 “The fi rst problem is that soybeans lose their viability 
rapidly when stored in warm, humid environments. The 
second problem is that cultivars introduced from the USA 
require inoculation with Rhizobium japonicum. Most 

developing countries lack inoculant industries to produce and 
distribute inoculant, and most African farmers lack facilities 
to store it and the expertise to apply it. Consequently, 
researchers at IITA decided to develop ‘promiscuous’ 
soybean cultivars capable of nodulating effectively with 
the indigenous cowpea-type rhizobia which are ubiquitous 
in Africa. In 1976-1977 soybean germplasm was screened 
for seed storability and for ability to nodulate with rhizobia 
indigenous to Africa. In 1978 major efforts were initiated at 
IITA to develop cultivars with superior seed storability and 
promiscuous nodulation. The methods used at IITA to breed 
for improved seed longevity are presented in a companion 
paper in this volume: ‘Breeding for Management of Soybean 
Seed Diseases.’ This paper will focus primarily on breeding 
promiscuous soybean lines capable of nodulating with 
indigenous cowpea-type rhizobia.
 “In 1978, 400 soybean lines of diverse origin were 
evaluated for their ability to nodulate at fi ve locations 
representing diverse climatic and soil conditions in Nigeria. 
Ten lines were highly ‘promiscuous’, in that they formed 
effective symbiosis with rhizobia native to all sites. Rhizobia 
strains were isolated from nodules collected at each location, 
and the promiscuous lines were found to be compatible with 
a large majority of native strains. The improved cultivars of 
U.S. origin established an effective symbiosis with only a 
few of the isolates (Pulver et al., 1984).
 “To evaluate the effi ciency of the symbiosis with 
indigenous rhizobia, a study was conducted which involved 
grafting the shoot of a U.S. cultivar ‘Bossier’, onto the root 
of a promiscuous cultivar ‘Orba’. When the shoot of Bossier 
was grafted onto the root of Orba ana grown in uninoculated 
fi eld soil, the growth and yields were equal to Bossier grafted 
onto itself and inoculated with Rhizobium japonicum. Similar 
results were observed for grafting experiments involving 
the U.S. cultivar `Jupiter’ and Orba. In studies conducted to 
compare responses of promiscuous and non-promiscuous 
germplasm accessions to inoculation and nitrogen fertilizer 
(Pulver et al., 1982; Rao et al., 1981), it was observed that 
promiscuous accessions gave little or no yield response while 
non-promiscuous accessions gave large responses.
 “In 1978 crosses were initiated to incorporate genes for 
promiscuity and superior seed longevity into high-yielding 
backgrounds. The frequency of promiscuous progeny in 
segregating generations is relatively high (ranging from 13 
to 34%, depending on the cross), suggesting inheritance 
of promiscuity is conditioned by relatively few major 
genes (IITA, 1980). Selections for promiscuity are made 
by growing the breeding nurseries in fi elds that are low in 
nitrogen and have never been inoculated with R. japonicum. 
In early generations individual plants that give vigorous 
growth and are well nodulated are selected. Plants are dug 
at physiological maturity and assessed for nodule mass. 
Seeds of selected F5 and F6 plants are tested for seed 
storability, and are multiplied in progeny rows for use in 
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multi-locational, replicated, preliminary yield trials, which 
are also grown on low N soils without history of inoculant 
application. Plants from both ends of each plot are dug 65 to 
75 days after planting and nodule mass is scored. Lines that 
do not nodulate well across sites are discarded. Nodulation 
and seed storability are also evaluated in advanced and 
uniform trials. This method of selection has been very 
successful. Several promiscuous lines that also have good 
seed longevity have performed well at several locations in 
the savanna of Nigeria.
 “To test the effectiveness of symbiotic nitrogen fi xation 
with rhizobium other than R. japonicum, promiscuous lines 
were grown with and without supplemental nitrogen fertilizer 
at the rate of 50 kg/ha applied 30, 60 and 90 days after 
sowing. For lines identifi ed as promiscuous, no consistent 
differences have been observed between plots grown with 
ample nitrogen fertilizer and plots using only fi xed N 
(Table 1). IITA microbiologists also have tested the most 
promising breeding lines with and without R. japonicum, and 
preliminary results are similar to trials mentioned previously. 
Large responses to inoculants are commonly observed for 
standard non-promiscuous cultivars, whereas inoculation 
generally results in only small yield increases when applied 
to promiscuous lines.
 “An international testing program was initiated in 1982 
by IITA with a focus on Africa. The entries in these trials 
are elite IITA breeding lines. The objectives are to assist the 
breeders at IITA in determining how their breeding lines are 
adapted to various tropical environments, and to distribute 
germplasm to national programs. Lines that perform well 
in these trials will then be entered in the new global testing 
program involving IITA, INTSOY and AVRDC. IITA will 
coordinate the African trial network.
 “While exciting progress has been made, there is still 
scope for improvement. Future breeding efforts will continue 
to focus on seed longevity and promiscuous nodulation. 
Emphasis will also be placed on improving stem strength, 
virus resistance, and shattering resistance. Most of IITA’s 
improved cultivars mature from 115 to 140 days. Cultivars 
with 100-day maturation would be useful for some cropping 
systems, and selections are currently being made with this in 
mind.
 Figures: (1) Soybean generalized agro-climatic 
suitability assessment for rainfed production (FAO, 1978).
 Tables: (1) Yields of some soybean lines grown with and 
without supplemental N applied in 50 kg/ha doses at 30, 60, 
and 90 days after sowing at 2 sites in West Africa in 1982. 
The check variety at Odienne was ‘Bossier’; the check at 
Sotouboua was ‘Jupiter’.
 Note: IITA has also published the Tropical Grain 
Legume Bulletin since the mid-1970s. Address: Grain 
Legume Improvement Program, IITA, Oyo Road, Ibadan, 
Nigeria.

1272. Lal, R. 1985. Soybean production and soil erosion 
problems and solutions–Africa. In: R. Shibles, ed. 1985. 
World Soybean Research Conference III: Proceedings. 
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p. 
1151-57. [24 ref]
• Summary: Contents: Soil erosion. Soybean cultivation 
and soil erosion. Erosion control measures for soybean. 
Conclusions. References. Address: International Inst. of 
Tropical Agriculture, Oyo Road, Ibadan, Nigeria.

1273. Publications of the international research and 
development centers. 1985. Manila, Philippines: 
International Rice Research Institute (IRRI). vii + 691 p. 
Index. 22 cm.
• Summary: This book was prepared for the 1985 exhibition 
at the Frankfurt Book Fair. It was sponsored by: Duetsche 
Gesellschaft für Technische Zusammenarbeit (GTZ) Gmb 
H (German Agency for Technical Cooperation) (GTZ). 
Consultative Group on International Agricultural Research 
(CGIAR). International Rice Research Institute (IRRI, 
Philippines).
 Organizations with publications on soybeans include: 
IBPGR (International Board for Plant Genetic Resources; 
Rome, Italy. p. 129, 138). IITA (International Institute 
of Tropical Agriculture; Ibadan, Nigeria. p. 227, 233). 
AVRDC (Asian Vegetable Research and Development 
Center; Shanhua, Taiwan. p. 393, 396-98, 400). INTSOY 
(International Soybean Program; University of Illinois, 
Urbana, Illinois. p. 510-18).

1274. Shanmugasundaram, S. 1985. The Asian Vegetable 
Research and Development Center’s soybean program. In: 
R. Shibles, ed. 1985. World Soybean Research Conference 
III: Proceedings. Boulder, Colorado: Westview Press. xxiii + 
1262 p. See p. 1233-39. [11 ref]
• Summary: Contents: The AVRDC soybean program. 
Progress. International cooperation. The Asian Soybean 
Improvement Network (ASIN). References. Address: Plant 
Breeder and Legume Program Leader, the Asian Vegetable 
Research and Development Center (AVRDC), P.O. Box 42, 
Shanhua, Tainan 741, Taiwan.

1275. Shanmugasundaram, S.; Chen, Li Fen; Tanjung, 
Azran; Chen, Keng-Feng. 1985. Appropriate inputs for 
maximum economic yield in soybean (Abstract). Agronomy 
Abstracts p. 38.
• Summary: The yield response due to herbicide, insecticide, 
irrigation and fungicide on 2 soybean genotypes were 
examined in 3 locations. Address: AVRDC, Shanhua, Tainan 
741, Taiwan.

1276. Summerfi eld, R.J.; Roberts, E.H. 1985. Recent trends 
in internationally orientated research on grain legumes. 
In: R.J. Summerfi eld and E.H. Roberts, eds. 1985. Grain 
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Legume Crops. London: Collins. xvi + 859 p. See p. 801-46. 
Illust. Index. 24 cm. [44 ref]
• Summary: Contents: Introduction. Research on grain 
legume crops at the international agricultural research 
institutes (incl. CGIAR, established 1971): Centro 
Internacional de Agricultura Tropical (CIAT; Cali, 
Colombia), International Center for Agricultural Research 
in Dry Areas (ICARDA; Aleppo, Syria), International Crops 
Research Institute for the Semi-Arid Tropics (ICRISAT; 
Patancheru PO, Andhra Pradesh, India), International 
Institute of Tropical Agriculture (IITA; Ibadan, Nigeria), The 
International Board for Plant Genetic Resources (IBPGR; 
Rome, Italy. Est. 1974).
 Other CGIAR centres (incl. IFPRI, Washington, DC. 
Est. 1975; and ISNAR, the Hague, Netherlands. Est. 1980): 
University of Hawaii NifTAL Project (Maui, Hawaii, USA. 
Est. 1975), International Soybean Program (INTSOY, Univ. 
of Illinois, Urbana, Illinois, USA. Est. 1973), The Asian 
Vegetable Research & Development Center (AVRDC, 
Shanhua, southern Taiwan, ROC. Est. 1971), The Australian 
Centre for International Agricultural Research (ACIAR; 
Canberra, ACT, Australia. Est. 1982), Cooperative Research 
Support Programs (CRSPs) established under Title XII of the 
United States Foreign Assistance Act.
 Some achievement of the CGIAR grain legume 
programmes: Common beans at CIAT, faba beans at 
ICARDA, lentils at ICARDA, kabuli chickpeas at ICARDA, 
groundnuts at ICRISAT, chickpeas and pigeonpeas at 
ICRISAT, cowpeas at IITA, soybeans at IITA (Ibadan, 
Nigeria). Concluding remarks.
 Soybeans at IITA (Nigeria, p. 817, 841): “The spread of 
soybeans in tropical regions has been restricted by the lack 
of adaptation to tropical daylengths and temperatures, by 
deterioration of seeds in storage (... conditioned by excessive 
temperature and humidity during storage, and hot, arid 
soils at planting), by incompatibility of many forms with 
indigenous Rhizobium [root nodule bacteria] (other than R. 
japonicum), and limited yield potential.” Research at IITA 
has been concerned with each of these problems.
 “The almost complete lack of indigenous strains of 
Rhizobium japonicum was found to be responsible for 
the poor nodulation of many soyabeans in tropical soils. 
Effective inoculant strains have been identifi ed... but so 
far very few tropical countries have developed an effective 
inoculant industry.” So IITA took a novel approach by 
identifying soyabean lines which were easily inoculated by 
a wide variety of Rhizobium species, “including the cowpea 
cross-inoculum strains indigenous in African soils. This 
trait is called ‘promiscuity’ and lines with it are described as 
‘promiscuous.’” Promiscuous soybean varieties developed at 
IITA are able to nodulate effectively with indigenous strains 
of Rhizobium bacteria.
 In recent years there has been a major increase in 
the number of tropical countries that want to start or 

increase soyabean production. IITA researchers meet 
with representatives of national research programs to 
design research according to national priorities that is then 
undertaken at IITA. For example, IITA is helping national 
programs concentrated in the highlands of Rwanda, Ethiopia, 
Cameroon and Zaire. New approaches are being used to 
identify varieties that yield well at elevations greater than 
1,000 meters.
 “Since the soyabean crop is new to many African 
households, and because it could be so important where 
protein sources are scarce or prohibitively expensive, IITA is 
seeking to develop research on village and home utilisation. 
A major objective of this research is to develop appropriate 
processing technology that will produce food preparations 
which are acceptable to African consumers.
 “Soyabean lines well adapted to the tropics with good 
yields, improved seed longevity, promiscuous nodulation, 
disease resistance and shattering resistance, and with 
maturity ranging from 100-140 days, are now available. 
These are disseminated through international trials. In 1984, 
some 193 trials were sent to researchers requesting them in 
Africa, Asia, and South America.”
 NifTAL stands for Nitrogen fi xation by Tropical 
Agricultural Legumes. A contract from USAID provided 
funds for construction of a facility at the University of 
Hawaii.
 INTSOY cooperates with international and national 
organisations in seven principal activities: research, 
germplasm testing [ISVEX trials], feasibility studies, 
consultancies, publications, regional and international 
conferences, and training courses and study programs. From 
1973 to 1983, a major cooperative effort between INTSOY 
and the University of Puerto Rico helped to focus on the 
cultivation of food legumes in the tropics and subtropics. 
INTSOY has been funded by a series of research contracts 
from USAID, plus other special project funds.
 AVRDC focuses on two food legumes (soyabeans and 
mungbeans) and three horticultural crops (Chinese cabbage, 
tomato, sweet potato). Original research “on soyabeans was 
confi ned to Asia but collaborative projects now include many 
other tropical and subtropical regions.” Address: 1. Plant 
Environment Lab., Dep. of Agriculture and Horticulture, 
Univ. of Reading, Shinfi eld Grange, Reading, Berkshire, 
England; 2. Dep. of Agriculture and Horticulture, Univ. of 
Reading, Earley Gate, Reading, Berkshire, England.

1277. Tschanz, A.T.; Shanmugasundaram, S. 1985. Soybean 
rust. In: R. Shibles, ed. 1985. World Soybean Research 
Conference III: Proceedings. Boulder, Colorado: Westview 
Press. xxiii + 1262 p. See p. 562-67. [27 ref]
• Summary: Contents: Disease symptoms. Epidemiology. 
Host plant resistance and pathogen specialization. 
International cooperation. References. Address: 1. Assoc. 
Plant Pathologist and Head of Pathology 2. Plant Breeder 
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and Legume Program Leader: AVRDC, P.O. Box 42, 
Shanhua, Tainan 741, Taiwan.

1278. Wei, L.S.; Urbanski, G.E.; Steinberg, M.P.; Nelson, 
A.I. 1985. Feasibility of a shelf-stable soybean beverage. In: 
R. Shibles, ed. 1985. World Soybean Research Conference 
III: Proceedings. Boulder, Colorado: Westview Press. xxiii + 
1262 p. See p. 191-98. [13 ref]
• Summary: Contents: Milling effi ciency. Sorption 
isotherms of blanched cotyledons. Effect of sucrose 
addition. Homogenization pressure. Sugar blend. Sensory 
characteristics. Storage stability. References. Address: 1,3-
4. INTSOY and Dep. of Food Science, Univ. of Illinois, 
Urbana, IL 61801; 2. Express Foods Co., Inc., Louisville, 
Kentucky 40222.

1279. World Health Organization. 1985. Energy and protein 
requirements: Report of a joint FAO/WHO/UNU Expert 
Consultation. WHO Technical Report Series (Geneva, 
Switzerland) No. 724. 206 p. Illust. 21 cm. Albany, NY: 
WHO Publications Center USA, distributor. [406* ref]
• Summary: This report updates the landmark 1973 WHO 
protein report, developing new energy, protein, and amino 
acid requirements for humans throughout life. The report 
also sets new worldwide nutritional standards for assessing 
protein quality and protein requirements in the human diet. 
The revisions include the adoption of higher, safe levels 
of protein intake for all age groups and the addition of an 
amino acid requirement pattern for pre-school children. 
The report was developed jointly by WHO, FAO, and the 
United Nations University. Since the 1973 report the number 
of human studies has increased dramatically, leading to a 
clearer understanding that the quality of food proteins must 
be judged fi nally on the basis of known human requirements. 
Address: Geneva, Switzerland.

1280. Fapohunda, B.; Vogel, W. 1985? Soybean production 
and utilization in Alabata/Ajaiye. IITA, Ibadan, Nigeria. 
Undated. *

1281. Proceedings of the 5th annual workshop of the 
Nigerian Soyabean Scientists on nationally coordinated 
research projects on soyabean, 4-5 February, 1985. 1985? 
Ibadan, Nigeria: International Institute of Tropical Africa 
(IITA). v + 122 p. Undated. Illust. Map. 28 cm. *
• Summary: Cover title: “Publication No. 5.” Contributed 
papers: Soybean production in Nigeria ... by J. Dinakin
 Proposal for small scale cultivation and processing of 
soyabean in Southern Nigeria by A.C. Uwala
 Effects of storage methods on soybean seed viability by 
A.C. Uwala
 Preliminary study on the cost and returns of soybean 
production by M.I. Ajayi-Obe, H.T. Ladejo
 Preliminary evaluation of pre-emergence herbicides 

in soybean (Glycine max (L) Merr) in a subhumid tropical 
environment by A.O. Ayeni
 Evaluation of postemergence weed control treatments 
in soybean (Glycine max (L.) Merr) in southwest Nigeria by 
A.O. Ayeni
 Utilization of soybeans as “Daddawa” in parts 
of Kaduna States ... by G.O. Chuke, T.A. Banta, S.O. 
Abdulsalami
 Recent fi ndings on the cultural and nutritional 
requirements of soyabeans in the Guinea Savanna Zone of 
Nigeria by U.R. Pal, O.O. Olufajo, J.K. Adu
 Soybean improvement at IITA in 1984 by L.L. Bello, 
K.E. Dashiell, W.R. Root.

1282. Legler, Gretchen. 1986. Soyfoods a growing hit among 
U.S. consumers. From grits to fake meat: Top soymeal 
products named. Agweek (Grand Forks, North Dakota). Feb. 
10. [1 ref]
• Summary: A photo shows Dr. Harold Kauffman of 
INTSOY. Address: Staff writer.

1283. Chaudhary, B.D. 1986. Selection for seed size in 
soybean. TVIS News 2(1):5. March.
• Summary: “The association among various plant characters 
helps to identify the most suitable characters for use in 
indirect selection. However, one basic requirement of 
the characteristic is that it must be easily detectable and 
measurable. Seed size, one of the major yield components in 
soybean and one which can be measured early, ranges from 
4 to 30 g/100 seeds. This investigation was conducted to 
determine the effect of mass selection for seed size in three 
segregating populations of soybean.” Address: Dep. of Plant 
Breeding, Haryana Agricultural Univ., Hisar-125004, India.

1284. Nelson, A.I. 1986. INTSOY’s soybean utilization 
program. University of Georgia, College of Agriculture, 
Special Publication No. 39. p. 53-57. March. David G. 
Cummins, ed. Proceedings of a Workshop on Storage, 
Utilization, and Nutritional Aspects of Grain Legumes and 
Grains. *

1285. Palau, Tomás. 1986. El cultivo del algodon y la soya 
en el Paraguay y sus derivaciones sociales [The cultivation 
of cotton and soybeans in Paraguay and their social impacts]. 
Santiago de Chile: Naciones Unidas. 148 p. March. 23 cm. 
Series: Estudios e Informes de la CEPAL 58. [Spa]*
• Summary: Prepared with the collaboration of Mr. Ramon 
Fogel and Ms. M. Victoria Heikel.

1286. Pascua, Andres C. 1986. Performance of introduced 
soybean cultivars, Philippines. TVIS News 2(1):4. March.
• Summary: “Soybean production in the Philippines still 
falls far below domestic requirements. One of the persistent 
major constraints facing the soybean industry has been the 
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very low production per unit area due to inadequate supply 
of high yielding, pest and disease resistant cultivars. Since 
the early 1980s, the Philippines has imported substantial 
quantities of soybean costing millions of dollars of scarce 
foreign exchange.
 “Soybean can be successfully planted in the Philippine: 
during the months of May-June (wet season) and October-
November (dry season), and if irrigation is available 
a February-March planting has been found to be most 
appropriate.
 “The purpose of this trial was to select promising 
AVRDC soybean cultivars for commercial production.” 
Address: Asst. Prof., Crop Science Dep., Isabela State Univ., 
Echague, Isabela, Philippines.

1287. Rossel, H.W. 1986. Rice yellow mottle and African 
soybean dwarf, newly discovered virus diseases of economic 
importance in West Africa. Tropical Agriculture Research 
Series No. 19. p. 146-53. March. [14 ref]
• Summary: “African soybean dwarf is a new and hitherto 
undescribed virus disease which until now has only been 
reported in Nigeria. The disease is whitefl y-borne and 
appears to represent a major threat to soybean production of 
highly susceptible varieties which are newly introduced and 
have not been suffi ciently tested.” Address: Plant Pathologist, 
IITA, PMB 5320, Ibadan, Nigeria.

1288. TVIS News (AVRDC, Shanhua, Tainan, Taiwan) 1986. 
Bibliography. 2(1):11-46. March.
• Summary: This issue contains a long and detailed 
bibliography entirely about the Soybean. It is divided 
into the following sections. Anatomy and Morphology. 
Physiology. Biochemistry. Genetics and Cytology. Breeding 
and Varieties. Agronomy (General). Cultivation. Plant 
Nutrition. Water Management. Weed Control. Diseases and 
Pests (General). Virus Diseases. Bacterial Diseases. Fungous 
Diseases. Nematode Diseases. Physiological Disorder. Insect 
Pests. Processing. Economics and Marketing. Nutritive Value 
and Utilization. Research Extension Activities.
 Most of the articles cited were published in 1984. For 
each entry there is a substantial summary.
 There is also this very nice “Explanatory Note.”
 And this remarkable photocopying service: “Copies of 

all articles listed in the following ‘Bibliography’ section are 
available in the AVRDC Library. If you are unable to obtain 
a copy of a desired article in your own library, AVRDC 
offers a photocopying service. The cost is US$.20/sheet plus 
postage and you will receive an invoice for the service with 
your photocopies. Please address all requests for this service 
to TVIS News, The Library, AVRDC, P.O. Box 42, Shanhua, 
Tainan 74199, Taiwan and use the reference no., as indicated 
above, of the article when making your copying request.”

1289. Eurosoya. 1986. The fi fth consultation of European 
Cooperative Research Network on Soyabean. No. 4. p. 
112-16. April. Meeting held 3-6 Sept. 1985 in Bucharest, 
Romania. Organized by Research Institute for Cereals and 
Technical Crops of Fundulea. [Eng]
• Summary: “The Consultation of the European Cooperative 
Research Network on Soyabean took place in Bucharest, 
Romania, from 3 to 6 September 1985 being organized by 
the Research Institute for Cereals and Technical Crops of 
Fundulea.
 “The Consultation was attended by 40 delegates 
from 11 countries (France, German Democratic Republic, 
Greece, Italy, Poland, Romania, Spain, Switzerland, Turkey, 
United States of America and Yugoslavia) and one observer 
(Morocco).
 “On behalf of the Director-General of FAO, Dr. A. 
Bozzini, Regional Representative for Europe, opened the 
Consultation. He thanked the Romanian Government, the 
Academy of Agricultural and Forestry Sciences, as well 
as the Research Institute for Cereals and Technical Crops, 
particularly Dr. Hera and Dr. Dencescu, for having offered 
to host the fi fth Consultation of the Soyabean Network in 
Romania. In fact, the choice of Romania for this particular 
Consultation was very appropriate since Romania had been 
one of the fi rst countries in Europe to cultivate soyabean 
even before World War II. Romania now headed all 
European countries both in surface area and production: last 
year, she had had 300,000 ha of soyabean as a fi rst culture 
and 100,000 ha as a second culture. In fact, more and more 
countries in central and southern Europe were following 
Romania’s lead and expanding soyabean cultivation and the 
future for this crop looked quite optimistic.
 “Turning to the Network activities, he stressed the need 
for a review of all topics so as to concentrate efforts on those 
with a solid base of interest for several institutions. Other 
topics which had achieved their goals should be terminated. 
However, he wished to register his warm appreciation 
of all the interest and cooperation of Institutes who were 
participating in joint activities on a purely voluntary basis. 
A special thanks should also go to the Coordinator for his 
enthusiasm and dedication, as well as to all the Liaison 
Offi cers. The FAO Regional Offi ce for Europe would 
continue to support the Network, within the limit of existing 
possibilities and resources.”
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 Also discusses the presentations of Dr. T. Muresan, 
Vice-Chairman of the Romanian National FAO Committee 
and President of the Academy of Agricultural and Forestry 
Sciences. Mr. M. Arnoux (France).
 A Eurosoya bulletin [of the FAO Research Network on 
Soyabean] has been published by the network annually [at 
Montpellier] since 1983, and is at present being distributed in 
56 countries.
 Mr. Prof. Bogdan Belic (Yugoslavia). Mr. A Vidal 
(France). Mr. R. Ecochard (France). Mr. S. Dencescu 
(Romania). Mr. P. Signoret (France). Mr. M. Chamber 
(Spain). Mr. A. Soldati (Switzerland).
 “Most of these communications and reports are 
published in this Eurosoya No. 4.
 A large group photo shows everyone in attendance. 
Address: Research Inst. for Cereals and Industrial Crops, 
8264 Fundulea, Romania.

1290. Hera, C.; Picu, I.; Dencescu, S. 1986. The soybean 
research program in Romania. Eurosoya No. 4. p. 103-04. 
April. [Eng]
• Summary: “Romania, a country with a tradition in soybean 
growing, has at present a strong research sector, which 
develops its activity within the Fundulea Research Institute 
for Cereals and Industrial Crops and its agricultural research 
stations from all over the country, while the area cultivated 
covers at present about 300,000 ha as a main crop and 
100,000 ha as a second crop in irrigated area after barley and 
wheat.
 “The researches regarding the growing of soybean 
developed mainly in the last 30 years and resulted in the 
creation of new varieties and the improvement of the 
cropping technology for the various ecological areas of 
Romania.
 “Research regarding soybean breeding: By the activities 
of soybean breeding that are carried out at the Fundulea 
Research Institute for Cereals and Industrial Crops and 
the Turda Agricultural Experimental Station, the aim is 
to achieve early varieties, with a high yielding capacity, 
resistance towards the main diseases, a high content of 
protein, resistance to lodging and shattering. At the same 
time, researches are made to increase the distance between 
the insertion of pod height and the soil.
 “By improving the plant earliness we aim at achieving 
varieties for the main crop in all areas of soybean cultivation 
and for the second crop in irrigated area in south part of the 
country, these varieties being adapted to the soil and climate 
conditions of each cropping area.
 “By improving the yielding capacity we aim at 
achieving varieties for the main crop with a yielding capacity 
of 4200-6000 kg/ha as an irrigated crop and of 3000-3800 
kg/ha as a nonirrigated crop while for the second crop, we 
tend to create varieties with a yielding capacity of 2500 kg/
ha.

 “By improving the resistance towards diseases such 
as soybean mosaic, bacterial blight and downy mildew, we 
intend to ensure a constant yielding level.
 “In order to increase the seed quality with regard to 
the content of useful substances, the increase of the protein 
content in the new varieties represents one of the main 
objective, the aim being to achieve a content of 41-46% of 
protein.
 “To ensure the application of mechanized technology 
for the soybean crops and in order to cultivate new varieties 
under irrigation conditions great efforts are made to improve 
the lodging and shattering score.
 “The breeding activities have been fi nalized up to the 
present by the registration of the Romanian varieties Precoce 
90, Tomis, Flora, Violeta, Danubian, which at the present are 
cultivated on about 50% of the overall soybean area while 
after extending the Danubian variety, the latest created, the 
surface with Romanian varieties will grow to over 60% of 
the overall soybean area in Romania.
 “Research regarding the soybean cropping technology: 
The research objectives regarding the soybean cropping 
technology aim at:
 “- improving the methods of soil tillage and seeding in 
view of reducing the consumption of energy, manpower and 
production costs;
 “- improving plant nutrition;
 “- taking steps towards weed, diseases and pests control;
 “- using irrigation with increased effi ciency.
 “We appreciate that stable yields of over 3 t/ha soybean 
in the southern part of the country, under irrigation (zone I), 
2.5 to 3 t/ha in the plain in the western part of the country 
and south of Moldavia (zone II) and 2 to 2.5 t/ha in hilly 
areas (zone III) will be achieved.
 “Soybean, as second crop under experimental 
conditions, proved to be able to achieve yields of 2 to 2.5 t/
ha in the southern area on irrigated fi elds.
 “The research on soil tillage technology have been 
concentrated, in the last decades, on establishing the 
effi ciency of some systems involving reduced works: 
minimum tillage and direct seeding on the unworked fi eld. 
To the second crop this method has a special importance in 
order to perform an early seeding.
 “During the last 10 years the seeding methods have been 
changed, the distance between rows is reduced from 70 cm. 
to 45-50 cm, seeding is performed in equidistant rows or 
in bands in order to facilitate a combined methodology for 
mechanical and chemical weed control.
 “A new technology is being developed and studied at the 
present which involves a small distance between the rows 
(25 cm) and suitable systems of machinery and necessary 
herbicides.
 “The research on nitrogen nutrition of soybean crop 
is concentrated on the possibilities for a more effi cient 
utilization of the three nitrogen sources: soil supply, 
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fertilizers and symbiotically fi xed nitrogen. The new 
Rhizobium japonicum strains are tolerant to the high rates of 
mineral nitrogen in the soil and shows a high ability to fi x 
biologically the atmospheric nitrogen. The improvement of 
biopreparates [?] along with the inoculation methodology 
is also an important objective. In order to determine the 
quantities of biologically fi xed nitrogen and to establish 
the most effi cient cropping technologies the research on 
the use of isotopic methods have also been enlarged during 
the last 10 years. This research has been carried out in the 
framework of some programmes coordinated by FAO/IAEA 
Joint Division from Vienna, or in the framework of National 
Programme for use of nuclear energy in agriculture and has 
led to the achievement of remarkable results which have 
already been used at a production scale.
 “Nitrogen fertilization is also being studied from the 
viewpoint of its contribution to the improvement of the 
mineral nutrition in the plants inoculated with Rhizobium 
japonicum. The determination of soybean crop requirements 
in phosphorus, potassium and microelements nutrition, in 
various pedoclimatic conditions is also being considered. 
Other research programmes follow up the infl uence of 
pesticides application on the symbiosis activity and also the 
soybean crop infl uence on soil fertility.
 “The research on water consumption, forecasting 
methods, and irrigation methodology had as main target 
the achievement of high yields by a reduced water, energy 
and manpower consumption. Irrigation contributes to the 
increase of soybean yield in the southern areas of the country 
by 1.5 to 3 t/ha, as depending on the water shortage during 
plant growing stages.
 “In the framework of plant protection methodologies, 
an integrated control system is being used whereas a more 
important part is played by the chemical one, in controlling 
in the so-called ‘problem’ weeds such as:

“Sorghum hialepense; Solanum nigrum, Xanyhium sp. 
Abutilon, as well as some diseases as Sclerotinia, bacterial 
and virotic [viral] diseases.
 “Recently some research has been organized on soybean 
crop formation in order to determine the effects of growing 
technology and of climatic conditions on the yield level. This 
research aims at establishing new possibilities for obtaining 
high and constant yields.
 “The research within the Romanian soybean programme 
is being carried out in 18 experimental stations and 3 
Colleges of Agriculture located in areas where soybean is 
cultivated, under the direct coordination of the Fundulea 
Research Institute for Cereals and Industrial Crops.
 “If in research remarkable results have been achieved, 
we have to recognize that there are still certain problems 
to be solved with regard to the generalization of the results 
in production and we are convinced that together with the 
Ministry of Agriculture and Food Industry these problems 
will be solved soon.” Address: Research Inst. for Cereals and 

Industrial Crops, 8264 Fundulea, Romania.

1291. Sheikh, I.A.; Arshad, M.; Aslam, M.; Adil, Razia. 
1986. Preparation and nutritional evaluation of weaning food 
based on wheat, rice and soybean (Soylac). Pakistan J. of 
Scientifi c and Industrial Research 29(2):151-54. April. [9 ref. 
Eng]
• Summary: Soylac (its brand name) is based on a blend of 
wheat, rice, and soybean fl our (free of trypsin inhibitors), 
and fortifi ed with essential vitamins and minerals. Of high 
nutritive value and conforming to the FAO/WHO/Protein 
Advisory Group’s specifi cations for weaning foods, it 
contains 20% protein, costs less to make, and has better 
nutritive value than similar products named Protofex and 
Protolac. Address: PCSIR Labs., Karachi, Pakistan.

1292. Nicholaides, John J., III. 1986. Exploding the myth 
that UIUC [University of Illinois at Urbana-Champaign] 
helps market competitors. International Agriculture 
Newsletter (Univ. of Illinois) No. 96. p. 1-2. May.
• Summary: In the past few years, the U.S. farm economy 
has gone through some stressful times and the outlook 
for the near future is not rosy. This lamentable situation 
has provided an especially fertile environment for 
misunderstandings. The economic issues involved are 
varied and complex. Some individuals and organizations, 
in their attempts to protect U.S. farm interests, have spread 
falsehoods about the role U.S. universities have played in the 
decline of U.S. farm exports.
 “UIUC, because it is a world leader in soybean 
research and the base for the International Soybean Program 
(INTSOY), has been caught in the middle of the controversy. 
The misstatements have fueled a ground swell of opposition 
by some farmers and farm organizations to international 
agricultural activities, especially those connected with 
soybean production research.
 “This opposition has been detrimental not only to the 
university as a world class institution but also to U.S. efforts 
to conquer hunger and promote peace around the world. 
It created an environment in which $100 million was cut 
from the 1986 budget for the U.S. Agency for International 
Development (USAID), resulting in an 18.8 percent budget 
cut for INTSOY. It precipitated a decision by USAID to no 
longer fund soybean production research in any developing 
country, thereby affecting millions of people who need 
protein and calories but lack the knowledge to grow and 
the money to buy soybeans. And it continues to fuel a plan 
within the House Appropriations Subcommittee for Foreign 
Operations to cut up to 50 percent ($355 million) of the 1987 
USAID agriculture budget, which would mean an immediate 
elimination of UIUC’s INTSOY and INTERPAKS programs 
and Program Support Grant.
 “It is obvious that UIUC and other U.S. universities 
will suffer if the proposed 1987 budget cut occurs. But the 
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biggest losers will be U.S. farmers and U.S. agribusiness. 
My article entitled “Mutual Aid” in the December 1985 
International Agriculture Newsletter describes the major 
economic benefi ts of international agriculture development 
activities to U.S. producers and how these activities give 
us access to the world’s germplasm. If you haven’t read the 
article or would like another copy, please write me. The issue 
of international agricultural development deserves to be 
discussed rationally with facts rather than with falsehoods.
 “It is time to set the record straight on what UIUC 
and INTSOY have and have not done in the international 
soybean arena. Summarized below is information from a 
letter dated January 24, 1986, from Dean John R. Campbell 
to Illinois Congressman Terry L. Bruce.
 “Myth: UIUC, through INTSOY, helped Brazil 
become a major competitor to the United States in soybean 
production.
 “Fact: INTSOY never had a program in Brazil. Along 
with 131 other countries, Brazil has participated in a 
cooperative international program coordinated by INTSOY 
to exchange, improve, and test soybean germplasm. Since 
1973, Brazilian scientists contributed 535 breeding lines or 
cultivars to this program. In return, they received 259 lines 
(90 from the U.S. and 169 from other countries).
 “Brazil has a well-developed system of state, national, 
and private soybean research programs which develop 
cultivars to meet their local needs. As well, other countries, 
most notably Japan, have been actively involved in 
developing Brazil’s soybean industry.
 “UIUC faculty members, including INTSOY affi liates, 
have visited Brazil for international meetings and discussion 
of cooperative research. Very few of these trips were paid 
for by USAID. Most concerned research on plant protection. 
International contact plays an important role in maintaining 
UIUC’s reputation as a fi rst-class educational, research, and 
service institution.
 “Myth: In 1984, fi nanced by USAID, INTSOY spent 
up to $20 million helping the soybean competition in South 
America.
 “Fact: INTSOY activities are directed toward less 
developed countries that are struggling to feed rapidly 
growing populations, not to competitors. In 1984, INTSOY 
received $850,000 from USAID. Since its inception in 1973, 
INTSOY has received a total of $6,456,404 from USAID.
 “Myth: INTSOY programs have adversely affected 
Illinois farmers.
 “Fact: INTSOY has helped Illinois farmers by
 “bringing in new germplasm to increase and stabilize 
U.S. soybean productivity;
 “conducting research on pests and diseases of soybeans 
that present a possible future threat to U.S. producers, and
 “opening up new markets for U.S. soybeans through the 
introduction of soy products into less developed countries 
that have little or no experience with soybean usage.

 “INTSOY seeks to improve human nutrition around 
the world through the use of soybeans. We have recently 
signed a fi ve-year collaborative agreement with USAID. 
The focus of the new research and development program 
is to process and use whole raw soybeans in the following 
ways: low-cost extrusion cooking to make weaning foods, 
breakfast foods, snacks, soy fl our, and soups; low-cost farm 
or village oil extraction processes, which will give farmers 
and small commercial enterprises two products to market; 
low-cost processes to make high-quality soy beverages and 
dairy analog products, such as ice cream and yogurt; village 
and home level processing methods for home consumption; 
frozen, immature green soybeans; and simple processes for 
combining soybean residues with other ingredients to make 
animal feed.”
 Write your congressmen or senators. Address: Program 
director, Univ. of Illinois.

1293. Soyanews (Sri Lanka). 1986. Promising green 
soybeans. 8(2):1. April/June.
• Summary: “Research offi cers in the Department of 
Agriculture are now investigating the possibilities of growing 
soya varieties that may be harvested in the green bean stage 
and used as a vegetable in much the same way as green peas. 
The whole green pods with seed are cooked (boiled) for 10-
15 minutes with salt to taste. The seeds are then squeezed out 
of the pods” [often directly into the mouth].
 The names of the six varieties are given: AGS-184, 
AGS-186, AGS-187, AGS-188, AGS-189, and AGS-190.
 None of the varieties tested “had the unpopular beany 
fl avor associated with mature seeds. Harvested at 2 months, 
AGS-184 and AGS-188 seemed to be more acceptable to the 
local palate than other varieties.”
 Advantages of vegetable soybeans: Short maturation 
time and high nutritional value.
 A large photo shows “Vegetable soybean plots at 
Girandurukotte Research Station.
 Note: A letter from AVRDC (Taiwan) in the Jan/June 
1987 Soyanews explained that “AGX” which appeared in the 
original article should be corrected to read “AGS.” We have 
made this change above.

1294. INTSOY. 1986. International Soybean Program 
(Leafl et). Urbana, Illinois. 3 panels each side. Each panel: 23 
x 10 cm. Undated.
• Summary: Printed golden yellow, green, and brown on 
white. On the front panel is an illustration of a man pouring 
soybeans into a mill, whence they fl ow into a bucket on the 
fl oor. The fi ve illustrations in this leafl et are taken (without 
permission) from The Book of Miso, by Shurtleff & Aoyagi. 
Contents: Improving human nutrition with soybeans. A 
worldwide network. Whole soybean utilization–A major 
focus. A record of achievement. New products and processes. 
A program of mutual benefi ts. Contact us for further 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   476

© Copyright Soyinfo Center 2021

information. Address: International Soybean Program, Univ. 
of Illinois at Urbana, 113 Mumford Hall, 1301 W. Gregory 
Dr., Urbana, Illinois 61801.

1295. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 1986. 
International soybean variety experiment: Eleventh report 
of results, 1984. INTSOY Series No. 29. xvi + 168 p. Sept. 
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “This is the fi nal report of the International 
Soybean Variety Evaluation Experiments (ISVEX)... 
ISVEX has been the major component of INTSOY’s genetic 
development program since 1973.” Joseph A. Jacobs 
provided leadership to the ISVEX trial program. Pages 
viii–xvi contain a complete listing of about 65 cooperating 
centers and researchers worldwide.
 During 1984, soybeans were grown at 96 sites (the name 
of each site is given) in the following countries: Antigua, 
Argentina, Bangladesh, Burma, Cameroon, China, Colombia, 
Costa Rica, Cyprus, Dominican Republic, Ecuador, Egypt, 
El Salvador, Ethiopia, French Guiana, Ghana, Honduras, 
Indonesia, Iran, Ivory Coast, Korea, Laos, Liberia, 
Madagascar, Malaysia, Mexico, Nepal, New Caledonia, 
Pakistan, Paraguay, Philippines, Portugal, Rwanda, 
Saint Vincent, Somalia, South Africa, Sri Lanka, Sudan, 
Swaziland, Tanzania, Turkey, United States, Venezuela, 
Vietnam, Yugoslavia, Zambia, Zimbabwe.
 In 1982, soybeans were grown in Morocco. In 1983 
soybeans were grown in Brazil and Rwanda.
 In 1985, soybeans were grown at 43 sites in China, 
Ecuador, Ethiopia, Gabon, Ghana, Guatemala, Iran, Jamaica, 
Korea, Mexico, Nepal, Pakistan, Paraguay, Philippines, 
Portugal, Sri Lanka, Thailand, Turkey, United States, 
Venezuela, Yugoslavia, Zaire, and Zimbabwe.

1296. Food Engineering. 1986. Higher suggested dietary 
intakes of protein: A recent FAO/WHO/UNU report 
recommends a new approach for estimating human protein 
requirements. 58(11):49, 52-53, 56, 58. Nov.
• Summary: The fi rst FAO/WHO report, issued in 1973 
defi ned the protein problem away. The new report, issued 
in late 1985, increased recommended daily protein intake 
by 25%, from 0.60 to 0.75 gm per kilogram of body weight 
per day. A single amino acid pattern was used in 1973, but 
now four are used. The recent tests are all based on humans, 
rather than rats. And Protein Effi ciency Ratio (PER) is no 
longer recommended as the measure of protein quality for 
humans.

1297. Wynstra, Robert J. 1986. The soybean solution: 
Meeting world food needs. INTSOY, University of Illinois, 
113 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 
28 p. Nov.
• Summary: The best overview to date of INTSOY’s 
pioneering work during the past 13 years. Contents: 1. 

Preface. 2. Soybeans: Food for a hungry world. The INTSOY 
solution. 3. INTSOY: Building a cooperative network. The 
beginning of INTSOY. The ISVEX Testing program. The 
soybean’s genetic potential. A program of mutual benefi ts. 
ISVEX Results for selected countries: India, Sri Lanka, Peru, 
Mexico and Costa Rica, Ethiopia, Indonesia, Egypt and 
Turkey. 4. Fulfi lling the soybean’s promise. The INTSOY 
research effort. New products and techniques. The need for 
continued cooperation. Appendix: Performance of soybean 
cultivars included 2 or more years in ISVEX trials.
 This report marks the end of INTSOY’s work with 
soybean variety development for Third World countries and 
the beginning of its focus on soybean utilization. Address: 
Urbana, Illinois. Phone: 217-333-6422.

1298. SoyaScan Notes. 1986. Chronology of soybeans, 
soyfoods and natural foods in the United States 1986 
(Overview). Dec. 31. Compiled by William Shurtleff of 
Soyfoods Center.
• Summary: Jan.–The fi rst major soy cheese to hit the 
market is Soya Kaas–a landmark product. It was developed 
and introduced by Richard McIntyre of Soya Kaas Inc., 
a subsidiary of Swan Gardens Inc. Marketed exclusively 
by American Natural Snacks of Florida, it long remain 
America’s most popular cheese alternative.
 Jan. Ron Ishida, an attorney with no previous 
knowledge of tofu, working for Azumaya Inc. (South San 
Francisco, California), rewrites the Tofu Standards without 
authorization. They have already gone through 8 drafts. This 
creates a crisis.
 Jan. Soyfoods: The Journal of the European Soyfoods 
Association (ESFA) begins publication from Paris. Philippe 
Vandemoortele of Alpro is president of the association and 
Guy Coudert is editor of the periodical. The association plans 
to organize a soyfoods conference every 2 years. But the 
journal is discontinued after 3 issues.
 Jan. Tomsun Foods is reorganized, changing its name 
(for the fourth time) to Tomsun Foods International. The 
fi rm’s new chairman is Juan Metzger, founder of Dannon 
Yogurt. The company produces nearly 3 million lb. of tofu a 
year.
 Jan. First Tofutti Shop opened in Japan by Daiei Co. 
Inc., Japan’s largest retailer. Shop sells non-dairy soy-based 
ice cream and related snacks.
 Feb. 7. Fire destroys Island Spring tofu plant in Vashon, 
Washington, with an estimated $1 million loss.
 Feb. Soya Kaas, an imitation cheese containing soymilk 
and casein, launched by American Natural Snacks, a 
marketer. The manufacturer is Swan Gardens of Georgia.
 Feb. Jofu, a tofu-based, non-dairy, nonfermented, 
yogurt-like product, sweetened with fruits, launched by 
Tomsun Foods International of Greenfi eld, Massachusetts. 
The product is a hit, grossing nearly $400,000 in its fi rst 32 
weeks on the market.
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 Feb. Barricini Foods has its fi rst public stock offering. 
Raises $1.5 million, gross to use in marketing Tofulite and 
Ice Bean soy ice creams.
 Feb. Central Soya purchases Staley’s protein line, 
including Mira-Tex, Procon [soy protein concentrate], and 
Textured Procon brands.
 Feb. ASA hires Jim Guinn as technical director of 
soybean quality programs. Soybean quality is an area of 
growing interest, with two parts: 1. The traditional area of 
soybean condition, concerning grades, damage, foreign 
material, etc. 2. The newly emerging area of soybean 
composition and its relation to grades. New measurement 
technologies make it likely that soybeans may soon be sold 
based on their composition of oil and protein. Both effect 
exports and price.
 March 5. Pesticide control now tops the Environmental 
Protection Agency’s list of most pressing problems, 
announces The New York Times (and Soybean Digest, June/
July). Stricter pesticide laws are enacted.
 March 7. Richard E. Lyng of California becomes U.S. 
Secretary of Agriculture, replacing John R. Block. Policies 
remain unchanged.
 April 18. Wm. Shurtleff, in charge of compiling the 
original tofu standards, submits a strong criticism of the 
illegitimate Ishida draft in the form of a detailed chronology 
of the development of the tofu standards.
 April. Tofu cheesecake revolution in New York City 
profi led by Whole Life. Thirteen restaurants now offer them.
 May. Tofutti Love Drops (chocolate covered graham 
cookie drops) launched by Tofutti Brands with much fanfare.
 May. Nasoya’s new million-dollar automatic tofu-
making system, imported from Sato Shoji in Japan, begins 
operation.
 June. Increasing consumer deception by “soy cheese” 
manufacturers. Whole Life publishes “Whole Frauds in the 
News: Will the Real Soy Mozzarella Please Stand Up (That 
is, If There is One),” an exposé of mislabeling involving 
Soyarella, Tofu Mozzarella, and Soya Kaas (though the 
latter brand is not at fault). Argues that it is deceptive for 
health food stores to call a product “non-dairy” if it contains 
casein (milk protein), even though FDA rules allows such 
a designation. In Oct. Whole Life reports that “Independent 
lab tests prove Soyarella hoax; Large quantities of casein 
[19.6%] found in so-called soy cheese.” Soyarella had 
previously been marketed as casein free.
 July. Ralston Purina Co. starts publication of Nutrition 
Overview, a newsletter focusing on soy protein and fi ber.
 July. Soyfoods win big in 7th Annual Natural Foods 
Merchandiser merchandising awards: Gold: San-J tamari 
and shoyu. Silver: Fantastic Foods’ Tofu Scrambler and Tofu 
Burger, Westbrae Natural miso soups. Honorable mention: 
Walker & Wilks frozen entrees, White Wave boxed tofu.
 July. Vitasoy reintroduces its line of reformulated and 
repackaged soymilk products, originally launched in 1984. 

They contain more solids and nutrients, and are sweetened 
with barley malt instead of maple syrup.
 July. A Roper poll in the U.S. fi nds that tofu is the “most 
hated” food. 35% of a sample of 2,000 adults checked it on a 
list of foods said to be disliked, ahead of liver (34%), yogurt 
(29%), Brussels sprouts (28%), and prunes (24%). Results 
do not vary signifi cantly by age, but tofu dislike is somewhat 
less among those with higher incomes. The poll results 
are very widely publicized, and are even the subject of a 
question on the TV program Jeopardy (in early 1988)–and its 
rerun! These fi ndings suggest both a widespread awareness 
of tofu and a split image: Some like it and others don’t.
 Aug. Kikkoman’s new shoyu plant starts operation in 
Chitose, Hokkaido, in northern Japan. The fi rst product was 
shipped on 30 Jan. 1987.
 Sept. 9. American Soy Products Inc. plant dedicated in 
Clinton, Michigan. A $10 million joint venture between Eden 
Foods and four Japanese companies (Kawasho, Marusan, 
Muso, Seikensha), construction on the plant began in Oct. 
1985. It will make Edensoy soymilk in Tetra Brik cartons. 
The fi rst products are shipped in November.
 Sept. 19. Tofu standards passed by Tofu Standards 
Committee in San Francisco, after all committee members 
except Shurtleff agree to start with a blank slate in drafting 
new standards–thus erasing years of work by hundreds 
of people. Shurtleff resigns in protest, arguing that this is 
a violation due process. Shortly thereafter Barricini and 
Ralston Purina also refuse to give fi nal approval. Tofu 
standards are stalled indefi nitely after many years of hard 
work.
 Sept. 24. First International Tofu Products Expo, 
Seminar, and Soyfoods Buffet, held in Munich, West 
Germany. Sponsored by Bernd Lehmann International 
Consultants. 100 people attend.
 Oct. Supersoy brand soymilk introduced to America 
by Mitoku USA. It is made by Kibun Health Foods Co. in 
Japan.
 Oct. Ralston Purina sells its domestic agricultural 
products business, Purina Mills. Total sales for 1986 were 
$5.5 billion.
 Nov. Island Spring announces $6.5 million investment 
from Edward Lynch Co. to fi nance an expansion plan. 
Construction of a new 30,000 square foot factory is now 
underway on Vashon Island.
 Dec. 1. White Wave of Boulder, Colorado, acquires 
Soyfoods Unlimited, a tempeh manufacturer of San Leandro, 
California. This makes White Wave America’s largest 
tempeh manufacturer.
 Dec. 8. Central Soya purchases 7 of 9 Bunge’s soybean 
crushing plants. ADM is now estimated to control 30% of 
U.S. crushing capacity followed by Cargill (25%), Central 
Soya (20%), and other (25%).
 Dec. Tomsun Foods International nets about $3.45 
million in its fi rst public stock offering (IPO). Most of the 
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funds will be used for sales and marketing of Jofu, and to 
repay $800,000 in debts. Total Tomsun sales in 1986 were 
about $3.1 million.
 Dec. Haagen-Dazs will drop Tofutti and start 
distributing Barricini Tofulite, a non-dairy frozen dessert.
 Dec. Brightsong Foods is named as one of the top ten 
food innovators for 1986 by Food & Beverage Marketing 
magazine. In fact, Brightsong is listed fi rst!
 Dec. Tofruzen Inc., a soy ice cream marketer from 
Englewood, Colorado, raises $1.6 million in a public stock 
offering. Sales of Tofruzen in fi scal 1986 were $91,000, 
rising to $158,000 in 1987, and $213,000 in the fi rst quarter 
of 1988.
 Dec. Edible Soy Products in Hudson Iowa is sold to 
Solnuts of Tilburg, The Netherlands, and renamed Solnuts, 
Inc. The Hudson and Tilburg plants are the only ones in the 
world that dry roast soybeans to make soynuts.
 Dec. More than 60,000 Italian farmers harvested 
nearly 25,000 hectares (61,700 acres) of soybeans this year. 
Italy is now Europe’s largest soybean producing country, 
followed by France. Five years ago, Italy produced virtually 
no soybeans. The Ferruzzi Group is the leading promoter, 
helped by hefty subsidies from the EEC.
 1986 New Trends:
 So Called Tofu Cheeses. Eight new soy cheeses were 
launched during 1986, many with the term “Tofu” in the 
product name. Many have been shrouded in mystery, 
with the names of the manufacturer and ingredients often 
not disclosed. There has been much consumer deception, 
mislabeling, and several attempts to conceal the fact that they 
usually contain casein, the protein in cow’s milk.
 Soy Yogurts and Yogurt-Style Products. The leader in 
this exciting new category is Jofu from Tomsun Foods. The 
two basic types are fermented soymilk products (e.g. Cream 
of the Bean, Soy-O), and non-fermented tofu-fruit blends 
(e.g. Jofu).
 Move to Manufacturing Soymilk in America. The 
rising cost of soymilk imports is making them unprofi table. 
Domestic production, which obviates shipping U.S. soybeans 
to Japan, then shipping the beans and water back, will have 
major, benefi cial long-term effects on Edensoy, Ah Soy, and 
Westbrae Malteds. Still imported are Vitasoy (from Hong 
Kong, whose exchange rate is tied to the dollar) and Sunsoy 
(from Belgium).
 The declining value of the dollar against the yen starting 
in late 1985 led to a steady rise in soymilk prices. But the 
combination of domestic production and larger size packages 
(see below) has led to a drop in soymilk prices during 1986. 
For example, Edensoy, selling for 6 times the price of dairy 
milk per unit volume in early 1984, was selling for only 3.5 
to 4.1 times as much in late 1986, a drop of about 37%.
 Soymilk Switches to Tetra Brik Cartons and Liters or 
Quarts. Edensoy, Westsoy, and Ah Soy have all switched 
to Tetra Brik cartons this year. Lower total manufacturing 

and shipping cost is the main reason. The liter/quart size 
was pioneered in the U.S. by Alpro/Vamo Foods/Sunsoy, 
and followed by Edensoy, Ah Soy, and Vitasoy. These 
counterparts of dairy milk in quarts suit the needs of regular 
soymilk users by offering a more economical price per unit 
volume plus greater convenience. Soymilk may be the fi rst 
liter-size Tetra Brik product to succeed in America.
 INTSOY is doing outstanding, pioneering work with 
soyfoods and soybean utilization in the Third World and 
America. Research is focusing on extrusion cooking, 
extruder-expeller processing for small-scale oil expression, 
and fresh green soybeans [edamamé]. Since April 1987 the 
INTSOY Newsletter has become one of the best soy-related 
publications available.
 Morinaga Long-life Silken Tofu becomes a major force 
in the U.S. tofu market. Traditional manufacturers consider 
the product a major threat to their markets. Azumaya has 
hired an attorney who spends considerable time causing 
troubles for Morinaga.

1299. Cashman, Kristin. 1986. A community response to 
on farm research: A participatory approach for sustainable 
food production. Published by the author. 57 p. Plus 33 
unnumbered pages of addeda. [4 ref]
• Summary: This report is based on work conducted from 
January to November 1986. The author, a Caucasian Ford 
Foundation representative acting as an extension agent, 
introduced soybeans to the Ayepe area of Nigeria, east of 
Ibadan, in 1985-86. She introduced the seeds on a village-
by-village basis to this cluster of settlements scattered 
through the forest. During each visit, the cooking methods 
and nutritional benefi ts of soya were repeated. Farmers were 
offered seed to plan and instructional sessions, both free 
of charge. Address: Ford Foundation Consultant, Farming 
Systems Support Project, IITA, Ibadan, Nigeria.

1300. Murata, Kiku. 1986. Formation of antioxidants and 
nutrients in tempe. In: Kô Aida, et al. eds. 1986. Proceedings 
of the Asian Symposium on Non-Salted Soybean 
Fermentation. Japan: Takeshima Shigeru. 319 p. See p. 186-
98. Held July 1985 at Tsukuba, Japan. English summary in 
conference abstracts. [10 ref. Eng]
• Summary: Contents: Introduction. Preparation of tempe in 
our laboratory. Discovery of antioxidants in tempe. Effect 
of isofl avone Factor 2 in vitro and in vivo. Increase of B 
vitamins and free amino acids.
 Why did Dr. Murata start work on the antihemolytic 
and antioxidative factors during her study at Dr. P. Gyorgy’s 
laboratory in Philadelphia, Pennsylvania? The United 
Nations Protein Advisory Group (PAG) and FAO had chosen 
tempe as one of the best soybean foods for use as a vegetable 
protein source. When she visited Dr. Gyorgy’s laboratory, 
rat feeding tests on stored tempe and unfermented soybean 
powder were underway. The tempeh in their laboratory 
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was made using a modifi cation of the pilot plant process 
described by Steinkraus, Van Buren, Hackler and Hand 
(1965).
 Contains 5 tables and 15 fi gures (mostly graphs). Most 
of these appeared in previous publications. Address: Teikoku 
Gakuen, Moriguchi City, Japan.

1301. Zakaria, Fransiska; Muchtadi, Tien Ruspriatin. 
1986. The role of tofu processing in development and the 
alleviation of malnutrition in West Java. Food and Nutrition 
Bulletin (United Nations Univ.) 8(4):32-41. Dec. [16 ref]
• Summary: The contribution of tofu to the diet, especially 
of low-income families in West Java, is reviewed. 
Suggestions are made for technological improvements 
(sanitation, production effi ciency, yield, and diversifi cation 
of soy-cake [tofu] utilization, chiefl y as a food supplement).
 “In West Java, as is common in Indonesia, people fi rst 
buy rice as their staple food. If they have money left, they 
then buy other foods. Those that are generally chosen, in 
order of price from the cheapest to the most costly, are salted 
fi sh, tofu and fermented soybean products such as tempe and 
oncom, vegetables, fresh fi sh and other seafoods, poultry, 
milk and milk products, and meat and meat products.” In 
West Java, people with an income of less than $40/month 
consumed 20 gm/person/day of tofu; the amount increased 
to 50 gm for those earning $100-$200/month, but was about 
45 gm for those earning $300-$400/month. In West Java, 
tofu contains an average of 10.45% protein, compared with 
17.0% for tempeh. Tofu and tempeh contribute 53% of the 
protein from side dishes in the diet of West Javanese people 
with incomes of less than $40/month, and 44% of the side 
dish protein for those with incomes of $100-$200/month. 
Address: Food Technology & Development Center (FTDC), 
Agricultural Univ., Bogor, Indonesia.

1302. Sajjapongse, A.; Wu, M.H. 1986. Soybean weed 
control. In: S. Shanmugasundaram and E.W. Sulzberger, 
eds. 1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 209-14. [9 ref]
• Summary: “Effective weed control in the tropics can 
be achieved by mechanical means, crop rotations, crop 
competition, biological and chemical control, or by burning 
(Klingman 1961). Asian farmers usually weed soybean... 
by hand, but herbicide use is increasing, mainly because 
of labor costs. The purpose of this paper is to review weed 
population shifts in soybean crop rotations, weed control, 
measures in no-tilled soybean, and to report on general 
weed control research at AVRDC.” Address: Assoc. Crop 
Management Specialist and Research Asst., Asian Vegetable 
Research and Development Center (AVRDC), P. 0. Box 42, 
Shanhua, Tainan 741, Taiwan, China.

1303. Al-Jibouri, H.A. 1986. The FAO soybean development 

programme. In: S. Shanmugasundaram and E.W. Sulzberger, 
eds. 1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 439-40.
• Summary: Country Projects: “Soybean (Glycine max) 
is being introduced and tested in hundreds of FAO fi eld 
projects in Africa, Asia, Europe, and Latin America. Under 
the auspices of the United Nations Development Programme 
(UNDP), and recently under FAO’s Technical Cooperation 
Programme (TCP), the organization has assisted member 
governments in the form of small-, medium-, and large-scale 
projects.”
 Consultancies: “Under FAO’s “Regular Program,” 
short-term consultancies have been commissioned to resolve 
technical problems, develop programs, and appraise the 
potential of and/or formulate suitable projects for soybean 
production and improvement.”
 Networks and Projects: “One of FAO’s objectives is to 
promote regional and sub-regional cooperation on soybean 
research.”
 “In 1976 FAO established a European cooperative 
soybean network in which 14 countries now voluntarily 
exchange information and data.”
 “A regional project entitled ‘Technical Cooperation 
Among Developing Countries for Research and 
Development of Food Legumes in the Tropics and Sup-
tropics of Asia’ is underway. Soybean is one of its mandate 
crops.”
 Seed Exchange: “Soybean cultivars obtained from a 
variety of sources are distributed to research technicians 
through the FAO Seed Exchange Laboratory. In 1983, 4,424 
samples were distributed in 14 countries.”
 Training: “Another FAO objective is to train 
agronomists and extension workers.”
 Workshops: FAO workshops promote regional 
cooperation... FAO collaborated with INTSOY in organizing 
workshops for soybean breeders and agronomists in Latin 
America (1983) and in Asia (1984).
 Meetings: “FAO has collaborated with INTSOY and 
USAID in organizing two international conferences. One 
was held in Egypt in 1979 on the subject of irrigated soybean 
production in arid and semi-arid regions; the other was held 
in Sri Lanka in 1981 and focused on soybean seed quality 
and stand establishment.
 “Information: The collection and dissemination 
of information concerning new developments in crop 
production and improvement is one part of FAO’s central 
assistance role. This function is carried out through the 
preparation of technical publications, reports, and other 
information materials. Some of the most recent publications 
and reports on soybean include: Soybean Production in 
the Tropics, 1982; Potential for Soybean Production in the 
Sudan, 1982; Soybean Production Development in Vietnam, 
1982; Soybean Development in Mozambique, 1982; and 
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Soybean Breeding for Selected Tropical Asian Countries 
(Indonesia, Malaysia, Philippines, Thailand), 1979.” 
Address: Senior Offi cer, Plant Production and Protection 
Div., FAO of the UN, Via delle Terme di Caracalla, Rome 
00100, Italy.

1304. Asian Vegetable Research and Development Center 
(AVRDC). 1986. AVRDC highlights (Leafl et). Tainan, 
Taiwan. 4 panels each side. Each panel: 22 x 9 cm. [Eng]
Address: P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1305. Dashiell, K.E.; Keuneman, E.A.; Root, W.R.; 
Singh, S.R. 1986. Breeding tropical seed for superior seed 
longevity and for nodulation with indigenous rhizobia. 
In: S. Shanmugasundaram and E.W. Sulzberger, eds. 
1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 133-39. [7 ref]
• Summary: “In the early 1970s experimental soybean 
plots at IITA often suffered from poor seedling emergence. 
Subsequent research revealed that poor stand establishment 
was primarily due to reductions in seed viability that take 
place during storage.”
 Research showed that the rate of decline in seed viability 
varied directly with seed moisture content; the higher the 
moisture, the shorter the viability. Seed-borne fungi played 
only a minor role in seed deterioration during storage. The 
Indonesian lines with excellent seed longevity proved to 
have poor agronomic characteristics.
 “In 1978 attempts were made to identify soybean lines 
that form effective symbiotic relationships with indigenous 
West African rhizobia. About 400 lines of diverse origin 
were evaluated for their ability to nodulate at six locations. 
Eight lines were found to be highly ‘promiscuous’, i.e. they 
formed an effective symbiosis with rhizobia native to all six 
sites.”
 However all of these promiscuous lines proved to have 
poor agronomic characters, so in 1978 crosses were made to 
incorporate promiscuous genes into high yielding cultivars. 
Address: International Inst. of Tropical Agriculture, PMB 
5320, Ibadan, Nigeria.

1306. Doto, Andrew L. 1986. Improved soybean cultivars in 
Tanzania. In: S. Shanmugasundaram and E.W. Sulzberger, 
eds. 1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 417-20. [8 ref]
• Summary: “As early as 1955, soybean... was recognized 
in Tanzania as a useful crop.” Auckland (1966) has reported 
that breeding work fi rst began in the 1950s in the southern 
part of the country. After 1963, when the soybean breeding 
program at Nachingwea was concluded, other research 
stations (Ilonga, Tengeru, and Morogoro) concentrated on 
evaluating the Nachingwea material and foreign germplasm 

imported mainly by INTSOY. Address: Univ. of Dar es 
Salaam, Sub-Post Offi ce Chuo Kikuu, P.O. Box 3005, 
Morogoro, Tanzania.

1307. Food and Agricultural Organization of the United 
Nations. 1986. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 40:109-
110.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. * = 
Unoffi cial fi gure. Costa Rica: Harvested 2,000 ha in 1984, 
and 1,000 ha in 1985.
 Guatemala: Harvested 3,000* ha in 1984, 5,000* ha in 
1985, and 5,000* ha in 1986.

1308. Inouye, Jun; Shanmugasundaram, S. 1986. 
Photoperiod and temperature effects in the growth and 
reproductive behavior of less photoperiod-sensitive 
soybeans. In: S. Shanmugasundaram and E.W. Sulzberger, 
eds. 1986. Soybean in Tropical and Subtropical Cropping 
Systems. Shanhua, Taiwan: Asian Vegetable Research and 
Development Center. xv + 471 p. See p. 353-60. [17 ref]
• Summary: “Soybean... is generally classifi ed as a short-
day plant. According to Fukui and Yarimizu (1951, 1952), 
the crop’s blooming to pod ripening period is reduced 
when soybean is grown under short daylengths and high 
temperatures. The longer the pod ripening period of a 
cultivar, the greater the decrease will be in its blooming 
to pod ripening period. However, some researchers have 
identifi ed photoperiod-insensitive cultivars.” Address: 1. 
Assoc. Porf., Inst. of Tropical Agriculture, Kyushu Univ., 
Hakozaki, Fukuoka, Japan; 2. Soybean breeder and Legume 
Program leader, AVRDC, P.O. Box 32, Shanhua, Tainan, 
Taiwan.

1309. Saint Macary, Hervé; Beunard, P.; Montange, D.; 
Tranchant, J.P.; Verniau, S. 1986. Setting and diffusion 
of a production system for legume Rhizobium inoculants. 
Symbiosis 2(1-3):363-66. [3 ref]
• Summary: “Abstract: UPIL (Unite de Production 
d’Inoculum pour Legumineuses) has been designed for 
producing high-quality Rhizobium inoculants for legumes in 
developing countries. It consists in a stainless steel fermentor 
where the medium is sterilized. Rhizobium is grown in it 
with a temperature regulation and controlled aeration.
 “In Rwanda, where inoculating soybean can result in 
yield increases of 60%, the system has been used since 1983. 
The production of inoculants and their use by farmers has 
been growing since then.
 “UPIL is presently used in more than ten other 
countries”–particularly through FAO projects. Address: 1-3. 
IRAT/CIRAD, B.P. 5035, 34032 Montpelier Cedex, France.

1310. Shanmugasundaram, S.; Sulzberger, E.W. eds. 
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1986. Soybean in tropical and subtropical cropping 
systems: Proceedings of a symposium, Tsukuba, Japan, 26 
September–1 October 1983. Revised ed. Shanhua, Taiwan: 
Asian Vegetable Research and Development Center. xv + 
471 p. Illust. Index. 26 cm. [500+ ref. Eng]
• Summary: Note: The fi rst edition, hardcover, published 
Oct. 1985, was recalled and discarded, due to errors in the 
text.
 Contents: Section 1. Cropping systems. 2. Plant 
breeding. 3. Management. 4. Diseases and insects. 5. Plant 
nutrition. 6. Physiology. 7. Economics. 8. Related topics. 
59 chapters total, most of which are cited separately. 
Symposium participants. Author index. Subject index.
 In the Foreword, G.W. Sellek, Director General of 
AVRDC, notes that the proceedings of this symposium 
were published in two sections. The proceedings of the fi rst 
section, recently published by the Tropical Agricultural 
Research Center of Japan (TARC), cover country reports and 
special research projects. These proceedings cover cropping 
systems. “In the recent past, research was aimed almost 
exclusively at raising soybean yields rather than developing 
cropping systems that provide the stability needed to grow 
soybeans under high-risk conditions. There also seems to 
be a greater sense of urgency to integrate cropping systems 
research with disciplines such as plant breeding, crop 
management, pest control, and plant nutrition.” There is 
a strong “need to ensure that scientists from a variety of 
disciplines and backgrounds work together so that their 
research efforts are well coordinated.” Address: AVRDC, 
Taiwan.

1311. Shanmugasundaram, S.; Toung, T.S. 1986. Soybean 
genotypic responses for minimum and maximum input 
in different seasons. In: S. Shanmugasundaram and E.W. 
Sulzberger, eds. 1986. Soybean in Tropical and Subtropical 
Cropping Systems. Shanhua, Taiwan: Asian Vegetable 
Research and Development Center. xv + 471 p. See p. 181-
88. [13 ref]
• Summary: High soybean yields can be produced in the 
tropics but this potential is rarely seen on farmers’ fi elds, 
largely due to underutilization of inputs. From the farmers 
point of view, yield increases due to improved germplasm 
are preferable to those derived from expensive cultural 
practices and inputs. Therefore, cultivars are needed that 
can produce higher yields under a variety of input levels. 
Address: 1. Legume program leader and soybean breeder; 2. 
Asst. specialist: AVDRC, P.O. Box 42, Shanhua, Tainan 741, 
Taiwan, China.

1312. Talekar, N.S.; Chen, B.S. 1986. The beanfl y pest 
complex of tropical soybean. In: S. Shanmugasundaram 
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and 
Subtropical Cropping Systems. Shanhua, Taiwan: Asian 
Vegetable Research and Development Center. xv + 471 p. 

See p. 257-71. [39 ref]
• Summary: Of all the insect pests that infest soybean in 
the tropics and subtropics, Agromyzids–beanfl ies–are the 
most destructive. Eight species have been reported from the 
genera, Ophiomyia, Melanagromyza and Japanagromyza. 
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 741, 
Taiwan.

1313. Tschanz, A.T.; Wang, T.C.; Tsai, B.Y. 1986. Recent 
advances in soybean rust research. In: S. Shanmugasundaram 
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and 
Subtropical Cropping Systems. Shanhua, Taiwan: Asian 
Vegetable Research and Development Center. xv + 471 p. 
See p. 237-45. [17 ref]
• Summary: “Soybean yield losses due to rust range from 
40 to 90% in Southeast Asia.” Address: AVRDC, Tainan, 
Taiwan.

1314. Winarno, F.G.; Reddy, N.R. 1986. Tempe. In: N.R. 
Reddy, M.D. Pierson, and D.K. Salunkhe, eds. 1986. 
Legume-Based Fermented Foods. Boca Raton, FL: CRC 
Press. [viii] + 254 p. See p. 95-117. Chap. 6. [77 ref]
• Summary: Contents: Introduction. Methods of preparation: 
Raw materials, microorganisms involved, starter culture, 
preparation (Traditional, Pilot plant production {dehulling, 
hydration and acid fermentation, cooking, draining, and 
cooling, inoculation and incubation, harvesting and storage, 
losses and yield}), organoleptic characteristics of tempe.
 Nutrient composition: proteins and amino acids, 
vitamins and minerals, lipids, carbohydrates, antibacterial 
compound production.
 Nutritional quality. Antinutritional and/or toxic factors. 
Tempeh and tempeh-like foods from other legumes: Tempe 
kecipir (made from winged beans), tempe gembus (made 
from okara), other products, nutritional intervention. 
Conclusions.
 Tables: (1) Fungi isolated from Indonesian tempe. The 
four columns are: (a) Sample (e.g., ragi-tempe, tempe). (b) 
Place of origin (e.g., Malang, Sukarta, Djakarta). (c) Region 
(e.g., Eastern Java, Central Java, Western Java). (d) Species 
(Rhizopus oryzae, Rhizopus arrhizus, Rhizopus oligosporus, 
Mucor rouxii, Rhizopus oryzae, Rhizopus stolonifer, Mucor 
javanicus, Trichosporon pullulans, Aspergillus niger, 
Fusarium spp.).
 (2) Microorganisms isolated from several Malaysian 
tempe samples. The four columns are: (a) Sample. (b) Town 
(Kajang, Kuala Lumpur, Bangi). (c) State (Selangor). (d) 
Species (Rhizopus spp., Aspergillus spp., Penicillium spp., 
Micrococcus spp., Rhizopus spp., Mucor spp., Rhizopus 
spp., Aspergillus spp., Bacillus spp., Micrococcus spp., 
Trichosporon spp.).
 (3) Comparative effect of freeze-drying versus hot air 
drying (69ºC) on tempe.
 (4) Solids losses from tempe processing of varieties 
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of whole soybeans and soybean grits. Note: The soybean 
varieties are Harosoy, Hawkeye, and Seneca.
 (5) Composition of nutrients per 100 g of tempe. Five 
types of soy tempe are shown: Fresh, sundried, freeze-dried, 
dry basis, and deep fried.
 (6) Amino acid composition of tempe compared with 
the FAO/WHO reference pattern (expressed in mg/g of 
nitrogen). Note: Methionine-cystine are the limiting amino 
acids in tempe.
 (7) Amino acids (6/16 g nitrogen) and nutritive index 
of raw and fermented soybeans and the mold Rhizopus 
oligosporus.
 (8) Vitamins and minerals in fresh soy tempe.
 (9) Distribution of free fatty acids during tempe 
fermentation.
 (10) PER and digestibility coeffi cient of tempe before 
and after fermentation.
 (11) Phytic acid and fl atus factors of tempe before and 
after fermentation. Note: Both decreased dramatically.
 (12) Indonesian tempe prepared from different substrates 
(six types).
 (13) Nutrient content of winged bean tempe kecipir.
 (14) Composition of tempe gembus (okara tempe).
 (15) Organoleptic characteristics of chickpea, horsebean 
[broad bean; Vicia faba], and soybean tempe.
 (16) Composition and nutritional value of tempe, fi sh, 
and rice mixtures (TFR). Note: For all tables the source of 
the information is given.
 Figures: (1) Photo: “Usar made traditionally using 
hibiscus leaves.”
 (2) “Flow sheet: Indonesian household tempe process.”
 (3) “Soybean as raw material for making tempe: (A) 
Uncooked whole soybeans in a round woven bamboo 
basket, and (B) Cooked dehulled soybeans in a round woven 
bamboo basket.”
 (4) “Traditional Indonesian tempe: (A) wrapped in 
banana leaves, and (B) wrapped in perforated plastic bags.”
 (5) Flow sheet: “Pilot plant process for production of 
tempeh.” 21.9% total solids lost.
 “Tempe was formerly considered an inferior food in 
part because of its cost, compared to other protein foods 
such as meats, fi sh, and eggs. Over the last 15 years the 
attitude towards tempe has changed. Today, more attention 
has been given to tempe because it is an inexpensive 
source of proteins, vitamins, and calories. The total annual 
production of tempe is about 500,000 tons (Steinkraus 
1983). In Indonesia, tempe production is still a household 
art. Most of the 41,000 small cottage industries that make 
fresh tempe daily are family run and employ about 128,000 
workers (Shurtleff & Aoyagi 1979; Winarno 1976). Each 
small cottage industry employs about 3 workers and uses 
approximately 11 lb (5 kg) of dry soybeans per day to 
produce 21 lb (10 kg) of fresh tempe. The larger cottage 
industries employ 10 to 20 workers and use 600 to 1,100 lb 

(500 kg) of dry soybeans per day to produce tempe (Shurtleff 
& Aoyagi 1979). The average retail price of tempe is about 
US $0.25 per kg.” Address: 1. Director, Food Technology 
Development Center, Prof. and Head, Food Science Dep., 
Bogor Agricultural Univ., Bogor, Indonesia; 2. Dep. of Food 
Science and Technology, Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA.

1315. Hammer, K.; Chan, Baik Mun. 1986? Variable 
landraces collected in Democratic People’s Republic of 
Korea. Plant Genetic Resources Newsletter (FAO/IBPGR) 
No. 67. p. 19-21. Undated. [2 ref. Eng]
• Summary: “Within the framework of an agreement 
between the respective Academies of Sciences of the 
Democratic People’s Republic of Korea and the German 
Democratic Republic, a joint mission for exploration and 
collection of crop genetic resources was conducted in Korea 
in 1985.
 “The collecting work was concentrated in the area 
around Pyongyang City and covered neighbouring parts of 
southern Pyongan [sic] and northern Hwanghae Provinces. 
Collecting was also carried out in Kangwon Province near 
Wonsan and in Chagang Province near Guichon (Fig. 1).”
 Six soybean plants were collected.
 Figures: (1) A map shows the collecting route. (2) A 
photo of representative pulses collected during the mission.
 Note: Democratic People’s Republic of Korea is also 
known as North Korea. The German Democratic Republic 
(DDR) is also known as East Germany. Address: 1. 
Zentralinstitut fuer Genetik und Kulturpfl anzenforschung der 
Akademie der Wissenschaften der DDR, DDR-4325, GDR.

1316. IITA Resource and Crop Management Program 
(RCMP). 1987. An exploratory survey of the Ayepe on-farm 
research pilot area, Oyo State, Nigeria. OFR Bulletin (IITA, 
Ibadan, Nigeria) No. 4. 27 p. Jan. [14 ref]
• Summary: OFR in this journal name stands for “On-farm 
Research.” Oyo state, which contains the cities of Ibadan and 
Ife, is on the far western edge of Nigeria. For background 
on this project, see Cashman 1986. After her introduction 
of soybeans to the area in 1986, a research station was 
established in the area by IITA (International Institute of 
Tropical Agriculture) and a series of loosely supervised 
on-farm fi eld trials were set up by a doctoral student. 
Again, participating farmers were offered seed without 
cost, although the station sold additional quantities of seed 
to any interested villager for a minimal charge. Production 
and utilization workshops were held roughly twice a year, 
with both male and female villagers invited. Four years 
later, the results were a high soybean adoption rate within 
contact villages, male and female farmers who grow enough 
soy to maintain roughly 8 months post-harvest household 
consumption, an extremely small number of farmers who 
grow enough to sell outside (4%), and a large number of 
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market traders who sell soybeans, but must purchase them 
from larger urban centers due to a lack of indigenous supply. 
Address: Ibadan, Nigeria.

1317. Guerts, P.M.H. 1987. Soybean trials and 
demonstrations in West Sumatra 1984/1985 to 1986/1987. 
CGPRT No. 10. p. 359-77. Feb. J.W.T. Bottema, F. Dauphin, 
and G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [6 ref]
• Summary: “The Government of Indonesia, assisted by the 
Food and Agriculture Organization of the United Nations, 
implemented the Secondary Crop Intensifi cation Programme 
in 1978, to increase the production of secondary crops.
 “Activities in West Sumatra started in 1983 and 
over a 3-year period, 450 simple dispersed trials, 200 
demonstrations, 5 block demonstration farms and 15 special 
purpose trials were carried out.”
 Terms in the Glossary include: Legin–”A peat-based 
soybean inoculum produced by the University of Gajah 
Mada in Yogyakarta, used in the INSUS programme. 
Characterization: 10 million–1 thousand million Rhizobium 
japonicum bacteria per gram; pH 6.8–7.2; storage at T 
25º-30ºC up to 6 months if cooled, Legin expires after 
1 year.” Sawah–”Bunded land used for lowland rice 
production.” Secondary crops–”Food Crops often grown in 
rotation with rice.” Upland–”Refers to either fl at or sloping 
land that is not bunded and on which crops are grown 
under non-fl ooded (rainfed) conditions.” Address: FAO 
Representative, Jakarta.

1318. International Agriculture Newsletter (Univ. of Illinois). 
1987. Harold E. Kauffman, INTSOY, will present paper on 
the climatic vulnerability of soybeans and discuss soyfoods 
processing in Pakistan. Feb.
• Summary: ... at the Climate and Food Security 
Symposium, New Delhi, in early February. he will meet with 
personnel from USAID and the Soyabean Foods Research 
Center in Sri Lanka to discuss cooperative work with USAID 
to establish soy food processing facilities in Pakistan.

1319. Shanmugasundaram, S.; Tsou, S.C.S. 1987. Filling the 
yield gap in soybean: Strategies and methodologies. CGPRT 
No. 10. p. 405-21. Feb. J.W.T. Bottema, F. Dauphin, and 
G. Gijsbers, eds. Soybean Research and Development in 
Indonesia. [40 ref]
• Summary: “The average yield of soybean in Asia in 1985, 
according to FAO statistics, ranged from 600 kg/ha for the 
Philippines to 1812 kg/ha for Turkey and 978 kg/ha for 
Indonesia.”
 “The fi rst strategy to fi ll the yield gap is to set the yield 
goal. For a researcher it is both the attainable yield and 
maximum yield; for an extension worker and progressive 
farmer it is the best farm yield; for the average farmer it 
is the maximum economic yield; and for the region or 

country it is to improve the average yield. For example, the 
maximum yield goal for Indonesia should be 4 tonnes/ha; 
best farm yield should be 3.5 tonnes/ha; maximum economic 
yield should be between 2.5 and 3.0 tonnes/ha; national 
average yield should be to achieve at least 1.5 tonnes/ha.
 “The second strategy concerns constraints on high 
yield. Constraints can be varietal, edaphic, environmental, 
biological, socio-economic or a combination of the above.”
 In conclusion: “Researchers must fi rst understand the 
farmers’ problems before developing a technology for them.” 
Address: Plant Breder and Director, Production Systems 
Programme, AVRDC, Taiwan.

1320. Smis, Tom. 1987. Soybean intensifi cation experience 
of the FAO technical co-operation programme in East Java. 
CGPRT No. 10. p. 129-40. Feb. J.W.T. Bottema, F. Dauphin, 
and G. Gijsbers, eds. Soybean Research and Development in 
Indonesia.
• Summary: In October 1985, the Government of Indonesia 
initiated a Crash Programme with the objective of obtaining 
self-suffi ciency in soybean production by the end of 
REPELITA IV. At the beginning of the Crash Programme, 
the main constraints to soybean production in the country 
were identifi ed as: 1. The lack of quality seeds of high 
yielding varieties; 2. The prevalence of pests, diseases 
and weeds; and 3. The lack of skill and knowledge of the 
extension workers and farmers in the fi eld of soybean 
production techniques. The goals of the Crash Programme 
were set on the removal of these 3 constraints.
 Concludes that based on the results of the FAO TCP 
project (for which extensive data is given), soybean 
cultivation practiced in a highly intensive way is very 
profi table. In east Java it would be realistic to expect the 
average farm productivity to reach 1,750 kg/ha. To reach 
this level it will be necessary to adopt the whole package 
of improved cultural practices. Gives numerous specifi c 
recommendations. Address: Technical advisor, FAO TCP/
INS/6653.

1321. Dharmasena, Cecil D. 1987. Re: Soybean publications. 
Letter to Mr. H. Jayasena, 185 Baseline Rd., Colombo 8, Sri 
Lanka, March 2. 1 p. Typed, with signature on letterhead.
• Summary: “The report, written by Dr. C.N. Hittle (who 
was the former consultant attached to our project) has 
not been formally published, but is part of a collection of 
consultancy reports on the project activities submitted to 
the Government, as well as UNDP/FAO and the University 
of Illinois. Hence these are not generally made available 
outside.
 “I am attaching a list of such reports” which Dr. [sic] 
Bill Shurtleff could obtain from the undermentioned: The 
full address of INTSOY at the University of Illinois is given. 
“I am also enclosing a small report on our activities which 
you may fi nd useful.” Address: Project Co-ordinator, Sri 
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Lanka Soybean Project (Dep. of Agriculture, Sri Lanka), 
Soybean Foods Research Centre, P.O. Box 53, Gannoruwa, 
Peradeniya, Sri Lanka. Phone: 08-88246.

1322. Cooper, Derek. 1987. Tempeh–”the greatest food since 
yoghurt.” Listener (The) (London). March 26. p. 20. [2 ref]
• Summary: “This July, nutritionists from all over the world 
will be converging on Java for a teach-in on the scientifi c and 
culinary aspects of tempeh, organized by the United Nations 
University.” Address: UK.

1323. International Agriculture Update (Univ. of Illinois 
College of Agric.). 1987. Soybean processing for food uses 
[course]. 2(3):8. March. Also in INTSOY Newsletter. 1987. 
No. 36. July. p. 4.
• Summary: The course, which costs US$2,000, will be held 
for the fi rst time in a developing country, at the Soyabean 
Foods Research Centre, Gannoruwa, Sri Lanka, on Jan. 11 
to Feb. 9, 1988. Course coordinator: Wilmot B. Wijeratne, 
Research Associate, INTSOY. Address: Urbana-Champaign.

1324. Okigbo, B.N. 1987. Progress in cowpea and soybean 
improvement at IITA and their potentials in the Arab world. 
In: Agricultural Research Priorities and Arab Food Security: 
Proceedings of a Seminar Held at Damascus, Syria, 22-24 
March 1987. 243 + 238 p. See p. 169-218. 30 cm. [32 ref. 
Eng; Ara]
• Summary: “Sponsored by Consultative Group on 
International Agricultural Research (CGIAR), Arab Fund 
for Economic and Social Development (AFSED).” Address: 
Damascus, Syria.

1325. Soybean Digest. 1987. AID focuses on utilization. 
March. p. 71.
• Summary: “The U.S. Agency for International 
Development (AID) has ordered its worldwide staff ‘to 
avoid investing in projects where there is direct competition’ 
with U.S. farm commodities, according to AID food and 
agriculture director, Duane Acker. Acker’s statement before 
the Senate Agriculture Committee affi rms ASA (American 
Soybean Assoc.) efforts for the past 18 months to encourage 
AID to refocus assistance programs. ‘This is a strong 
indication that AID has gotten our message, that the U.S. can 
help developing nations without shooting ourselves in the 
foot,’ says ASA president David Haggard... Acker says future 
AID projects will focus on ‘boosting utilization of soybeans 
and other farm products.’”

1326. International Agriculture Update (Univ. of Illinois). 
1987. INTSOY: Meeting world food needs with soybeans. 
2(2):1-3. April.
• Summary: The roots of the INTSOY program can be 
traced back to the mid-1960s in India, when the University 
of Illinois expanded into international soybean research as 

part of a project to establish new agricultural universities in 
the states of Uttar Pradesh and Madhya Pradesh. INTSOY 
was formally established in 1973 as a base for the worldwide 
exchange of soybean research information. Eventually 
132 countries joined in testing a vast array of soybean 
germplasm. From 1975 to 1985 more than 200 people from 
at least 40 less developed countries attended the 10-week 
courses in soybean processing and utilization at UIUC.
 In 1986 INTSOY shifted completely away from soybean 
production to focus solely on utilization of soybeans for food 
and feed. The fi rst phase of the new research program, which 
will run through 1991, is aimed at developing improved soy 
products and processes. Alvin I. Nelson, professor emeritus 
of food science, is directing the research program. New 
products and processes include (1) extrusion cooking to 
make soy fl our and cereal-soy blends, (2) extruder-expeller 
processing which can remove up to 75% of the oil. The clear, 
light-colored oil is free of off fl avors, can be stored at room 
temperature for more than a year without rancidity, and is 
rich in omega-3 fatty acids. Solvent extracted meal has no 
omega-3 fatty acids, (3) whole dry soybeans cooked in a 
sodium bicarbonate blanch, and green soybeans, which have 
twice the protein of peas or lima beans. Address: Urbana.

1327. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
research yields breakthroughs on improved oil expelling 
techniques. No. 35. p. 1. April.
• Summary: In the INTSOY method, soybeans are fi rst 
conditioned by running them through a low-cost extrusion 
cooker (Insta Pro 2000-R with a 75-horsepower motor) 
and then, while still hot, through a continuous mechanical 
screw press (which costs from $5,000 to $50,000). The 
process can remove up to 75% of the oil from soybeans. 
“This oil was free from any hint of beany odor and was 
generally comparable to refi ned deodorized oil. Samples 
have remarkably stable, showing no signs of rancidity after 
being stored for more than a year at room temperature... The 
extruder-expeller combination has tremendous potential for 
decentralized processing areas where soybeans are produced 
on as few as 3,000 to 5,000 hectares.” A large solvent 
extraction plant costs $20 million and any daily volume 
less than 200 tons of soybeans is uneconomical for even the 
smallest facility.

1328. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
to focus on processing and utilization. No. 35. p. 2. April.
• Summary: INTSOY has recently begun working under 
a new 5-year collaborative agreement with USAID to 
continue improving human nutrition around the world 
through increased use of soybeans. [Pressure from the 
American Soybean Association (ASA) has forced INTSOY 
to discontinue its soybean variety development (ISVEX) 
work.] “The new program will have three phases. The fi rst 
is research on new methods to process whole soybeans and 
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make new products. The second phase will be to develop 
simple how-to manuals and equipment lists for entrepreneurs 
wanting to invest in the production of soy products. The third 
phase will include limited on-site technical assistance for 
governments and private fi rms in less developed countries.
 “INTSOY’s current research efforts are concentrated 
on extrusion cooking, low-cost oil extraction by combining 
extrusion cooking with mechanical expellers, new soy milk 
processing techniques, development of immature green 
soybeans as a commercial product, improved home-level 
procedures for preparing soybean foods, and new processes 
for converting soybean residues into animal feed.
 “The research program is under the overall direction 
of emeritus food science professor Alvin I. Nelson. 
Individual project coordinators are Wilmot Wijeratne for 
extrusion and oil expelling, Sing-Wood Yeh for soy milk 
processing... The state of Illinois has recently provided the 
university with almost $500,000 to completely remodel the 
current pilot plant and laboratories. When the remodeling 
is fi nished in 1988, INTSOY and the University of Illinois 
will undoubtedly have the best facilities in the world for 
conducting research on the processing of whole soybeans.”

1329. INTSOY Newsletter (Urbana, Illinois). 1987. Visit 
prompts commercial Caribbean soyfoods venture [Hope 
Lopez of Nature Treats in Kingston, Jamaica]. No. 35. p. 3. 
April.
• Summary: Actual marketing of soyfood products is 
scheduled to begin by the spring of 1987. Ms. Lopez, who 
runs a food store, is especially interested in soy milk and in 
ways to increase the use of soy fl our obtained from extrusion 
cooking.

1330. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
to expand contacts with Ugandan soyfoods company [Africa 
Basic Foods]. No. 35. p. 3. April.
• Summary: In January 1986 INTSOY director Harold E. 
Kauffman and utilization program leader Alvin I. Nelson met 
in Washington, DC, with Dr. D. Warren Harrison, founder 
of ABF. Discussions focused on how the two groups could 
work together to increase use of soyfoods in Uganda. ABF 
is receiving strong support from both President Yoweri 
Museveni and Prime Minister Samson Kiskekka of Uganda. 
ABF has remained in continuous operation since its founding 
in 1965 despite several years of political and social turmoil 
in Uganda. In 1983 it employed about 50 people and used 
2-3 tons of soybeans a day. At the invitation of the prime 
minister, Harrison is spending a year in Uganda to work on 
expanding the soyfoods operation.

1331. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
economist to conduct soyfoods study in Sri Lanka [Jane 
Gleason]. No. 35. p. 1. April.
• Summary: Jane Gleason is planning to spend about a year 

in Sri Lanka to evaluate the current and future marketing 
trends of the Sri Lankan soyfoods industry. The study is 
planned to begin in April or May 1987. To date, through the 
training programs of the Soyabean Foods Research Centre 
in Gannoruwa, more than 20,000 people including many 
extension workers, have learned simple techniques to process 
and cook whole soybeans in the home.

1332. INTSOY Newsletter (Urbana, Illinois). 1987. Soybean 
processing course to be held in Sri Lanka. No. 35. p. 4. April.
• Summary: Because of construction at INTSOY’s research 
pilot plant, the next annual training program on Soybean 
Processing for Food Uses will be held in Sri Lanka rather 
than on the campus of the University of Illinois. The month-
long course has been tentatively scheduled for January 1988. 
The course fee is US$2,000. An additional US$1,000 will 
probably be needed to cover living expenses during the 
course.

1333. Kauffman, Harold. 1987. Re: Enclosing papers 
from the Sri Lanka workshop. Letter to William Shurtleff 
at Soyfoods Center, May 1. 1 p. Typed, with signature on 
letterhead.
• Summary: “Dear Bill: Pursuant to our conversation, I am 
sending, under separate cover, papers from the Sri Lanka 
workshop conducted in January 1985.
 “The only papers I was able to fi nd from the IITA 
Utilization Conference conducted in December 1983, 
were those presented by Professors Nelson and Wei... 
Selected papers from the IITA 1983 workshop and the 1985 
conference are being combined in a book titled ‘Soybeans 
for the Tropics: Research, Production, and Utilization...’” 
Address: INTSOY Director, 113 Mumford Hall, 1301 W. 
Gregory Dr., Urbana, Illinois 61801. Phone: 217-333-6422.

1334. Gupta, S.K.; Patil, G.R.; Patel, A.A. 1987. Fabricated 
dairy products. Indian Dairyman 39(5):199-208. May. Paper 
presented at the IDA (North Zone) Seminar, Varanasi, Aug. 
23-24, 1986. [23 ref]
• Summary: Contents: Introduction. Ingredients. Margarine. 
Spreads (a fl owchart for a spread using a soy protein-
lipid concentrate is given). Imitation cheese. Coffee/tea 
whiteners. Coffee complete and tea complete. Milk-like 
products: Filled milk, imitation or artifi cial milks, protein 
concentrate beverages (Miltone, developed by CFTRI and 
made at Bangalore based on whole buffalo milk extended or 
“toned” with groundnut (peanut) protein isolate, and Sipso, 
marketed in northern India, are both sold commercially. A 
soy-whey beverage with 4% protein has been developed by 
the National Dairy Research Inst. at Karnal). Soya yoghurt 
and lassi. Baby foods. Weaning foods. Ice cream analogues. 
Miscellaneous: Mango milk powder, banana milk powder, 
simulated sour cream and whipped toppings. The main 
advantage of these products is low cost due to the use of 
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inexpensive ingredients, such as vegetable proteins and oils, 
emulsifi ers and stabilizers. Dried milk and caseinates are also 
commonly used in these products.
 Concerning weaning foods: “Recently, two low-cost 
nutritious weaning food formulations were developed 
at NDRI [National Dairy Research Inst.] Karnal, using 
soybean, dairy byproducts and cereal combinations. A spray 
dried soy-whey weaning food (SWWF) has been made (Fig. 
6) from cheddar cheese whey (65 parts, on solid basis) and 
blanched soybean cotyledons (35 parts). A jowar-soybean-
skim milk (JSM) weaning food includes 60 parts jowar 
(sorghum) fl our, 30 parts soybean solids and 10 parts skim 
milk solids (Fig. 7). This has been specifi cally formulated to 
meet the need of jowar-growing areas where, incidentally, 
the problem of malnourishment is more prevalent than in the 
other areas of the country. The SWWF and JSM conform 
to the guidelines laid down by the Protein Advisory Group 
of the United Nations. Their respective protein effi ciency 
ratios (PER) are 3.2 and 2.6 as compared to 2.5 for casein. 
Both these formulations are commendably low-cost ones 
(approximately Rs. 8.00 per kg, exclusive of packaging). 
Thus these products show great promise of becoming 
instrumental in combating malnutrition among children...
 “An acceptable soft serve ice cream based on soybean 
and buttermilk (6.8 parts soy SNF [solids nonfat]–5.2 parts 
buttermilk SNF) has been developed at National Dairy 
Research Institute, Karnal. This product contains 9% fat, 
12% SNF and 15% sugar. Its manufacture does not require 
the use of a stabilizer, thus saving on the cost of stabilizer.” 
Address: National Dairy Research Inst., Karnal 132001, 
India.

1335. Saouma, Edouard. 1987. United States links with FAO. 
Lecture presented at the commencement ceremony to the 
Catholic University of America, Washington, DC, May 16. 
Reprinted in International Agriculture Newsletter (University 
of Illinois). Oct. 1987. p. 1-2.
• Summary: The decision was made in 1943 to establish 
an international organization to support the development 
of agriculture and fi ght malnutrition. The direct result of an 
initiative by Franklin D. Roosevelt, FAO was established 
in October 1945, eight days before the United Nations 
came into existence. Before moving to Rome in 1951, FAO 
was housed in offi ces provided by the U.S. Department of 
Agriculture. Besides being the single largest contributor to 
the budget of FAO, the U.S. is the world’s single largest food 
aid donor. Each year it provides some 7 million tonnes of 
food aid, enough to feed almost 50 million people. Address: 
Director General of FAO.

1336. International Agriculture Newsletter (Univ. of Illinois). 
1987. Jane E. Gleason, INTSOY economist, arrived in Sri 
Lanka on May 20... June.
• Summary: “... to conduct a study on the marketing 

of soyfoods and other soybean products. This study is 
sponsored by the Sri Lanka Ministry of Agriculture, USAID, 
UNDP, and UNICEF.”

1337. Kokke, Robert; Sudo, Narini. 1987. Indonesia no 
kenko shokuhin, tenpe [Indonesia’s health food, tempeh]. 
Daizu Geppo (Soybean Monthly News). June. p. 4-18. [50 
ref. Jap]
• Summary: Contains a lengthy and well documented history 
of tempeh plus an original bibliography of 50 references. 
Perhaps the best publication on tempeh seen to date in 
Japanese. Address: 1. United Nations University (Kokusai 
Rengo Daigaku), Development Programming; 2. Consultant.

1338. Torii, Yasuko. 1987. New developments with tempeh 
in Japan (Interview). Conducted by William Shurtleff of 
Soyfoods Center, July 1. 2 p. transcript.
• Summary: Torigoe-Seifun stopped making tempeh in 
mid-1987. They had a hard time popularizing it. Marusan’s 
tempeh is not selling well. They, too, are thinking of 
stopping. Mr. Kanasugi and the Natto Assoc. are trying 
to cooperate with Marusan. They suggest selling “tempeh 
miso,” made as follows: Mix 10 kg tempeh, 10 kg barley 
koji or rice koji, and 1 kg salt. Grind in a meat grinder and 
let stand at room temperature in the summer for 1 month. 
The result is a sort of Finger Lickin’ Miso. Barley koji works 
best, and the resulting tamari is delicious. Mr. Kanasugi 
hopes some miso maker will make this. Only Mr. Kanasugi 
is doing tempeh research. He makes this miso in his 
restaurant daily. He also makes a spread like peanut butter. 
Mr. Ose is still making tempeh but his business, Udai, is not 
doing well. No one is left at the Ministry of Agriculture with 
an interest in tempeh: Mr. Katoh went to work with FAO in 
Rome and Ohta went to Showa Seiyu.
 Why did tempeh fail to catch on in Japan? 1. It was 
poorly marketed. 2. The ads and Torigoe aimed at the older 
generation who still know how to deep fry foods. 3. It is not 
clear whether the attempted tie-in with natto was helpful or 
harmful. Natto is a convenient fast food. Now tempeh is not 
even sold at Natural House, the natural foods supermarket. 
Organic soybeans from Living Farms are now widely used in 
Japanese miso and natto.
 Note: This is the earliest document seen (March 2020) 
that mentions a “natural foods supermarket” in Japan. 
Address: Kamitsuchidana 324, Ayase-shi, Kanagawa-ken 
252, Japan. Phone: 0467-76-0811.

1339. Gleason, Jane E. 1987. Re: Soybean research in Sri 
Lanka. Letter to William Shurtleff at Soyfoods Center, July 
15. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Bill: I have checked the library at the 
University of Peradeniya but have not been successful in 
fi nding the journal articles you need... I’ll keep looking.
 “This study is turning out to be something like detective 
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work–What happened to the missing soybean? I have begun 
a survey of soyfood consumption among those who were 
trained in home-level processing at SFRC.” It appears 
“that soy would be very popular if it were commercially 
available in Sri Lanka. Those who live close to SFRC and 
thereby can purchase soy products from its small store, eat 
soy on a regular basis. Unfortunately, however, SFRC is the 
only place in the entire country that has some of the more 
interesting and affordable products, hence those who live far 
from the Centre are confi ned to eating TVP. Very few people 
process soy in their homes.
 “I have been contacting local business people with 
the idea of introducing them to products which I believe 
would have signifi cant demand. I would like to know if you 
have any suggestions regarding who might be interested in 
investing in soyfoods in Sri Lanka... Enclosed is the fi rst 
monthly report.” Address: Agricultural Economist, INTSOY 
/ Soyabean Foods Research Centre, Gannoruwa, Peradeniya, 
Sri Lanka.

1340. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
develops new techniques for commercial soymilk processing. 
No. 36. July. p. 1-2.
• Summary: Program leader is Alvin I. Nelson. Research 
associate is Sing-Wood Yeh. The technique is basically the 
Illinois Process with the okara fi ltered out using a continuous 
roller extractor, and no homogenization step. Whole dry 
soybeans are cleaned, sized, dried in a forced air oven and 
split while still hot in a dehuller roller. The hulls are removed 
using an air blower. The cotyledons are then blanched in 
boiling water containing a little sodium bicarbonate, drained, 
ground in a mill with boiling water. The slurry is fi ltered in 
the roller extractor and cooked. Problems with the original 
Illinois Process were “chalky mouth feel,” “throat drying 
effect” (from the okara), and expensive homogenizers. The 
resulting soymilk can be used to make a cultured soy yogurt, 
soy ice cream, and other dairy analogs. Address: Illinois.

1341. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
plans expanded cooperation with utilization project in India. 
No. 36. July. p. 3-4.
• Summary: In India, production has increased to about 
1,000,000 hectares and more than a dozen solvent extraction 
plants have been constructed in the major growing areas of 
Madhya Pradesh. INTSOY hopes to work with the CIAE 
(Central Institute of Agricultural Engineering, est. 1977) 
in Madhya Pradesh to make soyfoods. Recently USAID 
initiated a 5-year soybean project in collaboration with CIAE 
and G.B. Pant University. Since its establishment in 1979 the 
Madhya Pradesh Cooperative Oilseed Federation (Oilfed) 
has been the driving force behind the expansion of soybean 
production in this region. Address: Illinois.

1342. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 

hosts visiting Chinese scientists. No. 36. July. p. 4.
• Summary: Engineer Jai-Kun Dai and asst. engineer Yuhong 
Wu from the Inst. of Food and Fermentation Industries, 
Ministry of Light Industry, Beijing, are spending 1 year 
at the Univ. of Illinois. They are especially interested in 
introducing new soymilk technology to China.

1343. Haren, Chuck. 1987. Small, village-scale equipment 
for making soyfoods (Interview). SoyaScan Notes. Aug. 13. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: A company originally named Laredo sells a 
very nice, compact, table-sized unit. He thinks they have sold 
some of their machines in Costa Rica and in perhaps Cuba. 
He has no idea how many machines they have sold in total; 
he hasn’t been in touch with them for about 18 months.
 Note: Roberto H. Moretti, the man who invented the fi rst 
Mechanical Cow, is a rather famous food science professor 
in Brazil.
 Shurtleff: What have been some of your and Plenty’s 
most successful soyfoods projects in the Caribbean?
 Haren: Plenty’s emphasis is on small, village-type 
systems. Transferring technology that will work for 
individuals or small groups in a kitchen or slightly larger 
scale. They have projects on St. Lucia, Dominica, and 
Jamaica. Dominica, which has the 2nd to lowest per capita 
income in the region after Haiti, has an excellent project. 
Chuck has been able to stay there for 3 years, which provides 
continuity, and many other expatriates have also worked 
there. The program is an education program, a “soyfoods 
training center.” The local people develop products and 
some of these products are sold to support the program 
and also to test the marketability of each product. They 
are working in the public education system, teaching in 
an adult education program, and some in the primary 
schools. They do fi eld demonstrations for groups of farmers 
who are starting to grow soybeans. Four years ago they 
started an agriculture program by doing the INTSOY 
variety tests. The chose several varieties that worked well 
and are working to maintain seed strains of those. They 
started in Roseau, the capital city in Dominica, then after 
several years farmers took over the program and formed a 
cooperative as a business. It is a marginal business but it is 
providing all of them with income. They work with people 
who have relatively little education and come from a low 
socioeconomic class. Most of the foods are sold directly 
from a kitchen rather than being distributed. One good 
product is called an Akra, which simulates a product made 
with imported, dried codfi sh. It is a mixture of fl our and 
“tokara”–which is tofu and okara curded together. It uses 
all the pulp when making tofu; no okara is separated out or 
unused. It is whole bean tofu without the okara removed. The 
fi nished product is somewhat like a fried croquette but it is in 
the form of balls. They have also developed smoked tempeh, 
which simulates smoked fi sh. They do a fi sh spread with 
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tokara. Its amazing to see the different products these people 
come up with and like.
 In Guyana, when people were experimenting with 
soyfoods in the 1960s and 1970s, they developed tokara. 
Many talented people left during the rough political period 
and became part of CARDI, Caribbean Agriculture Research 
& Development, which is on each of the islands. Plenty is 
presently working with 5 groups in Dominica. Plenty calls 
them “food processing kitchens” and they operate on a small 
commercial basis with about 2-5 people each; they provide 
paying jobs and good food for people.
 The biggest commercial success has been on St. Lucia, 
where they are selling 800 EC a day in Castries.
 Plenty started out in 1983/04 and was receiving only 
a year of funding at a time–mainly from CIDA (Canadian 
International Development Agency). Plenty has to fi nd 1 
dollar of matching funding for every 3 dollars they get from 
CIDA. It has been geared toward education, agriculture, and 
food processing on Dominica, Jamaica, and St. Lucia. Its 
about helping people to become more independent in many 
ways. Plenty’s programs are, of course, all vegetarian. We 
need to develop more small-scale technology that is geared 
to the needs of developing countries. Big projects often 
knock hundreds of people out of work.
 Plenty has an “education center” (called Plenty Soya 
Center) with a tofu and soymilk plant on Dominica. They 
have a small stone grinder obtained from Okita. Stainless-
steel pots and tile bathrooms. Its in a bigger building, 40 x 
60 feet. They teach home processing (for classes), village-
level processing (the most popular), and small industrial 
processing. Programs can range from a few days to 3 months 
in length. About 150 people have participated in programs at 
the Plenty Soya Center on Dominica over the past 3 years. 
In the government adult education program, 200-300 people 
have taken an 8 week course (1 day a week for 2 hours). 
People learn how to make soymilk, tofu, and tempeh at 
home. They Plenty develops recipes with them, and fi nally 
they develop recipes on their own. All the classes have 15-20 
people in them, and a lot of them have to pay. Finances is the 
major problem that prevents people from going on to start 
a business. They are dealing with a lot of very low income 
people. But interest in small commercial companies owned 
by Caribbean people is growing. The programs are still in 
the infant stage, but Chuck can see the day that soyfoods 
will become important in the Caribbean. Plenty’s work in 
Dominica began in the spring of 1983–say April or May. On 
each island, it started with the INTSOY’s soybean variety 
tests. In the fall of 1983, about October, Plenty did INTSOY 
soybean trials on Jamaica, St. Lucia, and Dominica. At the 
same time they were planting their soybean trials, they began 
to do village soymilk classes in making foods. They would 
hand out ½-lb or 1-lb packets of soybeans and instructions 
to people who showed interest and came forward to talk 
about it–which was considerable. A lot of people have tried 

growing soybeans on a small scale. The challenge is to 
make soybean cultivation more commercially viable for the 
farmers. Making the soybeans into soyfoods for sale helps to 
make the soybean cultivation more viable. In the Caribbean, 
agricultural laborers are paid $1.00 to $1.25 an hour. Plenty 
usually pays a little bit above the going rate.
 Chuck was in Lesotho at the end of 1984. He received 
a letter from a person at Ibadan inviting him to come to 
Nigeria to teach soyfoods. In Zambia, the government 
is publishing a monthly soy agriculture newsletter. One 
of Plenty’s best agriculturists, Darryl Jordan, is now in 
Ethiopia, where he has been for 3 years; he formerly 
worked in Guatemala with Alan Praskin. Darryl got a job 
with the Catholic Relief Services–the offi cial international 
humanitarian agency of the Catholic community in the 
United States–coordinating their big agricultural program in 
Ethiopia.
 The marriage of Farm Foods with Barricini seems to 
have worked out very well. It was a great idea to put those 
two companies together. Farm Foods knows how to make 
the foods and Barricini’s got the money and knows how 
to market them. They haven’t compromised their quality. 
Robert Tepper is doing an excellent job–taking soy ice 
cream mainstream in America. Like Tofutti. Chuck is going 
to Canada after he stops at several other places in the USA. 
Norman Ayerst and the group in Toronto is developing a tofu 
wiener and they have got the price down almost to the price 
of meat wieners.
 INTSOY will be holding a conference next summer on 
soybean processing for developing countries. INTSOY has 
been forced to discontinue their program of teaching farmers 
overseas how to grow soybeans–which end up competing 
with American soybeans.
 There is a lot of politics in the Caribbean too. Jamaica 
had this whole program set up to grow their own soybeans 
because they had a soybean crushing plant which used 
soybeans imported from Mexico and the United States. The 
new prime Minister of Jamaica, Edward Seaga (in offi ce 
from Nov. 1970 to Feb. 1989) has basically shut down the 
agricultural part of the program. “Once you can show people 
a way to support themselves and their families making 
soyfoods or growing soybeans, the idea will spread like 
wildfi re.” That is the crying need in developing countries.

1344. Asian Vegetable Research and Development Center. 
1987. Soybean varietal improvement: Proceedings of the 
international workshop, Jakarta, Indonesia, 21-22 July 1984. 
P.O. Box 42, Shanhua, Tainan 74199, Taiwan. vii + 93 p. No 
index. 26 cm.
• Summary: This collection of 17 different presentations 
on soybean crop improvement was edited by S. 
Shanmugasundaram, P. Lastimosa, and N. Llemit. The 
conference was jointly sponsored by: International Rice 
Research Inst., AVRDC, International Soybean Program 
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(INTSOY), International Inst. of Tropical Agriculture (IITA), 
and the Indonesian Agency for Agricultural Research and 
Development.
 On the last page (p. 93) is a list of the 29 participants, 
with the person’s name, institution, and country given for 
each. Address: Shanhua, Tainan, Taiwan.

1345. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall 
L. 1987. USDA soybean germplasm collection inventory 
[1898-1944]. Vol. 1. INTSOY Series No. 30. vi + 80 p. Aug. 
[20 ref]
• Summary: The title page states: “Information on the 
origins of soybean and wild soybean germplasm including 
introduced and old United States and Canadian domestic 
varieties and foreign and domestic strains identifi ed by FC 
and PI numbers up to PI 150.000 acquired through 1944 and 
maintained by the United States Department of Agriculture.” 
Note: PI can stand for either “Plant Inventory” or “Plant 
Introduction.”
 Contents: Foreword. Curator staff. The USDA soybean 
germplasm collection: Introduction, history, PI numbers, 
divisions of the collection, maintenance of the collection, 
statistical summaries, United States and Canadian varieties, 
foreign introductions, appendixes, abbreviations (EAS, ARS 
[Agricultural Research Service], ES, INTSOY, USDA, and 
USRSL).
 Statistical tables: 1. Number of strains by maturity group 
(MG, p. 4). This table is divided vertically into north (MG 
000 to IV), south (MG V to X), and wild soybeans. There 
are columns for: Old domestic varieties (before 1946), FC 
strains (mostly from USA), PI strains to 150,000, and total. 
The three maturity groups with the greatest number of strains 
are III (479), II (436), and IV (376)–all in the north.
 2. Number of strains by country of origin (p. 5). This 
table is divided vertically into old domestic varieties (before 
1946), FC strains, PI strains to 150,000, grand total, and wild 
soybeans to PI 150,000. The countries that have contributed 
the most strains to the U.S. collection are: China 871, Korea 
335, and Japan 288.
 3. Number of PI strains by year from 1898 to 1945 (p. 
6). Columns show: Year. Plant Inventory volume. Initial PI 
designation for all crops. Number of soybean PI designations 
plus number of domestic varieties derived from them. 
Number of strains in collection each year. Accumulative 
total. A total of 7,867 PI soybean strains were introduced 
out of a total 150,209 plant introductions (about 5.2% of the 
total was soybeans). 413 domestic varieties were derived 
from these soybean introductions. The most active years for 
soybean introduction were 1926-1932. In 1954 there were 
1,524 soybeans in the collection, or only 19.4% of those 
introduced with PI numbers. The rest were lost or discarded.
 4. Historical summary of soybean introduction, in four 
time periods (p. 7): 1898-1923 (26 years, 40 strains/year). 
1924-1928 (5 years, 375 strains/year). 1929-1932 (4 years, 

1,193 strains/year). 1933-1944 (12 years, 14 strains/year).
 5. Soybean instructions from major collecting 
expeditions (p. 7). Frank N. Meyer in China, Korea, and 
USSR from 1906 to 1917 collected 114 soybean PI strains–
including 1 wild soybean in 1913. P.H. Dorsett in China 
from 1924 to 1927 collected 969 PI strains–including 5 wild 
soybeans in 1925. P.H. Dorsett and W.J. Morse in China, 
Korea, and Japan from 1929 to 1932 collected 4,451 PI 
strains.
 6. Source and identifi cation of individual strains: Old 
domestic varieties (p. 8-19). 7. Source and identifi cation 
of individual strains: FC [Forage Crop] strains (p. 20-23). 
8. Source and identifi cation of individual strains: PI strains 
(by year, 1907-1944, to PI 150.000; p. 24-59). A sample 
entry (p. 34) states: Collected in Japan by P.H. Dorsett and 
W.J. Morse, USDA Agricultural Explorers, in April to June 
1929. Obtained at Nishigahara, Tokyo, on April 15. PI 
80.466. Maturity Group V. 32 seeds. ‘Okura Maru Daizu,’ 
originally from Hokushu, used candied and the product is 
called ‘Mimame’ [sic, Nimame]. Note: Right below this is PI 
80.468. Tsurunoko Daizu.
 Source and identifi cation of individual strains: Wild 
soybean strains (by year, 1925-1940, to PI 150.000).
 Appendixes: 1. PI strains from which old domestic 
varieties were derived. 2. Old domestic varieties introduced 
without PI designation. 3. Old domestic varieties of hybrid 
or unknown origin. 4. FC strains summarized by country and 
year. 5. PI strains summarized by country and year: 1898 
to 1944 (PI 1 to PI 150.000). 6. Chinese location names. 7. 
Korean location names.
 The source, date, maturity group, and other information 
for the following 191 old domestic varieties (all of which 
are still in the USDA soybean germplasm collection) 
is given (p. 8-19): Acadian, Agate, A.K. [FC 30.761], 
A.K. [Kansas], A.K. (Harrow), Aksarben, Aoda, Arisoy, 
Arksoy, Arlington, Armredo, Austin, Avoyelles, Bansei, 
Bansei [Ames], Barchet, Bavender Special A, B, C, Biloxi, 
Blackeye, Black Eyebrow, Boone, Burwell, Capital, Cayuga, 
Charlee, Cherokee, Chestnut, Chief, Chusei, Clemson (from 
Nanjing, China in 1927; released in 1939), Cloud, CNS, 
Columbia, Creole, Delsoy, Delsta, Dixie, Dunfi eld, Earlyana, 
Early White Eyebrow, Easycook, Ebony, Elton, Emperor, 
Etum, Flambeau, Fuji, Funk Delicious, Funman, Gatan, 
Georgian, Giant Green, Gibson, Boku, Goldsoy, Granger, 
Green and Black, Guelph (from Japan in 1889 by Prof. 
W.P. Brooks, Massachusetts AES; called ‘Medium Green’ 
from 1903 to 1907), Habaro, Haberlandt, Hahto, Hahto 
[Michigan], Hakote, Harbinsoy, Harman, Harrel, Hayseed, 
Hidatsa, Higan, Hokkaido, Hollybrook, Hongkong, Hoosier, 
Hurrelbrink, Illington, Illini, Ilsoy, Imperial, Improved 
Pelican, Jefferson, J.E.W. 45, Jogun, Jogun [Ames], Kabott, 
Kagon, Kanro, Kanum, Kingston, Kingwa, Korean, Kura, 
Laredo, Lexington, Lincoln, Linman 533, Louisiana 
Green, Luthy, Macoupin, Magnolia, Mamloxi, Mammoth 
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Yellow, Mamotan 6640, Mamredo, Manchu, Manchu 
[Lafayette], Manchu [Lafayette] B, Manchu [Madison], 
Manchu–Hudson, Manchu–Montreal, Manchu 3, Manchu 
606, Manchu 2204, Manchukota, Manchuria, Manchuria 
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa), 
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium 
Green, Mendota, Midwest, Miller 67, Mingo, Minsoy, 
Missoy, Monetta, Morse, Mukden, Nanda, Nansemond, 
Nela, Norredo, Norsoy, OAC 211, Ogden, Ogemaw, Old 
Dominion, Ontario, Osaya, Otootan, Pagoda, Palmetto, 
Pando, Patoka, Patterson, Peking, Peking S, Pennsoy, Pine 
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Portugal, 
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop, 
S-100, Sac, Sanga, Sato, Scioto, Seminole, Seneca, Shingto, 
Shiro, Sioux, Sooty, Sousei, Soysota, Tanner, Tarheel Black, 
Tastee, Tennessee Non Pop, Toku, Tokyo, Tortoise Egg, 
Viking, Virginia, Virginia S, Volstate, Waseda, Wea, White 
Biloxi, Willomi, Willomi B, Wilson, Wilson B, Wilson-
Five, Wilson-Five B, Wilson-6, Wing Jet, Wisconsin Black, 
Wolverine, Woods Yellow, Yellow Marvel, Yelredo.
 For each of these 191 varieties, a table gives the 
following information: Variety name, maturity group, source 
and other information [such as country of origin and year 
of introduction to the USA], prior designation [usually a 
P.I. number], year named or released, developer or sponsor, 
literature. The last column refers to a list of 20 bibliographic 
references in chronological order (from 1907 to 1977) on p. 
18-19. Address: Univ. of Illinois.

1346. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall 
L. 1987. USDA soybean germplasm collection inventory. 
Vol. 1: History and divisions of the collection (Document 
part). INTSOY Series No. 30. vi + 80 p. Aug. See p. 1-2.
• Summary: History (p. 1): “Prior to 1949 no consistent 
attempt was made to preserve soybean germplasm, and many 
introductions and old domestic varieties were discarded. The 
Soybean Germplasm Collection was established in 1949 
with the objective to collect and maintain all signifi cantly 
different soybean strains from throughout the world, with 
emphasis on the landraces of eastern Asia, where the soybean 
originated. The Collection was initially assembled by three 
USDA agronomists, J.L. Cartter and L.F. Williams at the 
U.S. Regional Soybean Laboratory, Urbana, Illinois, and 
E.E. Hartwig at Stoneville, Mississippi.
 “When the Collection was established in 1949, all 
available strains were obtained from the USDA and state 
and Canadian agricultural experiment stations. A total 
of 1,524 PI strains or domestic varieties derived from PI 
strains were recovered and are now in the collection. This 
compares with 7,867 introductions made from 1898 to 1944. 
Also recovered at that time were most of the 90 FC strains 
and 63 other old domestic varieties now in the collection. 
Many of these strains had changed because of mixture, 
outcrossing, selection (deliberate as well as accidental), and 

misidentifi cation. Such changes have been minimized in 
material introduced since 1945 (numbers above PI 150.000). 
The only PI strains now received but not maintained are 
obvious duplicates or inviable seeds.
 “PI Numbers: Each plant variety or strain introduced 
into the United States through the USDA system is assigned 
an identifying number by the Plant Introduction Offi ce, 
Germplasm Introduction and Evaluation Laboratory, USDA-
ARS, BARC-West, Beltsville, Maryland 20705, USA. The 
series began with number 1 in 1898 and passed 500,000 in 
late 1985.”
 Divisions of the Collection: It is divided into six parts: 
“1. Domestic (United States and Canadian) varieties. Volume 
1 includes introduced varieties named in the United States or 
Canada and other varieties developed before 1945.
 “2. FC strains. These include foreign introductions and 
domestic strains, many of unknown origin, and are identifi ed 
by a series of numbers assigned by the former Forage Crops 
Section of the USDA. This series was used until about 1957.
 “3. PI strains. These consist of foreign introductions 
identifi ed by numerical designations assigned by the Plant 
Introduction Offi ce of the USDA. Strains up to PI 150.000 
(introduced prior to 1945) are included in this volume.
 “4. Wild soybeans. These are also identifi ed by PI 
numbers, and strains up to PI 150.000 are included in 
Volume 1.
 “5. Genetic collection.
 “6. Perennial Glycine species.
 “Division 5 and 6 are not included in this publication. 
Information on them is available from the curator at 
Urbana.” Address: Univ. of Illinois.

1347. Bhatnagar, P.S. 1987. Soybean in India: Potential 
and research directions. In: Asian Vegetable Research and 
Development Center. 1987. Soybean Varietal Improvement: 
Proceedings of the International Workshop, Jakarta, 
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii + 
93 p. See p. 37-43. [12 ref]
• Summary: Contents: Introduction. Potential for soybean 
production. Constraints and strategies. Future research. 
International collaboration. Acknowledgment. Organizational 
pattern of the All India Coordinated Research Project on 
Soybean.
 In India since 1967, The Indian Council of Agricultural 
Research has had an interdisciplinary team working on 
soybean. The headquarters of the project are presently 
at Pantnagar in Uttar Pradesh, and there is a network of 
19 centres testing cultivars and production techniques 
throughout the country. Address: Project Coordinator, 
All India Coordinated Research Project on Soybean 
(ICAR), G.B. Pant Univ. of Agriculture & Technology, 
Pantnagar-263145, India.

1348. INTSOY Newsletter (Urbana, Illinois). 1987. Oil from 
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extrusion/expelling retains high omega-3 [fatty acid] content. 
No. 36. July/Aug. p. 2-3.
• Summary: Omega-3 fatty acids, in the form of alpha-
linolenic acid, which is found in soy oil and other vegetable 
oils, may have a benefi cial effect on cardiovascular 
diseases. Crude, unrefi ned soy oil contains an average of 
7-8% naturally occurring alpha-linolenic acid. Much of 
this is typically destroyed by the refi ning process. But the 
INTSOY process, developed by Nelson and Wijeratne, 
combines extrusion cooking with mechanical expelling. 
It does not harm omega-3 fatty acids. The only common 
food crop having more omega-3 than soybeans is rapeseed 
(rapeseed oil), which has 10%. Fish oil averages about 20%. 
Some soybean varieties have 12-13%. “Through genetic 
engineering it may be possible to develop new varieties 
for making soybean oil with Omega-3 contents equal to or 
higher than that of fi sh oil.”
 “Therefore if alphalinolenic acid proves to be as 
effective as the Omega-3 in fi sh oil, the relatively high 
content in soybeans creates tremendous potential for 
marketing the oil made using this new concept” (extrusion 
plus expelling). Address: Illinois.

1349. Kauffman, H.E. 1987. Trip report: Zimbabwe, 
Swaziland, Uganda, Zambia, and Nigeria (July 5-24). 
INTSOY, University of Illinois at Urbana-Champaign. 17 p. 
Aug. Unpublished manuscript.
• Summary: An extremely valuable look at current 
developments with soybeans and soyfoods in each of these 
5 countries, where interest is strong and there are many 
new activities. In Zimbabwe a Southern Africa Soybean 
Workshop was held in March 1986. Proceedings should 
be ready soon. In Zambia a Soybean Processing Workshop 
will be held on 12-16 Oct. 1987 and a soyfoods recipe book 
has just been published. In Uganda Africa Basic Foods is 
thriving. In Nigeria a soybean utilization program may be 
started. There is extensive activity with low-cost extrusion 
cookers.
 Concerning Swaziland: The economy is tied very 
closely with that of South Africa which surrounds it on 
three sides. Maize (corn) is the dominant crop and food 
of the country. John Pali is a soybean agronomist with 
the Government of Swaziland. “Interest in soybeans in 
Swaziland began after the return of two participants in the 
1982 INTSOY utilization short course. A survey at that time 
showed that 30 percent of the children under 5 years of age 
in the country were stunted in growth. They began promoting 
the use of soyfoods by the home economics section of the 
Ministry of Agriculture. Eventually the cropping systems 
program of USAID began working with the home economics 
section to promote soybeans in the rural areas. In 1986, Dale 
Allen, a commercial farmer, began growing soybeans. He is 
now investing in an INSTA PRO 600 extruder to become the 
fi rst commercial processor of soybeans. There is a signifi cant 

interest in soy as a food in Swaziland, and a growing poultry 
industry will require increased protein meal...
 “Dale Allen had 20 acres of soybeans this season... Dale 
has ordered a used INSTA PRO 600 through INSTA PRO in 
England.” Address: Director, INTSOY, Univ. of Illinois at 
Urbana-Champaign.

1350. Kauffman, H.E. 1987. The changing role of INTSOY 
in international soybean research and development. In: Asian 
Vegetable Research and Development Center. 1987. Soybean 
Varietal Improvement: Proceedings of the International 
Workshop, Jakarta, Indonesia, 21-22 July 1984. Shanhua, 
Taiwan: AVRDC. vii + 93 p. See p. 21-23.
• Summary: Contents: Introduction. Historical perspective: 
Past, present, future (soybean processing and utilization, 
germplasm preservation, evaluation and enhancement, 
production, education and communication). Strengthening 
of the international soybean research network. Address: 
Director, INTSOY, 113 Mumford Hall, 1301 West Gregory 
Dr., Univ. of Illinois, Urbana, IL 61801.

1351. Kauffman, H.E. 1987. Intensifying soybean research in 
Asia. In: Asian Vegetable Research and Development Center. 
1987. Soybean Varietal Improvement: Proceedings of the 
International Workshop, Jakarta, Indonesia, 21-22 July 1984. 
Shanhua, Taiwan: AVRDC. vii + 93 p. See p. 3-5.
• Summary: Contents: Introduction. Objectives of the 
meeting. Historical perspective on soybean development. 
Research and development thrusts in Asia. Organizational 
cooperation. Conclusion. Address: Director, International 
Soybean Program, Univ. of Illinois, 113 Mumford Hall, 1301 
West Gregory Dr., Urbana, IL 61801.

1352. Pandey, R.K. 1987. The role of IITA soybean 
improvement program in tropical Asia. In: Asian Vegetable 
Research and Development Center. 1987. Soybean Varietal 
Improvement: Proceedings of the International Workshop, 
Jakarta, Indonesia, 21-22 July 1984. Shanhua, Taiwan: 
AVRDC. vii + 93 p. See p. 31-36. [8 ref]
• Summary: Contents: Introduction. Tropically adapted 
cultivars. Seed longevity and establishment. Nitrogen 
fi xation in soybeans. Drought and excessive moisture. 
Insects and diseases. Evaluation and conferences. Address: 
Agronomist/Breeder, and Coordinator, South and Southeast 
(Asia) IITA Grain Legume Improvement Program, Rice 
Farming Systems Program, IRRI, P.O. Box 933, Manila, 
Philippines.

1353. Shanmugasundaram, S. 1987. AVRDC soybeans 
for the tropical world. In: Asian Vegetable Research and 
Development Center. 1987. Soybean Varietal Improvement: 
Proceedings of the International Workshop, Jakarta, 
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii + 
93 p. See p. 15-20. [10 ref]
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• Summary: Contents: Introduction. The AVRDC soybean. 
Research achievements: Germplasm collection and 
varietal improvement, soybean management technology. 
International cooperation and training. Address: Leader, 
Legume Program, AVRDC, P.O. Box 42, Shanhua, Tainan 
74199, Taiwan, China.

1354. Kauffman, Harold. 1987. Recent developments at 
INTSOY (Interview). SoyaScan Notes. Sept. 14. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: In July Dr. Kauffman visited 5 African 
countries. He will send Soyfoods Center his trip report. 
There is lots of activity with and interest in soyfoods, 
including extrusion cooking. INTSOY will hold a workshop 
on soyfoods in Zambia this October. They are discussing 
with USAID the establishment of a Soybean Utilization 
Network for Africa. Karl Weingartner’s future at IITA is 
uncertain but he may get funding from AID. IITA’s director 
would like to see the soy project there continue. Africa Basic 
Foods’ sales have increased 500% this last year, including 
sales into Kenya. Dr. Harrison is back in Washington, DC. 
Rob Wynstra started as editor of the INTSOY Newsletter on 
21 Feb. 1986. Address: Director, INTSOY, Univ. of Illinois: 
113 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 
Phone: 217-333-6422.

1355. Ascrizzi, Lynn. 1987. The little soybean miracle [at the 
Kersey Children’s Home in Nigeria]. 55-Plus (Waterville, 
Maine). Sept. 30. p. 5.
• Summary: For several years the staff of the International 
Institute of Tropical Agriculture has worked with the Kersey 
Home in Ogbomosho (northeast of Ibadan) in western 
Nigeria, teaching women how to plant, grow, and prepare 
soybeans in many practical ways. Children who come to the 
Kersey clinic suffer from kwashiorkor and marasmus, due to 
protein and calorie defi ciencies. They are started on soymilk 
and within 12-21 days show remarkable improvement. 
Mothers and guardians attend weekly classes on the use 
of soybeans in making soups, soymilk, and other dishes. 
According to an article in IITA research briefs, “...mothers 
learn to add soy fl our or paste to boiling water before adding 
yam fl our... When the women leave the clinic and return to 
their villages, they continue with the soy program and also 
teach it to other women in the villages.” IITA was started by 
the Ford Foundation, The Rockefeller Foundation, and the 
Kellogg Foundation. In recent years it has been taken over 
by a New York organization called the International Institute 
of Education.

1356. Asian Vegetable Research and Development Center. 
1987. Bibliography of soybean rust: 1895-1986. AVRDC 
Library Bibliography Series No. 4. viii + 103 p. Sept. Author 
index. Subject index. Geographical index. 25 cm. [321 ref]
• Summary: Compiled by P.L. Hwang, F.C. Chen, and C.C. 

Wei, this bibliography contains abstracts of documents about 
soybean rust which are available in the AVRDC Library. 
Contents: Explanatory note. General information. Pathogen 
morphology and taxonomy. Physiology and biochemistry. 
Epidemiology. Pathogenic specialization. Etiology. Yield 
loss. Disease management: General, chemical control, 
biological control, host resistance, cultural control. Address: 
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1357. Nelson, Alvin I.; Wei, Lun Shin. 1987. Utilization of 
whole soybeans as human food. Illinois Research (Illinois 
Agric. Exp. Station, Urbana) 29(2/3):20-21. Summer/Fall.
• Summary: In 1969, only two organizations were actively 
engaged in utilization research on whole soybean foods. 
Work at Cornell Univ. concentrated on developing liquid 
soy beverages, while the U.S. Dep. of Agriculture, Northern 
Regional Laboratory at Peoria was developing a powdered 
soy beverage and also working on a dry corn-soy-milk 
product for the Food For Peace (PL 480) program. Research 
on soy-based foods at the Univ. of Illinois was started in 
January 1970 by Lun Shin Wei, Marvin P. Steinberg, and 
Alvin I. Nelson in the Dep. of Food Science. The current 
utilization project involving the International Soybean 
Program (INTSOY) and the Dep. of Food Science is under 
the leadership of Nelson and has been in operation for 
about three years. Funded mainly by the U.S. Agency for 
International Development, this project encompasses both 
value-added studies and processing and product research. 
The work on these two complementary program areas 
includes: extrusion processing, extrusion and expelling of 
oil and cake, soymilk and analog processing, utilization 
in the home and village, and development of immature 
green soybeans as a commercial product. Address: 1. Prof. 
emeritus, food science, leader, INTSOY Utilization Program; 
2. Prof. of food science. Both: Univ. of Illinois, Urbana, IL 
61801.

1358. Unnevehr, Laurian J.; Gleason, Jane E.; Kauffman, 
Harold E. 1987. Soybeans in international agriculture. 
Illinois Research (Illinois Agric. Exp. Station, Urbana) 
29(2/3):24-26. Summer/Fall.
• Summary: Soybean cultivation originated in the North 
China Plain. Today, China is still a major producer of 
soybean, accounting for about 10% of world production. 
Other countries in Asia produce only minor quantities. Since 
1970, production of soybeans has expanded signifi cantly in 
four Latin American countries: Argentina, Brazil, Paraguay, 
and Uruguay. Among the major producers, the U.S. and 
Argentina have the highest average yields of about 2 tonnes/
ha (30 bushels/acre). Lowest average yields, about 1 tonne/
ha (15 bushels/acre), are found in China. Over 80% of world 
soybean production is crushed to provide meal and oil. 
The soybean is the single largest source of supply in both 
protein meal and edible oil markets, providing 30% of the 
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world’s edible oil and 50% of world supply of protein meal 
for animal feeds. Its ratio of protein to oil is highest among 
all oilseeds. The soybean also has high-quality protein 
compared to other oilseeds.
 Because income is a major determinant of soybean meal 
and oil consumption, it is not surprising that high-income 
industrial countries are the largest consumers. The European 
Economic Community (EEC), Japan, and the U.S. account 
for two-thirds of world soybean meal consumption and 
one-half of world soybean oil consumption. Recent growth 
in demand for soybean products has been greatest in less 
developed countries because incomes are growing most 
rapidly there. From 1960 to 1980, per capita income in South 
Korea tripled from $500 to $1,500.
 As a result, meat consumption increased from 12 to 
40 kilograms per capita. To satisfy increased meat demand, 
livestock production and feed use also increased rapidly, 
causing soybean meal consumption to increase from 0 to 
300,000 tons in only 20 years. The use of soybeans for food 
products is a very small part of total use in most countries, 
but there are some exceptions. For instance, from 1983 to 
1985, Indonesia used 92.9% as food; China, 73.8%; and 
South Korea, 35.9%. Japan protects its domestic soybean 
processors by confi ning imports to whole beans. Address: 
1. Asst. Prof. of Agricultural Economics; 2. INTSOY 
agricultural economist; 3. Director, INTSOY, and Prof. of 
International Agriculture. All: Univ. of Illinois, Urbana, IL 
61801.

1359. Akobundu, I.O.; Poku, J.A. 1987. Weed control 
in soybeans in the tropics. In: S.R. Singh, K.O. Rachie, 
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics: 
Research, Production and Utilization. New York, etc: John 
Wiley & Sons Ltd. xx + 230 p. See p. 69-77. Chapt. 6.
• Summary: Contents: Introduction. Weed interference: 
Critical period for competition. Methods of weed control: 1. 
Cultural methods, including weeding by hand, draft animals, 
and machines; tillage; mulching and crop rotation (important 
because it helps prevent colonization by weeds that mimic 
crops). 2. Biological weed control, involving the suppression 
of weeds by insects, plants and microorganisms. Use of plant 
pathogens (mycoherbicides) to control weeds in soybeans 
has been highly successful in temperate agriculture. The 
fungus Colletotrichum gloesporioides is now on the market. 
3. Chemical control, though little has been published about 
herbicide use in tropical Africa. 4. Preventive weed control, 
one of the least costly options, uses measures to minimize 
the movement of weed seeds from infested fi elds to clean 
ones. 5. Integrated weed control involves a mix of the above 
methods.
 In the tropics, weeds are the major pests of improved 
cultivars, particularly food legumes such as soybeans. 
They reportedly reduce yields 12-80%. Those commonly 
associated with soybean are annual grasses, annual broadleaf 

weeds, perennial grasses, and sedges. Weeds interfere with 
crops by competing for nutrients, water and light. They 
may also introduce allelochemicals into the habitat they 
share with crops. Address: International Inst. of Tropical 
Agriculture (IITA), PMB 5320, Ibadan, Nigeria.

1360. Dashiell, K.E.; Bello, L.L.; Root, W.R. 1987. Breeding 
soybeans for the tropics. In: S.R. Singh, K.O. Rachie, 
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics: 
Research, Production and Utilization. New York, etc: John 
Wiley & Sons Ltd. xx + 230 p. See p. 3-16. Chapt. 1.
• Summary: Contents: Introduction. INTSOY. AVRDC. 
Brazil’s experience. IITA: Seed longevity, nodulation.
 Soybean breeding has increased dramatically in the 
tropics during the past 10 years. International organizations 
such as INTSOY (the International Soybean Program, Univ. 
of Illinois), AVRDC (the Asian Vegetable Research and 
Development Center, in Taiwan), and IITA (the International 
Institute of Tropical Agriculture, in Nigeria) have programs 
to develop improved cultivars, as do national agencies in 
countries such as Brazil, India, Thailand, Indonesia and 
Zimbabwe.
 Since 1973, INTSOY has coordinated international 
testing of soybean varieties through the International 
Soybean Variety Evaluation Experiment (ISVEX). ISVEX 
has focused on testing soybeans in localities where they have 
not previously been cultivated. AVRDC benefi ts from its 
location at the extreme north edge of the tropics.
 Most of the soybean production in Brazil is in the 
subtropical or temperate areas, Rio Grande do Sul, Santa 
Catarina, Paraña and Sao Paulo (traditional). But since 1970 
production has increased dramatically in the tropical areas 
(see Table 1.3).
 In preliminary yield trials at IITA in 1974, the 
highest yield (3615 kg/ha) was obtained with TGm 249-3. 
Unfortunately, all the varieties tested had two weaknesses: 
they could not form nodules with Rhizobium indigenous to 
African soils and the seed quickly lost its viability when 
stored under ambient conditions.
 In 1975 researchers at IITA began to evaluate soybean 
varieties for seed longevity. The deterioration of seed after 
maturity and before harvest is called “fi eld weathering,” and 
it is evidently caused primarily by pathogens.
 Developing varieties that have both seed longevity and 
resistance to fi eld weathering will be essential if soybeans are 
to be grown in the lowland, humid tropics. A general rule of 
thumb is that large-seeded genotypes are highly susceptible 
to incubator weathering and have poor seed longevity. The 
other major technical obstacle is the inability of common 
varieties to nodulate with indigenous rhizobia.
 IITA noted in its 1986 annual report that its soybean 
scientists started programs in 1985 in Tanzania and 
Zimbabwe to actively develop and test improved lines. These 
regional programs will continue to emphasize promiscuous 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   494

© Copyright Soyinfo Center 2021

nodulation and seed longevity. This regionalization should 
allow IITA to serve national programs more effectively and 
aid them in quickly developing improved soybean lines. 
Address: International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Ibadan, Nigeria.

1361. Haumann, Barbara. 1987. Expanding soybean markets, 
uses. J. of the American Oil Chemists’ Society 64(10):1369, 
1372-79. Oct.
• Summary: Value-added products and soybean varieties 
tailored to produce specifi c end products are among the 
promising developments envisioned to expand markets 
for U.S. soybeans. Keith Smith, staff vice president of 
research for the American Soybean Association (ASA) said, 
“Aquaculture–raising fi sh such as shrimp, catfi sh and trout–is 
a growing industry in the U.S. and abroad.” Smith went on to 
say that the switch from mainly production research to more 
utilization research occurred eight to nine years ago, and that 
60% of ASA’s total research money in the past 6 years has 
gone for utilization research.
 Genetic research is working to improve the fatty acid 
content of soybean oil. Work is also under way to develop 
a quick, low-cost method to determine oil and protein 
content. Other work includes trying to lower levels of 
linolenic acid in the oil. At Purdue Univ. in Indiana, research 
geneticist Niels Nielsen of the USDA’s Agricultural Research 
Service (ARS) is trying to develop soybean lines free of 
lipoxygenase enzymes. Soymilk and fl ours produced from 
the new seeds are rated signifi cantly better in fl avor and 
aroma. Professor Nielsen and his research group are trying 
to “improve the nutritional quality of the major soy storage 
proteins by increasing sulfur amino acid content.” He noted 
that the methodology has resulted in doubling and tripling 
the methionine content. At the University of Kentucky, 
David Hildebrand is also working on genetic engineering of 
soybeans.
 Brazil, the second largest producer of soybeans, has 
evolved as the largest exporter of soybean meal and oil. The 
other top producers are China, in third place; Argentina, 
in fourth; and India, which recently made the top fi ve. 
Indonesia is in 6th. Italy’s production has grown substantially 
in recent years to make it the most important soybean-
producing area in Europe. Other European producers include 
France and Spain. According to Oil World Annual published 
by ISTA Mielke, West Germany, the top 10 soybean oil 
producers for 1986/87 (in tonnes) were the following: U.S. 
5,430,000; Brazil 2,538,000; Argentina 780,000; Japan 
715,000; China 679,000; West Germany 521,000; The 
Netherlands 488,000; Spain 421,000; Italy 350,000; and 
Mexico 336,000.
 ANPA (American Newspaper Publisher’s Association) 
began seeking alternative sources to petroleum for ink seven 
years ago due to problems with petroleum supplies. Four 
years ago, with fl uctuations in supplies and price, ANPA 

began considering the use of soybean oil ink. ANPA has fi led 
a soy ink patent application and has begun licensing major 
ink manufacturers to make it. The fi rst ink manufacturer 
to produce the ink, colored and black, is General Printing 
Ink, a division of Sun Chemical Corp., located in Carlstadt, 
New Jersey. One advantage of soy oil ink is that it is 
environmentally nonhazardous, which could reduce waste 
disposal problems. It also eliminates dependence on 
petroleum. There is less “ruboff” and the same amount of ink 
will print more pages. One drawback is that black ink made 
from soybean oil costs more than traditional black ink. Oil 
content in newspaper ink averages about 70%.
 In the March 4, 1987 Federal Register, the U.S. Federal 
Grain Inspection Service (FGIS) ruled that soybean and other 
edible oils may be used to control grain dust in elevators. 
A U.S. Patent, licensed to Industrial Fumigant Co., is held 
jointly by Harold N. Barham and Harold N. Barham Jr. of 
Seed Technology of Texas. The patent was fi led in 1978. 
Kinsella, director of the Institute of Food Science at Cornell 
Univ. said that another research interest was in the area of 
omega-3 fatty acids. It may desirable to develop soybean 
cultivars with high omega-3 fatty acid levels. John W. 
Erdman Jr. of the Univ. of Illinois’ Dep. of Food Science and 
co-worker Angela Poneros want to nail down the factors that 
lower zinc bioavailability. He said, “We want to fi nd out why 
this happens and if we can increase it.”
 Meanwhile, at INTSOY, team member Sing-Wood Yeh 
and others are working in the fi eld of soybean dairy analogs. 
Tofulicious, a non-dairy frozen dessert, was developed 
through research coordinated by University of Minnesota 
food scientist William Breene and funded by the Minnesota 
Soybean Research and Promotion Council. Abroad, ASA 
has been promoting soy-fortifi ed foods. For instance, in 
Venezuela three years ago, ASA launched an education 
program for consumer groups and government agencies on 
the benefi ts of soy protein. As a result, soy-fortifi ed foods are 
available in Venezuela’s major supermarkets, and demand 
for soy protein has increased to more than 48,000 pounds per 
month.
 Soybean researchers are also working on standardization 
of NIR (near-infrared spectroscopy) as a measure of protein 
and oil content in soybeans. NIR already is successfully 
used to measure grain and forage composition. If NIR were 
adopted as a standard by the industry, soybeans eventually 
could be purchased based on protein and oil content.

1362. INTSOY Newsletter (Urbana, Illinois). 1987. 
Swaziland businessman to open soybean extrusion operation. 
No. 37. Oct. p. 4.
• Summary: Dale Allen, a commercial farmer in Swaziland, 
plans to purchase an INSTA PRO 600 extruder to produce 
animal feed and soy-fortifi ed fl our. He will become the fi rst 
commercial soybean processor in Swaziland. Increased 
interest in soyfoods in Swaziland can be traced back to 1982 
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when two participants from Swaziland attended the INTSOY 
short course in soybean processing for food use. Returning 
home, they began promoting the use of soybeans through 
the home economics section of the Swaziland Ministry of 
Agriculture. Later the cropping systems program of the U.S. 
Agency for International Development (USAID) began 
working with the home economics section to promote use of 
soybeans in rural areas. Products being promoted are roasted 
soybeans and soy-fortifi ed mealy meal.

1363. INTSOY Newsletter (Urbana, Illinois). 1987. CARDI 
Project plans to introduce soy processing equipment in 
Belize. No. 37. Oct. p. 4.
• Summary: S.K. Sinha of the Caribbean Agricultural 
Research and Development Institute (CARDI) and Jack 
Bachofer of Chemonics International Consulting recently 
conferred with INTSOY on ways to increase soybean use 
in Belize. Production in the country is currently limited 
to about 25 hectares of farmers’ demonstration plots near 
the experiment station at Belmopan. Several local farmers, 
however, are planning to go into commercial production 
in 1988. CARDI is interested in introducing small scale 
soybean processing technologies for production of feed for 
swine and poultry, and full-fat fl our for human consumption.

1364. INTSOY Newsletter (Urbana, Illinois). 1987. 
Zimbabwe and Zambia move ahead on expanded use of 
soybeans. No. 37. Oct. p. 2-3.
• Summary: Describes the many exciting new developments 
in these two countries, and the organizations responsible 
for them. In Zimbabwe soybean production topped 100,000 
tonnes in 1986-87 and is expect to be 125,000 tonnes next 
year. The driving force behind the expansion has been 
the Cooperative Oilseed Producers Association (COPA). 
Production increases have been stimulated by higher 
government prices. Nutresco Foods in Harare has recently 
begun using a new INSTA PRO 600 extruder to make TVP 
and other soyfoods.
 In Zambia the soybean industry is one of the bright spots 
in the economy. Production has increased from 5,000 ha in 
1982 to 25,000 ha in 1987. It could reach 100,000 tonnes 
by 1990. A previous visit in 1985 by Prof. A.I. Nelson of 
INTSOY helped spark introduction of extrusion cooking 
by several private companies: Lee Yeast Co. in Lusaka and 
the Soy Nutrients Co. The National Milling Co. is eager to 
use soy fl our in maize mealy meal and bread. A soy recipe 
book was recently published. Soybean experts in Zambia 
include Fred Javaheri, Joe Temba, Joseph Malwe, Kathryn 
Siandweza, and Chabala Malwe.

1365. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY 
research focuses on green soybeans as commercial frozen 
vegetable. No. 37. Oct. p. 1-2.
• Summary: One of the most interesting articles and 

innovative research on “green soybeans” [green vegetable 
soybeans] in 40 years. “Certainly no other vegetable can 
match soybeans for nutritional value. Green soybeans have 
an average of 12% protein on a wet basis, compared to 7.6% 
for lima beans and 5.4% for peas. Frozen soybeans in the 
pod are regularly imported to Japan from Taiwan. Green 
soybeans are even imported into the U.S. to meet the demand 
from Oriental specialty food markets... Numerous highly 
positive taste tests of green soybeans cooked after being 
frozen indicate that the product could have wide appeal 
eaten alone, used in frozen dinners and vegetable mixes, 
or marketed as a specialty Oriental food product. The main 
obstacles have been in harvesting and breaking open the 
pods during processing.”
 The results of 1986 fi eld trials conducted in cooperation 
with the Joan of Arc division of Pillsbury showed that 
available green bean picking equipment could easily pick 
60-70% of the immature beans in a single pass. This rate 
compares closely to the results in commercial pea, green 
bean, and lima bean operations. Ordinary fi eld varieties, 
rather than vegetable types, were found most suitable for 
commercial harvesting. A combine type green bean picker, 
model SP 6710GB, developed by the Frank Hamachek 
Machine Co. of Kewaunee, Wisconsin, is effective in cutting, 
harvesting, cleaning and depodding the beans in the fi eld. 
Harvesting of Hack and BSR 201 varieties took place about 
80 days after planting during the R6 stage. The beans’ 
moisture content was 68-72%. The average yield was 2,000 
kg/ha. Improvements are expected with more experience.
 This work was also reprinted in Prairie Farmer 
(Lombard, IL), March 15; Illinois Agri-News (La Salle, IL), 
March 11.

1366. INTSOY Newsletter (Urbana, Illinois). 1987. 
Cooperative efforts in Nigeria aim to increase soybean use 
across Africa. No. 37. Oct. p. 3-4.
• Summary: In Nigeria soybean production has more than 
doubled in the past 5 years in response to the growing 
demand and the shortage of foreign exchange needed to 
import soybean meal. The 1987 crop is estimated to be at 
least 125,000 tonnes, in part because of the current high 
cash price. In Nigeria, much of the soybean production is 
concentrated in the northern states of Benue and Kaduna.
 The most widely consumed soyfood in the country is 
soybean dawa-dawa, a fermented and dried product that is 
sold as a wafer. Also known as iru in Yoruba-speaking areas, 
it is traditionally made from the seed of the locust bean 
tree. According to a 1984 survey by IITA, about 60% of the 
dawa-dawa producers use soybeans and another 20% use a 
combination of soya and locust beans. Dawa-dawa is used to 
fl avor soups, stews, and sauces.
 INTSOY is working with IITA on ways to expand 
soybean use and processing throughout Africa. Another 
method of using the dawa-dawa wafer is to pound the dry 
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wafer and add it to dishes as a powder. In the soybean 
marketing center of Kafanchan in southern Kaduna, soybean 
dawa-dawa is purchased by traders who sell it throughout 
Nigeria and as far away as Cameroon, Chad, and Niger.
 IITA staff last year held utilization training sessions 
that attracted more than 180 participants in Ondo state. 
Other training sessions at 34 villages in Oyo state and at the 
Kersey Children’s Home near Ogbomosho also drew strong 
attendance. The children’s clinic at the Kersey Home started 
using soymilk and soy-fortifi ed weaning foods to combat 
the childhood malnutrition known as kwashiorkor. The 
clinic now uses almost two tons of soybeans a month. By 
1986, more than 3,000 farmers in Oyo State were growing 
soybeans on small plots totaling 1,000 hectares.
 Note: This is the earliest English-language document 
seen (Jan. 2012) that contains the term “dawa-dawa” 
(hyphenated) in connection with soybeans (one of two 
documents); it is a close relative of natto.
 Soy meal for the rapidly growing poultry industry is 
now the most important commercial soy product. Some 
companies, however, are moving into the production 
of soymilk, high-protein soyfoods, and edible oil. Both 
Food Specialties Limited and Smalltree Nigeria Limited 
are increasing the use of soybeans in infant and breakfast 
cereals. More than 30 businesses and individuals contacted 
IITA for technical advice on opening or expanding soybean 
processing operations. Extrusion cooking in particular has 
recently had an increased impact in Nigeria. At least four 
INSTA PRO extruders have allowed expanded production of 
poultry feed and full-fat soy fl our for human consumption. 
The new local processing capacity has been especially 
important because of government restrictions on importing 
soy products.
 Expansion of soybean use in Nigeria will require the 
introduction of new products, processes, and equipment 
adaptable to African village-level operations.

1367. Jackai, L.E.N.; Singh, S.R. 1987. Entomological 
research on soybeans in Africa. In: S.R. Singh, K.O. Rachie, 
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics: 
Research, Production and Utilization. New York, etc: John 
Wiley & Sons Ltd. xx + 230 p. See p. 17-24. Chapt. 2.
• Summary: The soybean is often referred to as a new 
crop in Africa; the earliest record of its cultivation on the 
continent was by the French in Algeria in the early 1800s. 
Subsequent reports showed that the crop was grown in 
Nigeria, Uganda, Zaire, and Zimbabwe in the early 1900s. In 
Zimbabwe, soybeans have been produced mainly on large-
scale farms.
 Note: We have been unable (as of Feb. 2019) to fi nd any 
document showing the cultivation of soybeans in Algeria or 
in Africa in the early 1800s. Unfortunately, the authors cite 
no source for their statement.
 At present, the only insects that are major soybean 

pests in Africa are stink bugs in West and Central Africa 
and the defoliators, namely Spodopters spp., T. oricalcea, 
Chrysodeixis spp. and, possibly, in East and Southern 
Africa, the beanfl y. Conventional chemical control has been 
the principal method used on soybean pests in Africa as 
elsewhere. Underscoring all research requirements for the 
future is the need for accurate surveys of pests–what species 
occur and how much reduction they cause in soybean yield. 
Address: International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Ibadan, Nigeria.

1368. Kolavalli, S.; Williams, S.; Kauffman, H. 1987. 
Potential for soybean production and processing in Africa. 
In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 137-48. Chapt. 14.
• Summary: A very interesting, original and valuable 
chapter. Commercial soybean production in Africa is 
signifi cant. Between 1982 and 1984 the average area being 
cultivated to soybeans 389,340 ha. Egypt and Zimbabwe 
were the leaders with about 160,000 tonnes and 90,000 
tonnes (metric tons) respectively in the years 1982-84. 
Nigeria produced about 67,000 tonnes, South Africa 27,000, 
and Zaire 15,000 tonnes per year. Thirty-one African 
countries participated in ISVEX trials during one or more of 
the years 1979-83.
 Contents: Introduction. Incentives to produce (discusses 
Africa as a whole, Burkina Faso, Egypt, Ethiopia, Rwanda, 
Senegal, Sudan, Tanzania, Uganda). Oils and oil cakes: 
Trade in oils, fats and oil cakes, oilseed crush and capacity 
utilization. Conclusions.
 Tables show: (1) Experimental yields (kg/ha) of 
soybeans in Africa, averages for the fi ve highest yielding 
varieties in Univ. of Illinois trials (1983-85). The following 
are the overall averages for each country: Algeria 1,421 kg/
ha, Burkina Faso 1,730, Burundi 1,907, Cameroon 2,266, 
Côte d’Ivoire 2,054, Egypt 2,878, Ethiopia 2,410, Gabon 
1,844, Gambia 1,723, Ghana 1,800, Guinea 2,413, Guinea-
Bissau 921, Lesotho 1,467, Liberia 704, Libya 3,014, 
Madagascar 2,239, Mali 1,438, Mauritius 2,098, Morocco 
3,095, Mozambique 2,496, Reunion 1,493, Rwanda 1,877, 
Senegal 2,610, Somalia 1,601, South Africa 1,846, Sudan 
1,808, Swaziland 2,046, Tanzania 1,322, Zaire 1,196, 
Zambia 2,235, Zimbabwe 3,676.
 (2) Potential soybean yields (kg/ha) in Africa, by 
country. For each of the countries shown in Table 1, the 
experimental, commercial (where available from FAO, 
1985), and potential yields are given.
 (3) Comparison of estimated soybean yields (kg/ha) 
(Table 14.2) with reported yields (kg/ha) of selected other 
crops in some African countries (FAO, 1985). The other 
crops are all cereals, maize, sorghum, and groundnut. (4) 
Comparison of value (US$/fedan) of output from six crop 
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rotations in Egypt (from Judy and Jackobs, 1981). Clover-
soybean-maize had the highest value of the six; wheat-maize 
had the lowest.
 (5) Imported (% of total) oils and fats used in seven 
countries in Africa, 1976 and 1982 (UNIDO {United Nations 
Industrial Development Organization}, 1984). The countries 
are: Morocco, Egypt, Mozambique, Nigeria, Tanzania, 
Ethiopia, Ghana. The dependency ratio (Gross imports 
divided by total apparent consumption) in 1976 ranged from 
4.8% in Ethiopia to 80.1% in Morocco; in 1982 it ranged 
from 9,9% in Ghana to 89.1% in Morocco. For each country 
is also given the consumption of oils and fats in 1982 (kg/
person). It ranged from a low of 5 or less for Ethiopia, to 
6-10 for Mozambique, Tanzania, and Ghana, to a high of 20 
for Egypt.
 (6) Value (in 1,000 U.S. dollars) of traded fats and oils 
in 22 countries of Africa (UNDIESA, 1984, 1985).
 (7) Trade in soybeans and soybean oil (1982-84) for 
Africa (FAO Trade Yearbook 1984, 1985). For each of the 
two commodities gives imports, exports, and net imports.
 (8) Trade (in metric tons) in oil cake and meals (1982-
94) for Africa (FAO Trade Yearbook 1984, 1985). For 
Oilseed cake and meal, and for Soybean cake and meal, 
gives imports, exports, and net imports.
 (9) Crushings (1,000 metric tons) of selected oilseeds in 
selected African countries, 1976-77 and 1981-82 (UNIDO, 
1984). The countries, in descending order of crush in 1981-
82 are: Egypt. Senegal, Nigeria, Zaire, Morocco.
 (10). Oilseed processing (in 1,000 metric tons) in 
selected African countries (UNIDO, 1984). For each of 11 
countries is given: Crush capacity. Actual crush. Capacity 
utilization.
 In Africa, the oil palm produces the major oil-bearing 
seeds in terms of tonnes crushed. The two largest soybean 
producing countries in Africa are presently Egypt and 
Zimbabwe; yields are high in both. Address: INTSOY 
(International Soybean Program), Univ. of Illinois, College 
of Agriculture, Urbana-Champaign, Illinois 61801. Phone: 
217-333-6422.

1369. Kueneman, Eric A.; Camacho, Luis. 1987. Production 
and goals for expansion of soybeans in Latin America. In: 
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. 
Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 125-34. Chapt. 13.
• Summary: Contents: Introduction. Brazil. Argentina. 
Paraguay. Uruguay. Bolivia. Peru. Ecuador. Colombia. 
Venezuela. Panama. Costa Rica. Nicaragua. Honduras. 
Guatemala. El Salvador. Mexico. Caribbean.
 Concerning the Caribbean: “No country in the Caribbean 
produces soybeans commercially, but the Jamaican Soya 
Products Company is initiating contracts with farmers 
to produce the crop. Several countries import signifi cant 

amounts of soybeans or soybean products: in 1985 Barbados 
imported 11,000 tonnes, Cuba 185,000 tonnes, Dominican 
Republic 140,000 tonnes, Jamaica 80,000 tonnes, Haiti 
117,000 tonnes, and Trinidad and Tobago 34,000 tonnes. 
These countries are not likely to be self-suffi cient in the near 
future.”
 Tables show: (1) Soybean production, imports and 
exports from Latin American countries (extracted from 
USDA Foreign Agricultural Services Report, June 1985). 
(2) Soybean varieties commonly grown in Brazil (Source: 
Romeu Kiihl, EMBRAPA, personal communication; 
they are divided into 3 regions: south, central, and north). 
Address: 1. IITA / EMBRAPA (Empresa Brasileira de 
Pesquisa Agropecuaria), Goiania, Goias, Brazil; 2. INTSOY/
CIAT (Centro Internacional de Agricultura Tropical), Cali, 
Colombia.

1370. Nelson, A.I.; Wei, L.S.; Weingartner, Karl E. 1987. 
Home and village preparation of soy products. In: S.R. 
Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans 
for the Tropics: Research, Production and Utilization. New 
York, etc: John Wiley & Sons Ltd. xx + 230 p. See p. 179-
84. Chapt. 16.
• Summary: During the early 1970s, when these techniques 
were developed, the focus was commercial rather than 
home and village use of soybeans. The principles developed 
were applied in Sri Lanka where INTSOY cooperated with 
the Farm Women’s Extension Group to promote soybean 
use. The object is to develop a core of people who like the 
products, understand how to prepare them, and believe in 
their worth. Includes formulas for basic soy milk, weaning 
foods, soy nuts, and soybean dhal curry. Address: 1-2. 
Univ. of Illinois, Urbana-Champaign, IL 61801; 3. IITA 
(International Inst. of Tropical Agriculture), Ibadan, Nigeria.

1371. Pandey, R.K.; Sumarno, -; Potan, Nark; Navarro, 
R.; Dharmasena, C.; Beg, Akhtar. 1987. Asia’s shortfall 
in production of soybeans and the response of national 
programmes. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. 
eds. 1987. Soybeans for the Tropics: Research, Production 
and Utilization. New York, etc: John Wiley & Sons Ltd. xx + 
230 p. See p. 101-09. Chapt. 10.
• Summary: Contents: Introduction. Constraints. National 
research programmes: Varietal improvement, cultural 
practices. Cooperative research: A new dimension.
 Demand for soybeans and products in the region is about 
twice the regional production. By the year 2000, if current 
trends continue, Asia’s demand for soybeans is projected to 
be more than three times the amount produced.
 The leading soybean producers in Asia, in descending 
order of tonnes produced in 1983, are China, India, 
Indonesia, Korea, and Thailand. In Indonesia, soybean 
production during the past 10 years has been constant at 
about 700,000 tonnes (metric tons) per year; soybeans are 
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produced mainly in Java.
 In 1984 Thailand produced 284,000 tonnes, which was 
far below its demand of about 350,000 to 450,000 tonnes. A 
national program set a goal of producing 390,000 tonnes by 
1986.
 In the Philippines, Mindanao, located in the south, is 
the leading soybean producer. During the last 10 years, 
producing has gradually increased, however in 1983 only 
8,320 ha were planted to soybeans; that year, imports totaled 
261,000 tonnes of soybean meal and 31,000 tonne of whole 
soybeans.
 In Pakistan, commercial soybean production began in 
1970 and is concentrated in the North Frontier Province, 
Sind and Punjab. The area planted to soybeans is small 
(4,300 ha) but the potential for expansion is very large.
 Vietnam produces only about 1% of Asia’s soybeans, 
however the amount is increasing.
 The following countries started research programs on 
soybean breeding and production at an early date: China, 
Indonesia, Thailand, India, Philippines, Korea, and Sri 
Lanka; these programs have made great progress during the 
past few years. China has large and well-run germplasm 
collections.
 Since 1967, the Indian Council of Agricultural Research 
has had an interdisciplinary team working on soybeans. 
The project’s headquarters are currently at Pantnagar, and 
a network of 19 centers throughout India tests varieties and 
production techniques.
 In Indonesia, soybean research is coordinated by the 
Central Research Institute for Food Crops in Bogor, and 
conducted by fi ve research institutions.
 In Thailand, soybean research is coordinated by the 
Field Crop Research Center at Chiangmai.
 In Sri Lanka, in 1973, the government initiated soybean 
research, with technical assistance from the International 
Soybean Program (INTSOY), to promote soybean 
production and utilization in the country.
 In 1984 the Asian Soybean Improvement Network 
(ASIN) was launched in a cooperative effort to extend 
the resources devoted to research by national programs, 
IITA, IRRI, AVRDC, INTSOY, the Australian Centre for 
International Agricultural Research (ACIAR), and the United 
Nations Economic and Social Council for Asia and the 
Pacifi c. The network is coordinated by representatives of 
AVRDC and IITA.
 Figures show: (1) Pie charts–Asia’s proportion of 
world area and production of soybeans. Concerning world 
production, Asia has about 15.7% of the total, compared 
with 57.3% for North and Central America, 24.6% for South 
America, and 2.4% for others. Within Asia, China has 79.1% 
of Asia’s total soybean production, followed by India (5.9%), 
Indonesia (4.5%), Korea (3.0%), Others (incl. Japan; 7.2%).
 (2) Pie charts–Trade in soybeans, soybean meal and 
oil in Asia and the world. For soybean oil imports, Asia is 

the leader (37.9% of the world total), followed by Europe 
(24.5%), Africa (13.9%), South America (12.5%) ad Others 
(9.2%). For soymeal imports, Europe is the leader (73.0% of 
the world total), followed by USSR (10.2%), Asia (8.2%), 
and Others (8.6%). For whole soybean imports, Europe is the 
leader (58.0% of the world total), followed by Asia (30.6%), 
North & Central America (6.4%), USSR (5.0%), and Others 
(0.0%). Within Asia, for soybean oil imports, India is the 
leader (36.4%), followed by Iran (22.9%), Pakistan (19.3%), 
Turkey (6.4%), Bangladesh (3.57%), and Others (11.4%). 
For soymeal imports, Korea is the leader (15.2%), followed 
by Philippines (14.7%), Iran (12.9%), Japan (12.5%), 
Thailand (10.0%), Malaysia (8.0%), Others (26.7%). 
For whole soybean imports, Japan is the leader (61.2%), 
followed by China (17.5%), Korea (6.6%), Israel (6.6%), 
Indonesia (2.7%), and Others (3.9%).
 (3) Changes in the area planted to soybean over the past 
15 years (1965-1983) in selected Asian countries. Graphs 
of India, Thailand, Indonesia (which have increased, with 
India’s graph increasing dramatically), Asia, China, and 
Korea (which have decreased somewhat).
 (4) Soybean production, consumption, and projected 
demand in Asia by the year 2000 (Source FAO, 1960-83; 
IFPRI, 1977). Asia will have to steadily increase its imports 
of edible oils, since consumption (production + imports) of 
soybeans is falling behind demand. Address: 1. International 
Rice Research Inst., Los Baños, Philippines; 2. Central 
Research Inst. for Agriculture (Lembaga Pusat Penelitian 
Pertanian), Bogor, Indonesia; 3. Field Crops Research Inst., 
Dep. of Agriculture, Bangkhen, Bangkok, Thailand. 4. Inst. 
of Plant Breeding, Univ. of the Philippines, Los Baños, 
Philippines. 5. Soybean Project, Peradeniya, Sri Lanka. 6. 
Agricultural Research Council, Islamabad, Pakistan.

1372. Root, W.R.; Oyekan, P.O.; Dashiell, K.E. 1987. West 
and Central Africa: Nigeria sets example for expansion of 
soybeans. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. 
eds. 1987. Soybeans for the Tropics: Research, Production 
and Utilization. New York, etc: John Wiley & Sons Ltd. xx + 
230 p. See p. 81-85. Chapt. 7.
• Summary: While focusing on developments in Nigeria, 
this interesting account also describes developments with 
production and utilization in Zaire, Cameroon, Ghana, Ivory 
Coast, Senegal, Burkina Faso, Togo, and Benin.
 Nigeria is the largest producer of soybeans for food use 
in West and Central Africa. Zaire, Cameroon, and Ghana also 
produce and consume soy beans. Soybeans may be the most 
practical means of relieving kwashiorkor (protein-calorie 
malnutrition), which is increasing in prevalence among 
young children in the densely populated humid tropics... The 
successes experienced by people introducing food use of 
soybeans into villages in West and Central Africa have been 
encouraging
 Nigeria: As the largest producer of soybean, Nigeria 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   499

© Copyright Soyinfo Center 2021

also has the most extensive research programme. In 1908 
soybeans were fi rst introduced to Nigeria, but the fi rst 
successful cultivation was in 1937 with the variety Malayan, 
which was used for commercial production in Benue 
State. Since then, many small-scale farmers in this part of 
south-central Nigeria have incorporated soybean in their 
cropping system. Less important areas of production are in 
southern Kaduna State and in the Federal Capital Territory 
and adjacent Niger State [in Nigeria]. Large-scale farmers, 
particularly in the guinea savanna, on the Jos Plateau and 
in the derived savanna of Oyo State, have recently become 
interested in soybean production.
 Before Nigeria’s civil war [1967-1970, Biafra], all the 
soybeans produced in the country were exported; now almost 
all the local production is used for ‘dawa-dawa,’ a traditional 
condiment made and sold by women operating small 
businesses in southern Kaduna State.
 Since Nigeria’s recent ban on imports of vegetable oil, 
some mills in the country are turning to soybeans as a source 
of edible oil.
 The present expansion of soybeans in Nigeria has 
been founded on years of research. In the mid-1960s, the 
Institute for Agricultural Research (IAR) started a breeding 
programme for soybean and in 1983 initiated the release of 
two lines from a cross between Malayan and Clemson Non-
shattering.
 In 1980, soybean scientists in Nigeria adopted a 
nationally coordinated approach to soybean research that was 
subsequently endorsed by the federal government.
 Four major research institutes–the Institute of 
Agricultural Research and Training, the National Cereals 
Research Institute, IAR and IITA–carry out the bulk of 
Nigeria’s soybean research. The coordinated research 
projects have been reported elsewhere by Oyekan.
 Note: This document contains the earliest date seen for 
soybeans in Nigeria (1908). Unfortunately the source of the 
information is not cited.
 Zaire: Like Nigeria, Zaire has a history of soybean 
production by indigenous farmers. Soybeans were introduced 
and promoted fi rst by missionaries before the nation won 
independence, and they are now considered a medicinal food 
to prevent and cure the wasting effects of kwashiorkor.
 For the past 6 years, researchers from l’Offi ce National 
de la Recherche et du Développement in Zaire, with the 
cooperation of scientists from AID (the United States 
Agency for International Development) have conducted a 
breeding program in three stations and have identifi ed at 
least two improved varieties suitable for different regions of 
the country. Yields of experimental lines have surpassed 2.5 
tonnes per ha in research trials.
 Cameroon: Research on soybean in this country, where 
the crop was reportedly introduced in 1924 (Numfor, 1983), 
focuses not only on varietal development and testing but also 
on utilization and extension.

 Research on utilization and extension has focused on 
increasing industrial and household use of soybeans. At last 
report, the low price for soybean deterred its commercial 
production, but homemakers, introduced to the crop through 
demonstrations, had begun to accept it.
 “Ghana: Published research on soybeans in Ghana dates 
from at least the 1950s, and local farmers in the north grow 
the crop for home use.” Homemakers grind the beans into 
fl our and use them in various local dishes.
 Côte d’Ivoire [Ivory Coast]: In 1978 Côte d’Ivoire began 
a project in cooperation with scientists in Brazil to develop 
2,000-ha seed farms for soybeans and maize at four sites in 
the country (derived savanna to northern guinea savanna).
 “Senegal: For the past 15 years [i.e. since 1972] 
IRAT [Institut de Recherches Agronomiques Tropicales] 
has conducted a breeding program as well as research on 
agronomic practices for soybeans in Senegal, including 
suitable strains of rhizobia for inoculant. Recently, the 
research effort has been taken over by l’Institut Sénégalais 
de Recherche Agricole. Lines from this breeding program 
have been successful in Côte d’Ivoire, Togo, and Cameroon. 
Testing in Senegal has focused on the region of the Senegal 
River, where trials have yielded good results. Yet few local 
farmers are growing soybeans.”
 Other countries: In Burkina Faso, in 1958, soybean 
cultivars were introduced for experimental studies; after 
suitable varieties had been identifi ed, efforts to popularize 
the crop began in the 1970s (Picasso, 1985). Togo and Benin 
have also identifi ed suitable soybean varieties and have 
begun extension programs for the crop.
 The future: Nigeria offers the best example in Africa 
of the potential for soybean production and use. The 
country has dramatically increased production from an 
estimated 30,000 ha in 1983 to 110,000 ha in 1986. The 
increase resulted from: (1) Government policies to produce 
food locally rather than import it. (2) Research to develop 
improved varieties and practices for all the agroclimatic 
zones in the country. (3) Emphasis on developing recipes 
that substitute or incorporate soybeans in traditional foods. 
(4) Willingness of local manufacturers to use soybeans in 
baby foods, vegetable oils and animal feeds. (5) Promotion 
of soybeans by organizations such as the river basin 
development authorities, agricultural development projects, 
hospitals, schools and local governments.
 The rapid increase in production is expected to continue 
for many years. By 1996, Nigeria should have at least 1 
million ha being cultivated with soybeans. Address: 1&3. 
International Inst. of Tropical Agriculture (IITA), PMB 
5320, Ibadan, Nigeria; 2. Obafemi Awolowo Univ., Inst. 
of Agricultural Research and Training, Moor Plantation, 
Ibadan, Nigeria.

1373. Singh, B.B. 1987. Soybean research and development 
in India. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
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1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 111-18. Chap. 11.
• Summary: Dr. Singh formerly coordinated the All India 
Co-ordinated Soybean Research Project at Pantnagar Univ., 
India. This is one of the best summaries seen of the history of 
the soybean and the early days of its utilization in India. The 
history is divided into pre-1965 and “from 1965 to 1985.”
 Developing a market: “More than 85 solvent extraction 
plants existed in India in 1970, and most were running well 
below their planned capacity. Four scientists from Pantnagar 
University including myself went to M/S Prag Oil and Ice 
Mills, Aligarh” and convinced the owner to try solvent 
extraction of soybeans. “At the same time we at Pantnagar 
University collaborated with the missionaries running Knave 
Technical Institute to establish an extruder cooking plant 
at Bereilly. The plant was to use the defatted soybean meal 
from Aligarh and convert it into textured soybean protein 
(TSP), a substitute for meat, that would have a vast market 
for the vegetarians in India. The two products–soybean 
oil and TSP named ‘Nutri Nugget’–immediately became 
popular. Thus almost the entire soybean was being used as 
human food.
 “This marked the beginning of soy-based industries in 
India. In the fi rst year, both operations were so successful 
that the managers came to Pantnagar and hired four 
agricultural graduates each to promote soybean cultivation 
on contract around Aligarh and Bareilly... Working in 
collaboration with University of Illinois, we also developed a 
factory to produce soybean milk...
 Present production and future potential: Among 
the states the most signifi cant development in soybean 
production has occurred in Madhya Pradesh because of 
the state government’s active interest. Soybean cultivation, 
utilization and marketing are being promoted by the 
M.P. State Co-operative Oil Seed Growers’ Federation. 
This federation provides incentives, including on-farm 
demonstrations, arranging availability of improved seeds, 
Rhizobium culture, insecticides, fungicides, fertilizers, etc. 
and assisting in the marketing of the produce by liaising with 
the processors.
 In Madhya Pradesh, solvent-extraction capacity is 
830,000 tonnes/year of soybean but is expected to soon reach 
1.29 million tonnes. Considering the rapid growth in soybean 
production and utilization, Madhya Pradesh is often called 
the “soybean state” of India.
 Tables show: (1) Performance of three varieties (Hardee, 
Bragg, and Semmes) at Pantnagar, 1967-1971. For each 
variety each year gives maturation (in days) and yield (in kg/
ha); the highest yield was 4601 kg/ha from Semmes in 1967. 
(2) Soybeans lines resistant to yellow mosaic and rust.
 (3) List of improved soybean varieties released in India. 
For each is given the variety name, area of adaptation, 
maturation time (days), and yield potential (tonnes/ha). The 

varieties are: Ankur, Alankar, Shilajeet, PK-262, PK-327, 
PK-308, PK-416. The highest yield potential is PK-416 at 
3.5 to 4.0 tonnes/ha in the northern plains. (4) Soybean area 
and production of six different states of India, 1983-83. 
The states, in descending order of production (in thousand 
metric tons) are: Madhya Pradesh (600), Uttar Pradesh (105), 
Rajasthan (10), Himchal Pradesh (5), Bihar (5), Gujarat (5). 
Address: International Inst. of Tropical Agriculture, Ibadan, 
Nigeria.

1374. Singh, B.B. 1987. Soybean research and development 
in India: Introduction and history to 1965 (Document 
part). In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 111-12. Chap. 11.
• Summary: “Soybean was probably introduced to India 
from China through the Himalayan mountains several 
centuries ago. Some believe that it was also brought via 
Burma by traders from Indonesia. Small, black-seeded 
varieties were successfully grown in the central provinces of 
India in 1882 (Lal, 1968), and soybean has been cultivated in 
the northern hills since time immemorial.
 The crop was initially established and successfully 
cultivated on the slopes of the Himalayas up to about 2,000 
“meters in Himachal Pradesh, Uttar Pradesh, Bihar, West 
Bengal and Assam; referred to locally as Bhat, Bhatwan, 
Bhatmas, Ramkulthi, Garakalay and Kalitur, it did not 
become popular in the plains except for a few pockets 
in Bihar and Madhya Pradesh. The reason was probably 
partly the production problems and partly the available 
alternative crops. However, because of the protein and oil 
content of soybean and other attributes such as its benefi cial 
effect on soil fertility, several attempts were made in the 
past to develop varieties suitable for the plains of India. 
Unfortunately, before 1960, most of the attempts failed. 
With the establishment of numerous agricultural universities 
between 1960 and 1963 and the impetus from a general food 
scarcity particularly for protein and vegetable oil in India, a 
fresh attempt was initiated in 1965 to popularize soybean.
 In 1967, the Indian Council of Agricultural Research 
(ICAR) provided fi nancial and infrastructural support and 
launched an all-India coordinated project for research on 
soybean. The success of the project has been phenomenal: 
from a negligible area in 1968, soybean is now being 
cultivated on more than 1 million hectares and has given 
birth to a chain of soy-based industries.
 “Before 1965: The fi rst systematic attempts to develop 
varieties of soybean suitable for Indian environments were in 
the early 1900s at Pusa Agricultural Research Farm in Bihar 
State; the work was eventually extended to Bengal, Orissa, 
Uttar Pradesh, Delhi, Punjab, Madhya Pradesh, Maharashtra, 
Madras and Rajasthan... Several varieties were evaluated at 
Pusa farm between 1917 and 1924...
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 “Research in Uttar Pradesh was initiated in 1943 at 
Kanpur with 100 lines from the USA and 139 lines from 
other sources... Work on soybean improvement in Punjab 
began in 1947 and about 90 varieties were evaluated; Punjab 
Soy No. 1 was developed and recommended for cultivation 
in the Kangra valley [in India].
 “The Indian Agricultural Research Institute also initiated 
work on soybean at Delhi in 1947, and a number of varieties 
from the USA were evaluated. Monneta was found to yield 
well for both grain and fodder.
 “Considerable work was also done on soybean 
improvement in West Bengal at Kalimpong and Berhampore, 
resulting in three improved varieties: Soyamax, K-30 and 
Barameli. Soyamax is still cultivated in the Kalimpong area.
 “Soybean improvement in the central and southern parts 
of India began in the early 1900s–almost at the same time as 
at Pusa farm–and continued until the late 1950s. A number of 
lines were evaluated at Nagpur, Jabalpur, Seoni, Indore and 
Powerkheda in Madhya Pradesh; Yeotmal in Maharashtra 
and Madras in Tamil Nadu, and several selections were 
made. Some of these were recommended for general 
cultivation. A variety called Kalitur is still being grown in 
Madhya Pradesh.
 “Despite all these efforts, soybean did not become 
established on the plains of India except within a few pockets 
in Uttar Pradesh, Madhya Pradesh and West Bengal. Farmers 
remained indifferent toward soybean perhaps because of 
problems in production combined with the unsuitability of 
soybean for use as dhal. Also, at the time, no oil or other 
processing industries existed to create a market for the crop.” 
Address: International Inst. of Tropical Agriculture, Ibadan, 
Nigeria.

1375. Singh, B.B. 1987. Soybean research and development 
in India: History from 1965 to 1985 (Document part). In: 
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. 
Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 113. Chap. 11.
• Summary: “Numerous agricultural universities were 
established during 1960-63, supported by government, 
which was intent on dealing with perennial food shortages. 
Projects to boost food production in the mid-1960s received 
synergistic support from agriculture-related industries and 
government, which not only ensured seed production, farm 
credit, irrigation water, fertilizers and pesticides but also 
provided food storage and processing capacity to create a 
market for the produce. The country’s agriculture was about 
to take off, with improvements already under way for dwarf 
wheat and rice varieties.
 “At this time G.B. Pant University of Agriculture and 
Technology, Pantnagar, and Jawaharlal Nehru Krishi Viswa 
Vidyalaya, Jabalpur, collaborated with the University of 
Illinois, USA, to take a fresh look at soybean production 

in India. The preliminary trials conducted at Pantnagar 
and Jabalpur in 1965-66 using soybean varieties from the 
southern USA were encouraging, with some varieties (Bragg 
and Hardee, for instance) yielding 3-4 tonnes/ha within 110-
130 days (compared with average yields of 1-1.5 tonnes/
ha by other pulses like green gram (Vigna aureus), black 
gram (V. mungo), and pigeon pea (Cajanus cajan)). This was 
encouraging because the production of pulses and oilseed 
crops in India had plateaued at about 11-12 million tonnes. 
A rapid increase in population was reducing per-person 
availability of protein and oil and was resulting in serious 
malnutrition.
 “The results prompted ICAR to initiate, on 1 April 1967, 
an all-India project for coordinated research on soybeans, 
with main centres–at Pantnagar, Jabalpur and Delhi–and 
several subcentres. Substantial funds were committed to the 
project by ICAR as well as AID (the United States Agency 
for International Development), which was providing 
technical assistance to a number of agricultural universities 
in India. Each main centre had at least one breeder, one 
agronomist, one plant pathologist, one entomologist, one 
microbiologist, one food scientist and an economist. Varietal 
trials were conducted at several locations in 1967 and 1968, 
and based on outstanding performance, Bragg–a soybean 
variety from Mississippi–was released in 1968 for general 
cultivation. Sizable quantities of seed were imported and 
multiplied on the farm of Pantnagar University and on 
large farms around Pantnagar in 1969. The fi rst commercial 
crop was grown by farmers in 1970 and, with this, came 
numerous problems and questions.” Address: International 
Inst. of Tropical Agriculture, Ibadan, Nigeria.

1376. Singh, S.R. 1987. Preface. In: S.R. Singh, K.O. 
Rachie, and K.E. Dashiell. eds. 1987. Soybeans for the 
Tropics: Research, Production and Utilization. New York, 
etc: John Wiley & Sons Ltd. xx + 230 p. See p. xiii-xiv.
• Summary: The author was fi rst introduced to soybeans 
only 6 years ago. Since taking responsibility of leading the 
group for soybean research at the International Institute of 
Tropical Agriculture (IITA), he has explored and learned 
much about the crop. He has come to the same conclusion 
as many before him: that it is a “golden bean,” a “miracle 
bean,” “crop of the planet,” and now he fi rmly believe it is 
“God’s sent golden bean,” with great promise in tropical 
Africa. In soybeans, the oligosaccharides, which cause 
fl atulence, are minimal compared with other grain legumes 
so it is an ideal food for infants. It is also a good dietary 
source of calcium and phosphorus.
 In developing countries, especially in the tropics, 
soybean cultivation and utilization have been restricted for 
several reasons, the main one being that until recently very 
little serious effort has been devoted to improving the crop’s 
performance. Most soybeans in the tropics give poor yields, 
produce seed with short viability, nodulate poorly and shatter 
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easily when mature. There has also been little research on 
soybean utilization. Recipes must be developed that suit local 
taste and cook relatively quickly so that soybeans processed 
or unprocessed become a part of the daily diet of the people. 
There is also a need to establish village-level industries that 
can make inexpensive soybean foods with a long shelf-life. 
Address: International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Ibadan, Nigeria.

1377. Singh, S.R.; Rachie, K.O. 1987. Introduction. In: S.R. 
Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans 
for the Tropics: Research, Production and Utilization. New 
York, etc: John Wiley & Sons Ltd. xx + 230 p. See p. xv-xx.
• Summary: Contents: Introduction. Production. Constraints. 
Outlook. The soybean has proved more useful than 
many other grain legumes because it is a good source of 
both protein and oil, and it is well adapted to temperate 
conditions. Soybean is easier than its competitors to improve 
genetically because of its higher number of chromosomes 
(2n = 40 compared with 2n = 14 and 2n = 20 for other grain 
legumes).
 Most of the credit for bringing this plant into the 
twentieth century must go to a small group of brilliant, 
highly dedicated crop scientists who began using modern 
methods of plant improvement during the past 50 years.
 Soybean yields in Africa were the lowest, 660 kg/ha, 
while those in East Asia were next lowest, 960 kg/ha. An 
FAO study indicates potential soybean production in Africa 
on about 145 million hectares if inputs were low and up to 
270 million hectares under high-input conditions.
 The main barriers to soybean production in the tropics 
are biological constraints on the crop and the lack of markets. 
The lack of early progress on production in the tropics is 
attributed largely to the lack of a critical mass of researchers 
working in a multidisciplinary fashion, the lack of a clear 
understanding of the unique problems of soybeans in the 
tropics, and the lack of improved germplasm.
 But gradually, the technical obstacles to production 
began to be understood and addressed by soybean 
researchers at international centers (especially at the 
International Institute of Tropical Agriculture in Ibadan, 
Nigeria, and the Asian Vegetable Research and Development 
Center, in Taiwan) and several national programs.
 Increasingly scientists in developed countries began to 
lend their expertise and germplasm. Among the most helpful 
were INTSOY (the International Soybean Program at the 
University of Illinois) and the NIFTAL Project (studying 
nitrogen-fi xing plants at the University of Hawaii).
 By the mid-1970s, systematic study of major constraints 
had begun. The major biologic constraints identifi ed 
during this period included: Seed longevity under ambient 
storage, poor nodulation, shattering in temperate varieties, 
the complex of pests and diseases, and sensitivity to 
photoperiod.

 Several challenges remain: The most immediate and 
crucial concern is to develop attractive, easily prepared 
local dishes from soybeans. Address: International Inst. of 
Tropical Agriculture (IITA), PMB 5320, Ibadan, Nigeria.

1378. Talekar, N.S. 1987. Insects damaging soybean in 
Asia. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 25-45. Chapt. 3.
• Summary: Although native to Asia, the soybean gives 
much lower yields there than in North America or Brazil 
where the crop was introduced only recently. One important 
reason is that soybean insect pests are well established in 
Asia, causing damage from shortly after germination through 
harvest and in storage. Chronologically, according to the 
plant parts attacked, the major pests can be categorized as 
stem feeders, defoliators, and pod feeders. If not controlled, 
they can cause losses of 100%. Of all the insects, tiny fl ies 
belonging to the family Agromyzidae (Diptera), commonly 
called beanfl ies, are the most destructive. Address: Asian 
Vegetable Research and Development Center (AVRDC), P.O. 
Box 42, Shanhua, Tainan 741, Taiwan.

1379. Thottappilly, G.; Rossel, H.W. 1987. Viruses affecting 
soybean. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 
1987. Soybeans for the Tropics: Research, Production and 
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230 
p. See p. 53-68. Chapt. 5.
• Summary: Contents: Introduction. Soybean mosaic virus. 
Cowpea milk mottle virus. Indonesian soybean dwarf virus. 
African soybean dwarf virus. Mungbean yellow mosaic 
virus / Horsegram yellow mosaic virus. Cowpea yellow 
mosaic virus. Cowpea severe mosaic virus. Tobacco ringspot 
virus. Tobacco streak virus. Peanut mottle virus. Soybean 
stunt virus. Bean yellow mosaic virus. Alfalfa mosaic virus. 
Cowpea aphid-borne / Blackeye cowpea mosaic / Azuki 
bean mosaic. Blackgram mottle virus. Soybean crinkle leaf 
virus. Soybean yellow vein virus. Other whitefl y-transmitted 
diseases. Viruses from other regions. Diseases caused by 
mycoplasma-like organisms. Conclusions.
 Eighteen viruses have been reported from soybeans in 
the tropics. Beyond doubt soybean mosaic viris (SMV) is the 
most frequently isolated virus of soybean; it probably occurs 
wherever soybean is grown. The disease caused by SMV 
was noted by Clinton (1916) in the USA as early as 1915. 
A discussion of each virus is given. Address: Virology Unit, 
International Inst. of Tropical Agriculture (IITA), PMB 5320, 
Ibadan, Nigeria.

1380. Weingartner, Karl E. 1987. Processing, nutrition 
and utilization of soybeans. In: S.R. Singh, K.O. Rachie, 
and K.E. Dashiell. eds. 1987. Soybeans for the Tropics: 
Research, Production and Utilization. New York, etc: John 
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Wiley & Sons Ltd. xx + 230 p. See p. 149-78. Chapt. 15.
• Summary: An excellent, easy-to-understand condensation 
of the basics. Contents: Introduction. Oil extraction, 
Processing (and refi ning) the oil. Soy fl ours and grits. Soy 
protein concentrate and isolate. Nutritional components. 
Antinutritional components. Soybean use in Africa: 
Zimbabwe, Zambia, Nigeria, IITA’s strategy.
 Currently more than 10 countries are involved in 
manufacturing or processing soybean foods in Africa. In 
1985-86 the major producers of soybeans in subsaharan 
Africa were Zimbabwe (80,000 tonnes), Nigeria (65,000 
tonnes), and Zambia (36,000 tonnes), and these three 
countries are at the forefront in processing and utilization. 
In Zimbabwe, a company named Nutresco makes Mahewu, 
a bestselling beverage made from soybeans and maize, and 
a breakfast cereal named Nutri-Plus containing soybeans. In 
Nigeria, Nestlé makes Nutrend, an infant cereal, and another 
company makes Nutrimax-10, an instant cereal for the whole 
family. In Zaire, Cerevap, an instant cereal is sold.
 In 1985 IITA in Nigeria began a program to promote 
processing and utilization of soybeans, in collaboration with 
INTSOY. One focus has been the use of expellers for small-
scale expression of soy oil. Research is also being done on 
soymilk and extrusion cooking.
 Tables: (1) Composition (% dry weight) of soybeans and 
the seed parts (from Kawamura and Tada, 1967). Includes 
whole soybeans, cotyledon, hull, and hypocotyl.
 (2) Soybean grades, according to U.S. standards 
(from USDA, 1970). Grades are 1 to 4. (3) Composition 
of crude and refi ned soybean oil (from Pryde, 1980). (4) 
Specifi cations for crude, degummed and once-refi ned 
soybean oil to be traded. (from Brekke, 1980). (5) Conditions 
for degumming (from Wiedermann, 1981). (6) Comparison 
of some activated bleaching clays (from Wiedermann, 1981). 
(7) Selective hydrogenation of soybean oil (from Hastert, 
1981). (8) Composition (% dry weight) of soybean fl our, soy 
protein concentrate and isolate (from Bressani, 1981).
 (9) Comparison (% dry weight) of three fl ours made 
from soybeans (from Smith and Circle, 1972).
 (10) Composition (% dry weight) of soybean 
concentrates (Meyer, 1967). Made by alcohol leach, acid 
leach, or moist heat (water).
 (11) Estimate (mg/kg body weight) of humans’ daily 
requirements of amino acids (FAO / WHO, 1983).
 (12) Essential amino acids contained in whole soybeans 
(FAO, 1971), soybean fl our, soy protein concentrate (Central 
Soya, 1979) and soy protein isolate (Ralston Purina, 1978). 
“Worldwide, lysine is the amino acid that is limiting in 
most low-cost diets.” Tryptophan is limiting in some diets, 
while threonine is often present in less than recommended 
amounts. The sulphur amino acids are slightly low in 
relatively few diets. “Since soy protein is a good source of 
lysine, tryptophan and threonine, its addition to a mixed diet 
greatly improves quality of the diet’s protein.”

 (13) WHO suggested requirements (gm of amino acid 
per 100 gm of protein) of four critical amino acids (lysine, 
tryptophan, threonine, sulphur amino acids {methionine and 
cystine}) for preschool- and school-aged children, and adults 
(Anonymous 1986).
 (14) Effect of soybean fl our as a protein supplement to 
cereal grains (Bressani, 1981).
 (15) Fatty acids (%) in soybean oil–divided into 
saturated and unsaturated (Nwar, 1985).
 (16) Mineral content of whole soybeans (FAO, 1971), 
defatted fl our, concentrate (Central Soya, 1979) and isolate 
(Ralston Purina, 1978).
 (17) Sugar analysis (%) of hydrolyzed carbohydrates 
from soybean products (Eldridge et al., 1979).
 (18) Effect of raffi nose plus stachyose in the diet of 
humans; production of fl atus (van Stratum and Rudrum, 
1979).
 (19) Evaluation of soybean line PI157440, which lacks 
the Kunitz trypsin inhibitor, compared with regular soybeans, 
raw or heated, in terms of trypsin inhibitor activity, rat PER, 
and chick gain per unit of feed. It was found to be better 
than regular raw soybeans but poorer than heated regular 
soybeans.
 (20) Nutrient content of 1 cup (237 ml) soy milk, cow’s 
milk and human milk (Pennington and Church, 1985). 
Address: IITA (International Inst. of Tropical Agriculture), 
Ibadan, Nigeria.

1381. Thompson, Keith. 1987. Jacob Hartz Seed Co. 
(Interview). SoyaScan Notes. Nov. 4. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Hartz was purchased by Monsanto in April 
1983. They have been doing research on soybeans suited 
for soyfoods for 10 years. The director of research Curtis 
Williams (formerly at Louisiana State Univ. for 6 years) 
began in the mid-1970s to develop a very popular natto 
variety, that was released in 1980. Proprietary varieties for 
seed were fi rst released in 1984. Univ. of Illinois and Iowa 
State are also doing food bean research. Soybean production 
in the South has shrunk 46% in the last 6 years, to 12 million 
acres from 22 million. A soybean containing no trypsin 
inhibitor was developed 2-3 years ago but there has not been 
much interest in it.
 There are three lipoxygenase enzymes: L1, L2, and L3. 
There is a Japanese patented process for removing both L2 
and L3, using backcrossing. Hartz has lines that are free of 
L1 or L2 or L3 or L1 + L3. Lipoxygenase removal seems 
to offer big promise for improved soymilk and tofu beans. 
Hartz is the only commercial seed breeder in the U.S. doing 
work on maturity group IX and X, now that Hinson has 
closed down his tropical variety development in Florida. 
Hartz has a global outlook. He is sorry that INTSOY is no 
longer doing varietal development; they were a great source 
of information. Daylight insensitive is also called “juvenile 
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characteristic.” It takes 1 bushel of seed to plant an acre of 
soybeans. Address: Food and Export Manager, P.O. Box 946, 
Stuttgart, Arkansas 72160.

1382. Cottingham, Mark A. 1987. Soybeans to feed 
developing nations. Indiana Agri-News (Indianapolis, 
Indiana). Nov. 20.
• Summary: Created in 1973, INTSOY’s initial work was 
collecting germplasm and conducting variety tests in various 
foreign countries. The program began as an outgrowth of 
the work that University of Illinois scientists were doing in 
the mid-1960s and early 1970s with soybean germplasm 
around the world. In 1985 the program shifted its work from 
soybean production to utilization. Phase 1 of the three part 
program concentrated research efforts on developing new 
soyfoods and processing methods suited for developing 
nations. Phase 2 will work to share these foods and processes 
with developing nations. Then wrapping up the program by 
1991, INTSOY researchers will provide on-site technical 
help with establishing soybean processing facilities. 
INTSOY is now trying to create a pilot processing plant in 
Southern Africa to use as a training center.

1383. International Agriculture Newsletter (Univ. of Illinois). 
1987. Workshop on soybean use in Lusaka, Zambia. Nov.
• Summary: The workshop, led by Prof. Alvin I. Nelson and 
Wilmot Wijeratne, was held Oct. 12-16. Prof. Nelson also 
visited the International Institute of Tropical Agriculture 
(IITA) in Ibadan, and met with researchers in Harare, 
Zimbabwe, to discuss collaborative soybean research. 
Address: Univ. of Illinois.

1384. SoyaScan Notes. 1987. Chronology of soybeans, 
soyfoods and natural foods in the United States 1987 
(Continued) (Overview). Dec. 31. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: Continued. 1987 New Trends:
 Rapid Rise in the Number of New Products in America. 
During 1987 more than 735 new soyfood products were 
launched worldwide, including at least 380 in the USA. 
Many of the most successful products are all-American and 
fun to eat: Ice creams, meatless burgers, vegetarian hot dogs, 
salad dressings, chocolate bars. This is part of the larger 
trend of the Americanization of soyfoods. Most of the growth 
has been in the traditional low-tech sector, including tofu, 
tempeh, soymilk, miso, soy sauce, soynuts, plus modern 
dairylike products such as soy ice creams, soy yogurts, and 
soy cheeses, all developed by the soyfoods movement. A 
growing percentage of these products are second generation 
products, which could also be called convenience prepared 
products or value added products.
 Growth of Consumer Awareness of Soyfoods in 
America. Ten years ago, perhaps 1% of Americans had heard 
of tofu, soymilk, tempeh, or miso. Today, probably 50% of 

Americans are aware of these foods. In 1987, for example, 
the Soyfoods Assoc. clipping service received a total of 
1,587 clips on soyfoods. That is 132 articles a month, way up 
from 5 years ago.
 Increasingly Positive Image of Soyfoods in the Western 
World. Generally speaking, from about 1945 through the 
1960s, soy had a negative image in foods. The image became 
neutral during the early 1970s. During the late 1970s and 
early 1980s, with the rise of the soyfoods movement and 
the growing sophistication of modern soy protein products 
(isolates, concentrates) soyfoods gradually developed 
a positive image. The Gallup Poll of 1977 was an early 
indicator of this. By the mid-1980s tofu had become a “hot 
ingredient.” Companies deliberately added it to a product (or 
at least to the label) to help sell the product. Yet the Roper 
poll of late 1986, which found tofu to be America’s most 
hated food, may indicate a tarnishing of this image.
 Growing Interest of Larger Food Companies in 
Soyfoods. One indication of this trend is that Soya 
Newsletter, targeted at these companies and selling for $96/
year, has over 900 paid subscribers.
 Continued Decline of Red Meat. This year consumption 
of poultry in America passed that of beef for the fi rst time 
in history. Beef had been king for 3 decades. Before that, 
pork was king. A pound of chicken has one-fourth as much 
saturated fat as beef and takes much less grain, water, and 
energy to produce.
 INTSOY Becomes a Major Force Worldwide 
Developing and Promoting Soyfoods. Working with 
other international (IITA, AVRDC) and national soybean 
programs, and doing pioneering research on fresh green 
soybeans [edamamé], extrusion cooking, and use of expellers 
for small-scale oil expression etc., INTSOY has become as 
effective in its new role (since 1985) of focusing on soybean 
utilization as it was before that when its major emphasis was 
on variety development and production.
 The Competitive Position of the U.S. Soybean Industry 
is Slipping. Farmers in Brazil and Argentina can now 
produce soybeans at much lower cost than their American 
counterparts. This plus extensive subsidies have led to a 
dramatic drop in U.S. exports of soybeans and products since 
their peak in 1981. A major part of the problem is linked to 
the Latin American debt crisis, which surfaced in the early 
1980s and forced debtor nations to export at all costs. This 
debt crisis (especially by Brazil, Argentina, Mexico, and 
Venezuela) is now being called the most serious problem 
facing U.S. agriculture.
 Soybean Research Increasingly Shifts from Production 
to Utilization. Traditionally research focused on increasing 
production and yields. New efforts are designed to develop 
new markets instead of larger surpluses.
 Big Increase in Breeding Soybeans for Food Uses. This 
is part of a larger trend toward value added products and 
toward fi nding new market niches for American soybeans, 
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especially for foods in Japan.
 Revival of Interest in Industrial Uses of Soybeans. 
The main interest is in new ways to use soy oil, of which 
there is a large surplus that depresses soybean prices. 
Promising applications include soy oil for printing inks, 
dust suppressants, and diesel fuels. The largest interest 
in industrial uses occurred during 1932-42, when the 
Chemurgic movement and Henry Ford sought to fi nd 
industrial uses for all farm crops. Hence, there is a rebirth of 
interest in Henry Ford’s work with soy.
 Major Growth of Interest in Soybeans and Soyfoods 
in Africa. Excellent work by IITA in Nigeria and various 
national soybean programs (as in Egypt, Zimbabwe, and 
Zambia) have allowed this relatively new crop to reach 
the takeoff stage. Decreasing per capita food supplies and 
growing understanding of the nutritional benefi ts of soyfoods 
are sparking new interest.
 Continued Rise of Soybean Production in Europe. The 
largest producer, Italy, which produced almost no soybeans 
as recently as 1983, harvested a record 1.3 million tons in 
1987. France is the second largest soybean producer. All 
production is heavily subsidized.
 Omega-3 Fatty Acids Hit the Headlines. Soy oil is a rich 
vegetable source of these fatty acids which are thought to 
have a benefi cial effect on the cardiovascular system.
 Nutritional Spotlight Increasingly Shifted onto Fats, 
Away from Proteins. During the past few years fats (and 
especially cholesterol and saturated fats) have come to 
be seen as the leading problem nutrient, the bad guy, in 
the American diet. There is a new respect for complex 
carbohydrates (especially whole grains), which used to be 
called “starches” and were considered fattening.
 New, More Complex View of Oils and Fats Becomes 
Popular. High cholesterol levels are considered more 
dangerous than ever, but equally important are the various 
cholesterol-carrying proteins in the blood. Two kinds (low 
and very low density lipoproteins) promote cholesterol 
deposits in the blood, while high density lipoproteins (HDLs) 
cleanse the blood vessels of fatty deposits. Moreover, 
saturated fats are considered at least as much of a problem as 
cholesterol.
 So-Called Antinutritional Factors in Soybeans are 
Increasingly Seen as Having Benefi ts as Well. Trypsin has 
been shown to help prevent cancer. Saponins help reduce 
serum cholesterol. Isofl avones have antioxidant activity that 
may suppress breast cancer. This indicates that we may need 
a new term to categorize these substances that offer both 
benefi ts and disadvantages.
 The Link Between Diet and Health Continues to Grow 
Stronger, among both scientists and the general public.
 Interest in Exercise and Health Still Strong. Several 
years ago some experts saw this trend waning, but it now 
seems to be rebounding. For example, there were 21,244 
fi nishers in the New York Marathon (including 3,689 

women). Compare this with 12,512 fi nishers (1,621 women) 
in 1980 and 55 fi nishers (no women) in 1970.
 Books on Tofu. Since 1974, at least 60 books on tofu 
(having the term “tofu” in the title) have been published in 
North America and Europe. Peak publication years were 
1981 and 1982. By language, 46 of the books were in 
English, 7 in French, 4 in German, and 1 each in Italian, 
Portuguese, and Swedish.
 Inactivity of the Soyfoods Association of America 
now becoming a major constraint on growth of soyfoods 
in the USA, at a time when interest is at an all-time high. 
Leadership is needed.
 Rise of Canola (Rapeseed) Oil. It looks as if soy oil may 
have another serious competitor (in addition to palm oil) in 
future years. Canola contains less saturated fat than any other 
popular vegetable oil. Only 6%, versus 9% for saffl ower 
oil and 15% for soy oil. Lard has 41%, palm oil 51%, and 
butterfat 66%.

1385. IITA Research Briefs. 1987. Research priorities and 
strategies to the year 2000. 8(4):1, 4. Dec.
• Summary: “The primary commodities in IITA’s research 
program will be cassava, maize, rice, and cowpeas. In 
addition, small, focused, improvement programs comprising 
maintenance breeding of soybeans... will be continued... 
Grain Legumes: Resources will be allocated primarily to 
breeding cowpeas. Past gains from research on soybeans will 
be consolidated by focusing on the highest priority research 
issues. There will be no other grain legume crops in the 
Grain Legume Improvement Program.” Address: PMB 5320, 
Oyo Rd., Ibadan, Nigeria.

1386. Ogundipe, H.O.; Onabolu, Y.; Weingartner, K. 1987. 
Developing small-scale technology for soybased food 
products. IITA Research Briefs 8(4):6. Dec.
• Summary: Soybean production in Nigeria is estimated to 
have increased from about 20,000 tons in 1982 to 100,000 
in 1987. The major problem is to fi nd suitable outlets for 
the crop through the development of protein-rich food 
products that are acceptable and affordable. IITA established 
a soybean utilization unit in 1985. Research to date has 
concentrated on extrusion cooking methods. In 1987, IITA 
purchased an Insta-Pro model 600 dry extruder. Powered by 
a diesel engine, it can be used in rural areas where electricity 
is often unavailable or unreliable. The Grain Legume 
Improvement Program (GLIP) has developed three weaning 
food products for infants: 70% soybeans and 30% rice; 70% 
soybeans and 30% sorghum; or 40% soybeans, 30% rice, 
and 30% sorghum. These contain 33.3%, 31.5%, and 22.3% 
protein, and 585, 590, and 472 calories/100 gm respectively. 
Address: Food Technologists, IITA, PMB 5320, Oyo Rd., 
Ibadan, Nigeria.

1387. Centerpoint (AVRDC, Shanhua, Taiwan). 1987. 
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Cultivars released. 6:4-5.
• Summary: Soybean varieties developed by AVRDC were 
released in various countries in the region. (1) Indonesia: 
The variety Tindar (formerly G2120M) is an early maturing 
mutant selected from an irradiated population of G2120. 
In western Java it gives average yields of 1,230 kg/ha and 
is adaptable. (2) Taiwan: The vegetable soybean variety 
Kaohsiung 1 (formerly AGS292) bears green vegetable 
soybeans of good freezing quality in 74 days. It outyields 
cultivar 205 by 23.5%. The variety Tainan 1 (formerly 
AGS66) is early maturing and outyields Tainan 15 in both 
the spring and summer seasons, giving yields of 3,500 kg/
ha and 3,100 kg/ha respectively. Tainan 1 is non-shattering 
and resistant to downy mildew (Peronospora manshurica). 
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 74199, 
Taiwan.

1388. Mahmud, Mien K. ed. 1987. Applied research and 
training on tempe. U.N.U. [United Nations University] 
Tempe Newsletter 1:2-6. *
• Summary: Note: The following was retrieved from 
http:// archive.unu.edu/ unupress/food/ 8F101e/ 8F101E0d.
htm: “Tempe newsletter: In 1986 a fi rst course of applied 
research and training on tempe was held at the Nutrition 
Research and Development Centre, Bogor, Indonesia. The 
training participants were ten scientists from Asia and Africa. 
Funding was provided by the United Nations University.
 “Participants pointed out the following benefi ts from the 
training: Tempe technology is an appropriate technology for 
processing legumes (not only soybeans) into palatable, safe, 
and nutritious food. The signifi cant health effects of soybean 
tempe, especially the complementary value of tempe protein 
for cereals and other carbohydrate sources and the high 
content of dietary fi bre and its effect on diarrhoea [diarrhea], 
are very important for developing countries. Tempe can be 
used in nutrition improvement programmes.
 “The transfer of tempe technology to developing 
countries will! help promote the nutritional status of their 
populations. This can be achieved only if the trainees 
disseminate the knowledge and skill gained from the training 
in their own countries.
 “To keep the participants aware of developments in 
tempe technology, a Tempe Newsletter, funded by the United 
Nations University, is being published four times a year 
by the Nutrition Research and Development Centre. Those 
interested in further information should write to the Nutrition 
Research and Development Centre, Komplek Gizi Jl. Dr. 
Semeru, Bogor 16112, Indonesia.” Address: Indonesia.

1389. Okigbo, Bede N. 1987. Towards a new Green 
Revolution: From chemicals to new biological techniques 
in the improvement of tropical African agriculture. In: 
G.B. Marini-Bettolo, ed. 1987. Towards a Second Green 
Revolution: From Chemical to New Biological Techniques 

in Agriculture in the Tropics. New York & Amsterdam: 
Elsevier. See p. 457-81. [16 ref]
• Summary: The greatest problem facing the world today is 
that of inequality in the capabilities of countries in different 
parts of the world to effectively tackle the problem of 
producing enough food to meet demands of their rapidly 
rising populations. The African food crisis is of major 
worldwide concern in this regard. There is general consensus 
among recent reports on the present and future trends of 
events in Africa that political and ecological crises are 
concurrent with the agricultural, food and demographic 
crises. The overall result is that most countries in Sub-
Saharan Africa are increasingly relying on food imports 
and/or food aid to satisfy demands at a time when they lack 
foreign exchange and are bearing unprecedented heavy 
foreign debt burdens.
 “While in absolute terms agricultural and food 
production rates have been steadily going up at a reasonable 
rate of 1-2% per annum since the 1970s, the number of 
people to be fed is increasing at a faster rate than that of food 
production and averages 3% per annum.”
 “All the IARCs have as their general objective the 
execution of mission-oriented research and training on 
CGIAR mandated commodities and/or problems that directly 
or indirectly contribute to the quantitative and qualitative 
improvement of food production in the major ecological 
zones in the developing countries of the world.”
 “Soybeans are a new crop in tropical Africa. Although 
areas of Sub-Saharan Africa suitable for soybeans vary 
from 140-270 million hectares, less than 5% of this area is 
currently being utilized. Early attempts to grow soybeans 
from colder climates in the tropics encountered problems 
of low seed viability, low yields, inability to nodulate 
with indigenous rhizobia, shattering, stink bug and virus 
damage. Improved soybeans adapted to the tropics have 
been developed at IITA with satisfactory levels of storability, 
ability to nodulate with indigenous rhizobia and yields of 
1.5-3.5 tonnes/ha.”
 The International Institute of Tropical Agriculture 
(IITA) is one of 13 international agricultural research 
centers (IARCs), supported by the Consultative Group for 
International Agricultural Research (CGIAR). It is one 
of four IARCs located in Africa. Address: IITA, Ibadan, 
Nigeria.

1390. Asian Vegetable Research and Development Center, 
Taiwan. 1987. Cultivars released. Centerpoint (AVRDC, 
Shanhua, Taiwan) 6:4-5. *
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 74199, 
Taiwan.

1391. Butler, Mike. 1987. Keynote address at soybean 
workshop. In: Desiree L. Cole, ed. 1987. Proceedings of 
the Workshop for the Southern Africa Region on Basics 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   507

© Copyright Soyinfo Center 2021

of Soybean Cultivation and Utilization, 24 February–7 
March 1986, University of Zimbabwe. Harare, Zimbabwe: 
University of Zimbabwe. 199 p. See p. 5-8. 20 cm.
• Summary: “The soyabean has been described by many 
responsible and authoritative people as one of mankind’s 
most remarkable foods. It is a description of great accuracy, 
for there are few other crops which have been found to yield 
such a variety of uses–for humans and animals alike–as 
soyabeans. And in developing countries like Zimbabwe, 
where these varied uses have not been fully developed, the 
potential for a meaningful and signifi cant contribution to 
agriculture and human nutrition is enormous.
 “Soyabeans are classed as an oilseeds crop, having fi rst 
been processed for oil. Today, processing is still very much 
centered around the hexane extraction process, which yields 
both oil and meal. However, although the meal was at fi rst 
considered a by-product of the process, its well-balanced 
amino acid composition and high nutritional value soon 
established the meal as an important source of protein for 
animal feeds.
 “More recent developments have seen the transition to 
another important area–the use of soya proteins in foods. On 
an increasing scale, soya proteins are being used as extenders 
for traditional animal proteins, while their usefulness in 
improving the nutritional value of basic foods has been noted 
to the benefi t of millions of consumers.
 “Soyabean meal has a large number of uses. In 
consumer terms, it can be used as a bakery ingredient and 
in meat products, as well as in cereals, baby food, candy 
products and special diet foods. It also has a range of 
industrial uses, such as in insecticide sprays, wallboards, 
paints and yeast. In addition, its use in livestock, pet and fi sh 
foods has been widespread and nutritionally benefi cial.
 “The relevance of soyabeans to the SADCC region is, 
therefore, quite obvious. As a source of food for developing 
countries, the crop has a good potential for improving the 
quality of diet.
 “People within the lower socio-economic groups of 
developing countries suffer from a diet defi cient in calories 
and protein, both quality and quantity, with calories 
apparently the more limiting in most cases. However, 
children have considerably higher protein requirements 
for catch-up growth following a period of acute infection 
and failure to obtain suffi cient protein appears to be a 
major factor in the permanent stunting of such children. 
Requirements for dietary energy increase much less for 
catch-up growth, than requirements for protein.
 “The addition of small quantities of soyabean protein 
to a basic diet of either maize or wheat not only increases 
the protein level of food quantity but also the quality of the 
protein. Protein quality is measured by the protein effi ciency 
ratio (PER) and milk protein, known as casein, which is 
considered an ideal protein far humans as a PER c. 2.6. The 
addition of 8 per cent soyabean fl our raises the PER maize 

from 1.0 to 2.25 while a similar addition to wheat fl our raises 
the PER from 0.7 to 2.01.
 “One hectare of land can produce one man’s protein 
requirements for 190 days in the case of beef and 5,493 in 
the case of soyabeans. Looked at another way, one hectare 
of land can produce the protein requirement for 190 men for 
one day in the case of beef, 11 days in the case of wheat and 
29 days in the case of soyabeans.
 “Part of the solution to Africa’s food crisis can be found 
in increasing the production of high-protein crops such 
as soyabeans. The crop is eminently suitable for African 
farming conditions. Soyabeans are, in fact, well-suited to 
almost any environment in which maize is grown and often 
improves the yields of grain crops when grown in rotation 
with them. The crop is also relatively free of disease and 
insect pests when compared to indigenous legume crops.
 “The crop, however, is not without its problems in 
the region. Among these have been the search for suitable 
cultivars; the storing of the seed, which does not store well 
in heat and humidity; the lack of processing facilities and, of 
course, the full utilisation of the crop as a food and not only 
as a source of vegetable oil.
 “The level of development of the crop in Zimbabwe has 
helped solve several of these problems. It is to the areas of 
production and utilization that I wish to draw attention. It is 
generally understood that the Zimbabwean marketing system 
could handle a soya crop twice its present size. Given the 
right incentive, in the form of an equitable producer price, 
the farmers could reach this level of production within two 
years. What, then, to do with the crop?
 “There is a great scope in Zimbabwe, as in the rest 
of the SADCC region, for the greater use of soyabeans in 
human food. A recent workshop held by scientists from the 
international soya-bean programme showed that a number of 
appropriate technologies had been developed to achieve this 
greater use in African conditions. These included methods of 
home preparation of soya milk, weaning or breakfast foods 
and other foods that combine soyas with meat, vegetables 
and fruit.
 “Large-scale industrial processing is also of great 
relevance to Africa. The production of soyabean milk at 
special plants, as well as the production of textured vegetable 
protein by means of extruders, are among the uses which 
could be developed in this region to the benefi t of the 
consumers.
 “In some parts of Africa, such developments have 
already taken place. A recent report indicated that in Benin, 
child health centres were buying full fat soyabean fl our as 
a nutritional supplement for malnourished children. In the 
Cameroon, soyabean fl our has been used to fortify a locally 
popular cassava preparation known as ‘fufu’, which by itself 
has a protein content of only two per cent. The addition of 10 
percent soyabean fl our raises the level of protein to seven per 
cent. The introduction of soyabean fl our has been undertaken 
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unobtrusively, and researchers say this is the best way of 
overcoming the very real problem of consumer resistance in 
traditional societies. This could prove a problem in countries 
in the SADCC region and the subject must, therefore, be 
approached with care.
 “Zimbabwe has in recent decades developed a 
successful soya-bean research programme which has, in turn, 
provided an excellent production technology for the large 
scale commercial farming sector. As a result the country 
is now the second largest soyabean-producing country 
in Africa. The Government has indicated its interest in 
expanding production in small scale sectors.
 “What is now needed is a strong research and 
development programme for soyabean utilisation. A recent 
draft proposal for such a programme, prepared by Professor 
A.I. Nelson and H.E. Kauffman of the International 
Soyabean Programme [INTSOY] has suggested that a 
soyabean utilisation programme in Zimbabwe should 
focus on several product and process areas. These included 
extrusion cooking, oil extraction, soya milk and dairy 
analogs, village and home processing and residues for animal 
feeds.
 “World production of the soyabean crop is now between 
80 million and 90 million tonnes, made up chiefl y of 50.6 
million tonnes from the USA, 15.7 million tonnes from 
Brazil, 9.7 million tonnes from the People’s Republic of 
China and 6.6 million tonnes from Argentina.
 “The potential for Africa; therefore, is enormous. What 
is needed in countries such as those of the SADCC region 
is an overall strategic development plan that encourages 
greater, more effi cient production of the crop as well as 
suitable development of the product utilization, particularly 
in terms of a high-protein food or food supplement. We 
in Zimbabwe have taken great strides in producing such a 
successful programme and the example could be suitably 
followed by our neighbours in the region.
 “By world standards, Zimbabwe’s production is small 
now between 85,000 and 90,000 tonnes annually. The 
soyabean crop here is a regulated crop, which means it has a 
Government-controlled producer price and the entire crop is 
delivered to and marketed by the Grain Marketing Board.
 “The Commercial Oilseeds Producers’ Association has 
embarked on an exercise to promote greater production 
of soyas, particularly in the large scale commercial sector, 
as the heavier soils best suited to soyabean production are 
generally found in this farming area. There is, however, a 
certain amount of soyabean production in small scale and 
communal areas, and this is to be encouraged wherever 
possible.
 “Tied up with this effort to encourage increased 
production of the crop is an equally important exercise 
to encourage greater utilization of soyas, particularly as a 
human food or food supplement.
 “Looking at soyabean production in Africa, total 

production on the continent is 330,000 tonnes, of which 
Egypt accounts for 140,000 tonnes. Africa also has 
a substantial import of soyas from the United States, 
equivalent to 400,000 tonnes of whole soyas each year.
 “The purpose of this important workshop is to look 
at soyabeans and to encourage greater production and 
utilisation in the SADCC region. We in the industry look 
forward to your discussions, fi ndings and recommendations. 
Above all, we will be highlighting the importance of this 
vital crop and this is a factor that must be encouraged and 
promoted.” Address: Chairman of the Agricultural Marketing 
authority’s grain committee.

1392. Chaponda, M.A. 1987. Utilization: Soyabean products 
and utilization in Zimbabwe. In: Desiree L. Cole, ed. 1987. 
Proceedings of the Workshop for the Southern Africa 
Region on Basics of Soybean Cultivation and Utilization, 24 
February–7 March 1986, University of Zimbabwe. Harare, 
Zimbabwe: University of Zimbabwe. 199 p. See p. 158-59. 
20 cm.
• Summary: “Summary: Use of the 85,250 tonnes of the 
1985 soyabean crop for human consumption in Zimbabwe 
would amount to 6.13g of protein per person per day which 
falls well below the FAO and WHO recommended amount of 
42.5g per person per day. This emphasized the need to grow 
more soyabean in Zimbabwe where they are used in several 
processes: manufacture of cooking oil, margarine, paint, 
cosmetics, livestock feeds and beverages.
 “Introduction: The 1984/1985 production of soyabeans 
was 85,250 tonnes, of which the Grain Marketing Board sold 
84,000 tonnes to the private sector and 2,272 tonnes to other 
customers. Thus all the soyabean produced were sold locally.
 “FAO and WHO estimates of daily protein requirements 
are 46g for males and 39g for females, an average of 42.5g 
per person a day. Assuming that 85,250 tonnes of soyabeans 
ended up at Zimbabwean tables as protein in one form or 
another, the average daily protein intake per person from 
soyabeans would be 6.13g considering the population of 
Zimbabwe to be about 8 million and the protein content of 
soyabeans to be 21 percent. Most of the eggs, chicken and 
beef are consumed by urban dwellers, who constitute 20% 
of the population, and one quickly notices that per capita 
protein intake from soyabeans is far below the FAO and 
WHO recommended daily protein intake per person. This 
emphasizes the need for Zimbabwean farmers to grow more 
soyabeans.
 “Several useful products are derived from soyabeans:
 “Cooking oil: Soyabeans have approximately 22% 
oil and 21% protein. Crude oil is obtained from soyabeans 
by mechanical expression followed by solvent extraction. 
This is further purifi ed by neutralization with caustic soda 
and bleaching with bleaching earth and/or activated carbon 
to give pure cooking oil. The cooking oil from soyabean 
can further be hydrogenated to remove the repugnant, 
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characteristic smell.
 “Margarine: The soyabean cooking oil can further 
be hydrogenated to produce margarine which is rich in 
polyunsaturates. The latter are said to be non-carcinogenic 
and used by the body in the formation of essential 
physiological hormones.
 “Paint: As soyabean oil is rich in polyunsaturates which 
are easily polymerised it is used in the manufacture of oil 
paints.
 “Cosmetics: Soyabean oil is also used in the 
manufacture of moisturising creams.
 “Residual soyabean meal: After expression and 
extraction of oil from soyabeans, residual meal, high in 
protein content (45%) is produced. This is used in the 
manufacture of stockfeeds and poultry feed.
 “Non-carbonated non-alcoholic beverages: Full fat 
soyabeans and defatted soyabean meal are cooked and 
toasted respectively to inactivate the trypsin inhibitor and 
then incorporated into Mahewu. Mahewu, a high energy 
and high protein non-carbonated beverage, is manufactured 
by Food and Industrial (F and I) and one other company in 
Zimbabwe in a powder form. The product is designed for 
agricultural, mining and other workers, pregnant women and 
lactating mothers and growing children.
 “In the year 1984/1985, F and I alone sold 2,084 
tonnes of powdered mahewu using about 634,88 tonnes of 
soyabeans. Considering that this beverage is the main one in 
Zimbabwe where soyabeans are used as a protein source, this 
fi gure which is about 0.74% of the total 1984/1985 soyabean 
production, is very small indeed. Much more needs to be 
done in Zimbabwe to increase soyabean production and 
encourage people to eat soyabean as a protein source.”
 Note: The writer does not distinguish clearly between 
how soybeans can potentially be used and how they actually 
are used in Zimbabwe. For example, is soyabean oil used in 
Zimbabwe to make paint or cosmetics? If yes, how much per 
year? Address: Chibuku Food and Industrial, P.O. Box H191, 
Hatfi eld, Zimbabwe.

1393. Country reports [from 6 countries in Africa]. 1987. In: 
Desiree L. Cole, ed. 1987. Proceedings of the Workshop for 
the Southern Africa Region on Basics of Soybean Cultivation 
and Utilization, 24 February–7 March 1986, University of 
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe. 
199 p. See p. 190-96. 20 cm. [8 ref]
• Summary: During an evening session on March 5, reports 
on soybean production and utilization in six countries were 
presented.
 (1) Lesotho, by Katherine Webster, Plenty Canada, P.O. 
Box 21, Mt. Moorosi, Quthing 750. “Plenty Canada has been 
involved in the promotion of soya-bean utilization in homes 
in Lesotho for the past 7 years. ‘Plenty’ is a non-profi t, 
non-governmental, international development organization 
with projects in the Caribbean, Sri Lanka, and Lesotho. 

The project in Lesotho is located at a remote village and it 
concentrates on integrated rural development with activities 
centered on forestry, village water systems, appropriate 
technology, and more recently, agriculture and nutrition.”
 “Having concluded that soyabean foods have a great 
potential as a low cost nutritional supplement to people’s 
daily diet, the project undertook variety trials of soyabeans 
and other legumes. Soyabean demonstration plots were 
established in farmers’ fi elds in order to familiarize the 
people with the crop.
 “To promote use of soyabeans as a food, a soy dairy, 
powered by wind and solar panels, was opened in August, 
1984. Its functions include the training of local people in 
soyabean processing, serving as a retail outlet for soya 
products, and it also provides information on soyabeans. 
The dairy produces 100 litres of soymilk daily, which is 
processed into various soyfoods including tofu, soysage, 
makoenyas, soynuts, soy yogurt, soy ice-cream and soy pulp 
mixed with maize meal. Some of these products are sold in 
local cafes in three villages. In 1986, ‘Plenty’ will establish a 
hammer mill to produce soyfl our.”
 (2) Malagassy [Malagasy, Madagascar], by Ramaruson 
Mayo, II D 84 Ambonrone, Antananarivo, Malagassy. 
“Nutritional defi ciencies in protein and edible oils infl uenced 
the Malagassy government’s decision to increase soyabean 
production. A soyabean research centre with 100 ha of land 
was established in 1980. The main activities are planting 
methods, and fi eld testing of herbicides and insecticides. 
An inoculant factory was established in 1984, and it began 
production in 1985.”
 (3) Malawi, by H.N. Soko, E. Mwale, and J.K. Nyasulu. 
Ministry of Agriculture, P.O. Box 30134, Lilongwe 3. 
Soyabeans were fi rst introduced into Malawi in 1909; and 
small quantities (200-900 tonnes) were being exported 
annually during the 1940’s. However, no effort was made 
to increase production of soyabeans. Most of the soyabeans 
presently produced in Malawi are used for livestock feeds, 
while the requirement for soyfl our and soymilk is imported. 
It is anticipated that soyabean production will increase in 
Malawi with the introduction of appropriate processing 
technology.
 (4) Swaziland, by K. Mabuza, M. Horton, and P. 
Dlamini, P.O. Box 4 Malkerns. “Soyabean, which has only 
recently been introduced to farmers is a minor crop in 
Swaziland. Protein and edible oil defi ciency in the diets of 
over 60 per cent of Swazi people has stimulated an interest 
in soyabean production. Malnutrition is more serious among 
nursing and pregnant mothers as well as pre-school infants 
than other groups in the population.
 Production: The on-farm research programme of the 
Farming Systems Project based at Malkerns Research Station 
has located a research assistant (RA) at each of 10 Rural 
Development Areas (RDAs). The RA collaborates with an 
extension home economist (EHE) to contact farmers who 
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may be interested in growing soyabeans.
 “Until now, the work on soyabeans has been conducted 
with Women’s’ Associations with whom the EHE conducts 
much of her work. The RA demonstrates soyabean planting 
and management techniques to individual or groups of 
women.
 “Utilization: In conjunction with the extension of 
soyabean production, the Home Economics Section of 
the Ministry of Agriculture also organizes workshops 
on soyabean nutrition and food preparation. The section 
has conducted eight workshops for women’s groups and 
three for extension staff. The workshops have generated 
considerable enthusiasm among women who are not only 
excited about trying demonstrated recipes, but also attempt 
their own innovations at preparing soyabeans. Preparation 
of various foods from whole soyabeans including soymilk, 
weaning foods and soyfl our for cakes, cookies and bread, is 
demonstrated at the workshops.
 “Some problems have surfaced in the preparation of 
soyabeans for food. Dehusking the beans entails soaking 
in water which is often in short supply and obtained from 
considerably distant sources. A combined method of 
dehusking and grinding would facilitate processing of the 
soyabeans for soymilk and other foods.
 (5) Tanzania, by R.J. Mbonika, G.C. Mrema, Ministry 
of Agriculture and Livestock Development. J.A. Assenga, 
Agricultural Research Institute. “Soyabeans were fi rst 
introduced into Tanzania in 1907, and an initial testing 
programme commenced in 1909. In 1971 the Tanzanian 
Government and UNICEF launched a project in the 
Morogoro region to promote soyabean production and 
consumption in villages with particular regard to use of 
soyabeans in baby weaning food. Diffi culties with processing 
the soyabeans retarded the progress of the project which was 
redefi ned in 1973/74. In order to promote increased soyabean 
production, other uses of soyabeans were considered:
 “1. domestic edible oil production
 “2. cake meal for stockfeeds
 “3. soyfl our in commercial baby weaning foods
 “4. use of soyfl our in the village and
 “5. export of surplus soyabeans
 “Whereas soyabean development in Tanzania faces 
some problems which include processing, seed storage 
in villages, and availability of seed, the prospects for 
increased production are good. The General Agricultural 
Export Company of Tanzania buys the crop directly from 
farmers at competitive prices. An oil processing plant has 
been commissioned at Morogoro with a capacity to process 
30,000 tonnes of raw material. Health offi cers from several 
areas in Tanzania have indicated a great demand for soyfl our 
by mothers.
 “Utilization, by G.C. Mrema, Extension and Technical 
Division, Ministry of Agriculture, P.O. Box 9071, Dar-
es-Salaam. In Tanzania great emphasis has been given to 

increasing production of plant protein as this is considered 
more effi cient than obtaining protein requirements through 
secondary animal sources.
 “Soyabeans are processed and used in various ways in 
Tanzania. In order to reduce cooking time, raw Magadi Soda, 
a sodium sesquicarbonate salt (NaHCO3. Na2CO3. H20), 
found abundantly in Northern Tanzania, is dissolved at 4g 
per litre cooking water in which the soyabeans are cooked 
for about 2 h. This process loosens and removes the seed 
coat thus facilitating the cooking of the beans. The cooked 
beans can then either be prepared for direct consumption or 
sundried and milled into soyfl our which is incorporated into 
infant’s cereal porridge. Alternatively, the beans are soaked 
in water overnight and processed as described.
 “In a different process, the beans are germinated and 
when the sprouts are 50 to 150 mm long, they’re cooked, 
sundried, and then ground and used to prepare baby foods.
 “Soyabeans are also roasted to a dark brown colour and 
consumed directly or ground to a powder which is mixed 
with sugar to make soyabean coffee.”
 (6) Zambia, by David Wynne, “Village Utilization 
and Production of Soyabeans in the M’Kushi District of 
Zambia”. AFTC P.O. Box 840003, M’kushi. “When the 
soyabean project began in M’kushi in 1982, there had been 
very little work on the promotion of soyabeans in the area. 
There were only three small scale farmers growing the crop 
and no one was utilizing it locally. It was regarded solely as a 
commercial crop.
 “The lack of an effective extension system and the 
absence of a support system combined to keep soyabeans as 
a very minor crop in the area. On the other hand, a defi ciency 
in protein foods made people more receptive to soyabeans. 
Low yields of maize and the high cost of fertilizer needed 
to produce it as well as the need for other cash crops were 
also factors conducive to the promotion of soyabeans in the 
district.
 “It was decided at the outset that a dual approach 
combining production and utilization would be adopted 
to promote soyabeans in the district. The dissemination 
of information on soyabeans through this dual system of 
extension was aimed at three target groups: the district 
extension staff, the small scale farmer, and the general 
population.
 “Agricultural extension in the district is conducted 
through a system of Training and Visiting (T and V). The 
local agricultural extension workers organize their respective 
areas into T and V centres which they visit on a regular 
basis. Following attendance at a training course on soyabean 
production and utilization, extension workers invited the 
soyabeans project to conduct similar training sessions at their 
T and V centres. At the beginning there were 10 such centres, 
now there are 33 which are visited monthly.
 “The soyabean utilization and production course runs for 
about an hour and consists of a lecture enlivened with stories 
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and fi lmstrips, a demonstration and discussion. Initially, the 
project supplies all the inputs, but at subsequent meetings, 
participants are encouraged to contribute such inputs as 
fuel wood, water, pots, and vegetables. This has enabled 
the T and V centres to operate independently...” Address: 
International Inst. of Tropical Agriculture, Ibadan, Nigeria.

1394. Food and Agricultural Organization of the United 
Nations. 1987. Soybeans: Area harvested, yield, and 
production. FAO Production Yearbook (Rome, Italy) 41:155-
56.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Benin (Dahomey before 1975): Achieved 
a yield of 717 kg/ha in 1987.
 Bhutan: Harvested 1,000 ha in 1979-81, and 5,000 
hectares in 1985F, 1986F, and 1987F.

1395. INTSOY. 1987. Home and village soyfood preparation 
(Leafl et). Champaign, Illinois. 3 panels each side. Each 
panel: 22 x 9 cm.
• Summary: Contents: Overcoming protein defi ciencies. 
INTSOY basic processing concepts. A practical approach. 
Products and processes: Soy fl our, tofu, tempeh, soy milk, 
roasted and fried soybeans [soynuts], curries, sweets. Record 
of achievement (in Sri Lanka, incl. training more than 20,000 
people). Address: International Soybean Program, Univ. of 
Illinois at Urbana, 113 Mumford Hall, 1301 W. Gregory Dr., 
Urbana, Illinois 61801. Phone: 217-333-6422.

1396. Kauffman, H.E. 1987. Soybean genetic improvement 
work outside the United States. ASTA (American Seed Trade 
Association) 16:14-25. [38 ref]
• Summary: Contents: Introduction. Perspective–Historical 
and environmental. Asia (East, Southeast, South), South 
America, Caribbean Basin, Central America, and Mexico. 
Sub-Sahara Africa. North Africa and Middle East. Europe 
and Soviet Union. International Cooperation. Summary and 
Conclusion. Address: Director, INTSOY, Univ. of Illinois, 
Urbana.

1397. Kauffman, H.E. 1987. Working group discussions: 
Group II–Soybean testing. In: Asian Vegetable Research and 
Development Center. 1987. Soybean Varietal Improvement. 
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 81-82.
• Summary: Contents: Introduction. Recommended 
activities: Soybean testing for the region. Collaborative 
research. Members of Group II. Address: Director, 
International Soybean Program (INTSOY), Univ. of Illinois, 
113 Mumford Hall, 1301 West Gregory Dr., Urbana, IL 
61801.

1398. Kauffman, Harold E. 1987. Soybean germplasm for 
cultivar breeding and development in Africa. In: Desiree 

L. Cole, ed. 1987. Proceedings of the Workshop for the 
Southern Africa Region on Basics of Soybean Cultivation 
and Utilization, 24 February–7 March 1986, University of 
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe. 
199 p. See p. 55-62. 20 cm. [5 ref]
• Summary: “Summary: It is only comparatively recently 
that soyabeans have been grown commercially outside S.E. 
Asia. There are now more than 100,000 soyabean germplasm 
accessions in 54 countries. Soyabean production in Africa is 
fairly recent and has become well established in Zimbabwe 
where there has been an extensive breeding programme.”
 “The cultivated soyabean, Glycine max (L.) Merr., until 
recent times was grown almost entirely in the countries 
of eastern Asia (Table 1). It was of major importance as a 
food crop in China, Japan and the Korean peninsula and 
presumably was fi rst cultivated in China over 3 000 years 
ago. It has also long been grown in Southeast Asia and in 
eastern Siberia adjacent to China. In a region extending 
from northern India, Nepal, and Bhutan through northern 
Pakistan into Afghanistan, small, dark seeded primitive types 
are grown and presumably this is also an area of ancient 
cultivation.
 “The range of wild soyabean, Glycine soja Sieb. 
and Zucc., is restricted to the countries of China (from 
Heilongjiang to Taiwan to Tibet), Japan (from Hokkaido to 
Kyushu, rare in Hokkaido, not found in the Ryukyu Islands), 
the Korean peninsula, and the USSR. (eastern Siberia).
 “The wild soyabean can be hybridized readily with 
the cultivated soyabean, and might be considered the same 
species were it not so different morphologically (small 
seeds, leaves, and fl owers, and very viny stems).” Address: 
Director, INTSOY, College of Agriculture, Univ. of Illinois 
at Urbana-Champaign, 113 Mumford Hall, 1301 W. Gregory 
Drive, Urbana IL 61801.

1399. Khadka, Bed B. 1987. Coarse grains and pulses in 
Nepal: Role and prospects. CGPRT No. 6. 35 p. [47 ref]
• Summary: Production and yield of major grain legumes 
in Nepal in 1983 was: Grasspea (18,700 tonnes; 380 kg/
ha), lentil (17,000; 382), chickpea (13,100; 381); soybean 
(10,100; 548), horsegram (7,900; 381). Note that soybean is 
by far the highest yielding.
 “Soybean cultivation, formerly limited to the mid-
hills, is now extending to inner and outer tarai. In the hills 
and valleys soybean is cultivated in association with or 
intercropped with maize. Mono-cropped soybean is grown 
only in small areas, and sometimes it is grown on paddy 
bunds. Soybean is a popular leguminous food in the hills, 
where roasted soybean is taken along with puffed maize as 
a morning or midday snack. Green pods are boiled and the 
seeds are eaten as such, or fried or made into curry. Some 
soybean is used for its oil, and the cakes are then used in 
feeds. In recent years, small industries have been set up to 
convert soybean into soymilk, soybean curd [tofu], and other 
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products.” Research has been carried out in collaboration 
with INTSOY, IITA, AVRDC and other agencies. Address: 
Nepal.

1400. Mupawose, R.M. 1987. Opening address. In: Desiree 
L. Cole, ed. 1987. Proceedings of the Workshop for the 
Southern Africa Region on Basics of Soybean Cultivation 
and Utilization, 24 February–7 March 1986, University of 
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe. 
199 p. See p. 2-5. 20 cm.
• Summary: “It is very pleasing to note that this workshop 
on soyabean cultivation and utilisation in the Southern 
African Region is being held at a most opportune time when 
memories of the recent food crisis in Africa are still fresh in 
our minds.
 “Food security has become a major concern of all our 
governments in the Southern African region, particularly 
in view of the fact that while food production has been 
declining, population in the region is expected to rise from 
the current 68 million to about 108 million by the year 2000. 
To make matters worse one third of this population will be in 
urban areas, implying an increasing demand for high quality 
processed foods. Further, there is a large population of young 
unemployed youths who, due to progressive education 
policies, have achieved some education. There is not an 
accompanied development in the job creation sectors.
 “Your workshop, in focusing on soyabeans, a high 
protein legume crop with tremendous scope for development 
in Africa, is certainly in the right direction. Protein is a vital 
component of human nourishment. Traditionally protein is 
supplied through products of animal origin which include 
beef, pork, poultry, eggs, fi sh and milk products. Quite 
frankly these types of foods are very expensive to produce 
and are frequently beyond the reach of most low income 
families in developing countries. Soyabeans, being one of the 
richest sources of vegetable protein, has proved to be a most 
appropriate and relatively cheap alternative source of protein. 
Its protein content exceeds 40 per cent compared with 4 per 
cent for milk, 17 per cent for meat and 12 per cent for eggs.
 “A major attribute of soyabean is the versatile and 
multifarious nature of its potential and alternative uses, 
which, apart from the production of edible oil and cake for 
animal feed, include meal for direct human consumption, 
soyamilk, weaning foods for children, fl avoured drinks, 
biscuits, soup dishes and several high protein health foods. 
Such foods would greatly assist in meeting the needs of our 
growing urban population and for institutional markets such 
as schools, hospitals, armed forces, and other general feeding 
programmes.
 “Maize meal is the major food in the region. I often 
wonder why we have not vigorously examined fortifying 
mealie meal with soya fl our, thus improving the quality of 
this major food. In this way we would improve the general 
health of poor sectors of the population. In addition it is 

possible to incorporate 5-10 per cent of soyafl our into bread 
production, thereby enhancing the nutritional quality and 
shelf life of the loaf. This would assist in meeting the rapidly 
growing demand for bread, and save on foreign currency for 
wheat imports.
 “The pig and poultry industries are likely to grow very 
rapidly in many African countries, but the present limiting 
constraint is lack of protein concentrates, which in future 
can be supplied from soyabeans. Soyabean oil can also, be 
used in the manufacture of paint, making soyabeans a useful 
industrial crop. At present there exists an unsatisfi ed demand 
for edible oils, fats and meal supplements for livestock feed 
in many African countries, despite the important role being 
played by soyabeans in modern agriculture.
 “Zimbabwe is the leading producer of soyabeans in the 
Southern African Region, with an average annual production 
of 80,000 tonnes, over the past fi ve years. About 98 per 
cent of the crop comes from large scale farming enterprises, 
where an average of 40,000 hectares are planted each year, 
at yields ranging between 2 and 2.6 tonnes a hectare. The 
potential of this crop in the small sector is limited by the 
poorer performance of current cultivars on sandy soils.
 “The bulk of the crop is sold to expressors for oil and 
cake manufacture. Soyabeans at present supply about 16,000 
tonnes of oil or 40 per cent of Zimbabwe’s vegetable oil 
requirements, and more than 50 per cent of the oil cake used 
by stockfeeders. At current market prices, the total value 
of oil and cake to be produced from the 85,000 tonnes of 
soyabeans delivered in the 1985/1986 marketing year exceed 
$50 million. Producers will have received more than $27 
million from soyabeans production in the same period.
 “Our major task now is to promote soyabean production 
by small farmers. A lot of research work is being done in 
Zimbabwe to develop more suitable cultivars for small scale 
farming systems. To increase the quantity and quality of 
soyabean production in our region however involves more 
than just developing new cultivars and introducing new 
agronomic practices. It requires the introduction of viable 
crop management packages capable of maximising economic 
returns within the ecological environments of small farmers 
who at present face numerous other constraints. The 
potential of this crop in the small sector is constrained by the 
poorer performance of current cultivars on the light sandy 
soils more suitable for groundnuts. There is a need to step 
up breeding and come up with suitable cultivars in these 
environments.
 “Research results produced elsewhere have shown that 
some opportunity exists for developing soyabean cultivars 
which are capable of nodulating with indigenous rhizobial 
inoculants. This would be particularly relevant with respect 
to soyabean production by small scale farmers, whose access 
to commercial inoculants may be limited. Such cultivars 
also seem to have greater yield stability. A further agronomic 
attribute of soyabeans is that they have few pest and weed 
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problems, which suits our sub-tropical climatic conditions.
 “Soyabeans can be grown in nearly all environments 
where maize is grown thus making soyabeans a logical 
rotation crop. In addition, the early harvesting characteristics 
of soyabeans permit the crop to be effi ciently followed by 
irrigated wheat, where the necessary facilities exist. The 
incorporation of a legume in a production programme is an 
essential ingredient for sustained good agriculture.
 “It will thus be imperative for us to engender maximum 
collaboration on a regional basis in order to come up with 
suitable cultivars which will enhance the production of 
soyabeans by small farmers in particular. Co-operation 
between our countries should also be extended to include 
industrial processing activities where signifi cant economies 
of scale can be achieved, as well as advantages of market 
penetration within the region. Our Governments have given 
priority to regional co-operation as a means of advancing 
national efforts for increasing food production and it is up to 
us as technicians to see to it that this common goal is taken 
to its logical conclusion.
 “In your deliberations you must also assess the potential 
expansion of soyabean production and utilisation in the 
context of our global objectives for agricultural policy. 
The main objective in food production is of course to 
achieve regional self suffi ciency in each of the basic foods 
which include grains, oilseed, beef and dairy production, 
without seriously upsetting balanced production in each 
line. Balanced production of different commodities is 
more important than huge surpluses of one commodity 
at the expense of all others. This does not lead to a good 
agricultural production strategy. The important role of 
soyabeans, due to their versatile use and growing demand 
for their derivatives, does however, say a lot in favour of 
increased production of that crop. It is not my intention, 
though, to pre-empt or infl uence the conclusion of your 
workshop at this stage, but rather to give you an assurance 
that my Ministry, and indeed the SADCC [Southern Africa 
Development Co-ordination Conference] Food Security 
Secretariat, are going to take your recommendations at the 
end of the workshop very seriously. You must work with this 
goal in mind.
 “Finally I want to sincerely thank the International 
Soyabean Programme INTSOY and the University of 
Zimbabwe for hosting this workshop, and all the delegates 
who have come.
 “It now gives me great pleasure to declare the workshop 
offi cially open. I hope you will share ideas freely. Those 
from outside Zimbabwe, I hope you shall enjoy your stay.” 
Address: PhD, The Permanent Secretary of the Ministry of 
Lands, Agriculture and Rural Resettlement.

1401. Organised and supported by: 1987. In: Desiree 
L. Cole, ed. 1987. Proceedings of the Workshop for the 
Southern Africa Region on Basics of Soybean Cultivation 

and Utilization, 24 February–7 March 1986, University of 
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe. 
199 p. See page after title page.
• Summary: “The Crop Science Department and the Faculty 
of Agriculture
 “University of Zimbabwe P.O. Box MP 167, Mount 
Pleasant
 “Harare, Zimbabwe
 Main Sponsors:
 “Southern Africa Development Co-ordination 
Conference (SADCC)
 “Food and Agriculture Organisation (FAO)
 “Specifi c Sponsorship from:
 “University of Zimbabwe
 “International Institute of Tropical Agriculture (IITA)
 “United States Agency for International Development 
(USAID)
 “Commercial Oilseeds Producers Association (COPA)
 “INTSOY
 “Blue Ribbon Foods Ltd
 “Windmill Pvt Ltd
 “Agricura Pvt Ltd
 “Olivine Industries Pvt Ltd
 “Chibuku Breweries Ltd
 “Metro Peech
 “Seed Maize Co-op. Company of Zimbabwe Ltd
 “Shell Chemicals
 “Printed by the Reprographic Unit of the University 
of Zimbabwe, P.O. Box MP 167, Mount Pleasant, Harare, 
Zimbabwe
 “ISBN: 0-86924-097-8.”

1402. Participants. 1987. In: Desiree L. Cole, ed. 1987. 
Proceedings of the Workshop for the Southern Africa 
Region on Basics of Soybean Cultivation and Utilization, 24 
February–7 March 1986, University of Zimbabwe. Harare, 
Zimbabwe: University of Zimbabwe. 199 p. See p. 197-98. 
20 cm.
• Summary: This directory of participants is organized 
alphabetically by country. Some people participated who did 
not give presentations, for example, K. Dashiell of IITA in 
Ibadan, Nigeria.
 The greatest number of participants, by far, was from 
Zimbabwe (34), followed by Zambia (10).

1403. Shanmugasundaram, S. 1987. Asian Soybean 
Improvement Network. In: Asian Vegetable Research and 
Development Center. 1987. Soybean Varietal Improvement. 
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 85-91.
• Summary: This is a proposal to develop a new network. 
Contents: Introduction. Role of soybean in Asia. Strategies 
for soybean improvement in Asia. Rationale for the Asian 
Soybean Improvement Network. Organizational setup and 
objectives of ASIN. Collaborative research activities. Varietal 
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monitoring tour / workshop. Communications. Training.
 Tables show: (1) Changes in soybean production and 
trade in Asia between 1962 and 1982. Area decreased by 
28%. Production remained about the same. Yield increased 
by 31%. Net import of soybeans and soy oil increased 3.4 
times and 30 times, respectively.
 (2) Potential composition of ASIN Working Group 
(countries and organizations). (3) ASIN initial evaluation 
trial sites.
 “Introduction: Soybean is the most important protein 
and oil crop in Asia. Yet during the past decade, soybean 
production in Asia has been stagnant, whereas the demand 
for soy products has increased dramatically (Table l). The 
average yield of soybean in the Asian countries in 1983 was 
1.1 t/ha as against 1.6 t/ha for the world. Therefore, there is 
considerable room for improving the average yield in Asia.
 “Until recently almost all the Asian countries have 
concentrated their research efforts on cereal crops. As a 
result, priority for research personnel and research funds 
was directed towards cereal crop improvement. The demand 
for grain legumes (pulses) and oilseed crops in developing 
countries has increased more rapidly than population 
growth. However, in most countries the production of 
legumes and oilseeds has either been static or has declined 
due to lack of improved cultivars and nonadoption of 
appropriate production technology. Unfortunately, the `Green 
Revolution’ in cereal production has adversely affected grain 
legume and oilseed production in some countries, since the 
high-yielding cereal crops have replaced less competitive 
traditional legume and oilseed crop hectarage. Prices of 
edible oil and legumes have unduly increased in many 
countries, putting an especially heavy burden on middle- and 
low-income families.” Address: Leader, Legume Program, 
AVRDC, P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1404. Shanmugasundaram, S. 1987. Working group 
discussions: Group I–Improvement, productivity, and 
adaptation of soybean. In: Asian Vegetable Research and 
Development Center. 1987. Soybean Varietal Improvement. 
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 79-80.
• Summary: Contents: Introduction. Objectives of the 
program. Information exchange. Members of Group I. 
Address: Leader, Legume Program, AVRDC, P.O. Box 42, 
Shanhua, Tainan 74199, Taiwan.

1405. Singh, S.R.; Rachie, K.O.; Dashiell, K.E. eds. 
1987. Soybeans for the tropics: Research, production and 
utilization. New York, NY; Chichester, UK: John Wiley & 
Sons Ltd. xx + 230 p. A Wiley-Interscience Publication. 
Illust. Index. 24 cm. [670 ref]
• Summary: Based on the papers presented at the Tropical 
Soybean Workshop held at IITA from 30 Sept. to 4 Oct. 
1985. Contains a superb bibliography. The 16 chapters 
by various authors are each cited separately. Address: 

International Inst. of Tropical Agriculture (IITA), PMB 5320, 
Ibadan, Nigeria.

1406. Weingartner, Karl E.; Dashiell, K.E.; Nelson, A.I. 
1987. Soybean utilization in Africa: making place for a new 
food. Food and Nutrition (FAO) 13(2):21-28.
• Summary: Contents: Introduction. Research into 
utilization. African governmental support. Commercial soy 
foods. Utilization in village homes. Soybean oil and animal 
feed.
 “For the most part, the lack of attention to possible uses 
for soybeans has stemmed success of promotional efforts 
on the production side... Two international institutions are 
involved with soybean utilization in sub-Saharan Africa: 
the International Institute of Tropical Agriculture (IITA) 
at Ibadan, Nigeria, and the International Soybean Program 
(INTSOY) of the University of Illinois, Urbana, Illinois, 
USA. Research has focused particularly on problems at 
the small-holder and community level... In 1985, IITA 
started a programme to promote processing and utilization 
of soybeans. It has collaborated with INTSOY in the 
development of intermediate and home-level technology 
in the areas of oil technology, soy milk production and 
extrusion cooking.” IITA has installed a dry extruder made 
by Insta-Pro International (Des Moines, Iowa) and is testing 
it.
 The major soybean producers in sub-Saharan Africa 
are Zimbabwe (80,000 tonnes/year in 1986/87), Nigeria 
(75,000), Zambia (35,000), and Zaire (30,000). “In Zaire, 
soybeans are mostly used at the home level. In Zambia and 
Zimbabwe, soybeans are processed into oil and animal feed. 
In Nigeria, they are used in home consumption and to a 
lesser extent as animal feed.”
 Some governments are actively supporting soybeans. 
Burkina Faso encourages soybean growing by buying them 
directly from farmers. Zimbabwe sets a preplanting price. 
Nigeria has developed a nationally coordinated approach to 
soybean research and production involving farm research 
institutions. The planning section in the Kenya Department 
of Agriculture has recommended that 128,000 hectares in 
Kenya are suitable for growing soybean as a second crop 
after maize.
 “There are still very few networks on soybean utilization 
in sub-saharan Africa. In 1987, the Nigerian Soybean 
Association was founded. In 1986 the National Oilseed 
Development Company (Zambia) Ltd. was formed to assist 
small-scale production of soybean. The Commercial Oil 
Seed Producers Association is promoting utilization in 
Zimbabwe. The Catholic community in Zaire has set up a 
loose network of cottage industries.
 In Africa, soymilk has great potential as a consumer 
product, although there are presently only a few soymilk 
factories in Africa: Vitalait is made in Burkina Faso and 
Soyapro in Kinshasa, Zaire. “Possibly the most popular soy 
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food in sub-Saharan Africa is a beverage called Mahewu 
which is manufactured by Nutresco in Harare, Zimbabwe.” 
It is made from soy and maize. Popular soy-based infant 
baby foods are Nutrend (made by Nestlé in Lagos, Nigeria) 
and Cerevap (made by Victoria Associated Products [VAP] 
in Kinshasa, Zaire). “There are several soy/maize breakfast 
cereals available but they are less popular than the soy-based 
infant food. They include Nutri-Plus Soy made by Nutresco, 
Nutrima-10 [Nutrimax-10] by Smallette Foods (Ilorin, 
Nigeria), and Country Morning by Nestlé (Lagos, Nigeria).
 “Soy fl our, biscuits and cookies are also popular. 
In Zaire, several cottage industries including the Bisoka 
Company (Kananga, Kasai Occidental) use different 
proportions of soy, wheat and sorghum fl our to produce 
sweet cookies which are especially popular with school 
children. Soy fl our also is a popular commercial item 
in Zaire. The Centre de Développement Intégral grows 
soybeans in Bwamanda and processes them in Kinshasa. 
In 1986 it produced about 450 tonnes of soybeans. Of this, 
about 50 per cent was made into full-fat soy fl our. In Benin, 
the Centre Horticole et Nutritionnel makes Farine Bébé.”
 “The most widely consumed soy-based food at the rural 
level in West Africa is made using fermented whole soybean 
and is called ‘dadawa’ (in Hausa [northern Nigeria]), ‘iru’ 
(in Yoruba [southwest Nigeria]) or “soumbala’ (in Dioula 
[also spelled Jula, Dyula and Joola, a Mande / Manding 
language spoken in Burkina Faso, Cote d’Ivoire & Mali]). 
Dadawa was traditionally made from locust bean seeds, 
which are becoming scarce and are being replaced by 
soybeans. Kafanchan, in Kaduna State of Nigeria, is the 
processing and marketing centre for dadawa. From there, it is 
transported by traders throughout Nigeria and to Cameroon, 
Chad, Niger, Benin and Togo. Millions of West Africans use 
a small amount of dadawa each day to add fl avour to their 
stews (similar in taste to a beef concentrate or seasoning 
cube). Dadawa may also be prepared at home. People in 
remote areas of northern Ghana have been observed growing 
soybeans in their compound gardens specifi cally for dadawa 
production.
 “Soybeans have been used as an aid to medicine in 
missionary hospitals since early in the 1960s. In Zaire, the 
Catholic community encourages production and utilization 
of soybeans. A doctor with the Presbyterian community 
near Kananga (Kasai Occidental, Zaire) asks mothers of 
malnourished children to buy soybean fl our as a condition 
for medical treatment.”
 In Ghana, roasted soybeans are used in the home 
preparation of tuubani; they are ground, mixed with water to 
form a paste, then steamed inside a folded leaf. In Nigeria, 
dawadawa and soybean paste are added to egusi (vegetable 
soup), and ground soybeans are added to ogi. In Zaire, 
people make roasted soy fl our, then add it to bouille or bidia 
(a thick porridge). In Zambia, soy fl our is mixed with mealie 
meal to make nsima, or added to cooked green vegetables to 

make a relish.
 “Approximately 40% of the edible oil consumed in 
Zimbabwe is from locally grown soybeans. The LINT 
Company of Zambia (LINTCO), a quasi-government 
group, is helping farmers with production and marketing 
of soybeans... A new soybean crushing plant in Makurdi, 
Nigeria, with a capacity of 72,000 tonnes/year is scheduled 
to open in early 1988.” It should lead to increased 
demand for Nigerian-grown soybeans. Address: 1-2. IITA 
(International Inst. of Tropical Agriculture), PMP 5320, 
Ibadan, Nigeria; 3. Soybean Utilization Program Leader, 
INTSOY, Univ. of Illinois, Urbana, IL 61801.

1407. Weingartner, Karl E.; Dashiell, K.E.; Singh, S.R. 
1987. Soybean utilization in Africa. Tropical Grain Legume 
Bulletin No. 34. p. 2-6. [5 ref]
• Summary: The content of this article is very similar to 
that of: Weingartner, Karl E.; Dashiell, K.E.; Nelson, A.I. 
1987. “Soybean utilization in Africa: making place for a 
new food.” Food and Nutrition (FAO) 13(2):21-28. Address: 
International Inst. of Tropical Agriculture (IITA), PMB 5320, 
Ibadan, Nigeria.

1408. Weingartner, K.E. 1987. Nutrition and utilization 
of soybeans in Africa. In: Desiree L. Cole, ed. 1987. 
Proceedings of the Workshop for the Southern Africa 
Region on Basics of Soybean Cultivation and Utilization, 24 
February–7 March 1986, University of Zimbabwe. Harare, 
Zimbabwe: University of Zimbabwe. 199 p. See p. 183-89. 
20 cm. [8 ref]
• Summary: The fi rst half of this paper is a general 
discussion–unrelated to Africa–of the nutritional value of 
soybeans. The rest of the paper (pages 186-89) is about 
ways that soybeans might be used as human food in Africa, 
including: Various technologies for extracting soy oil 
(hydraulic press, screw press). Two ways of making soymilk 
(traditional and home/village). Low-cost extrusion cooking 
(the Brady extruder, Insta-Pro, and Anderson).
 There is no mention of any soyfood products made in 
Africa. Address: International Inst. of Tropical Agriculture, 
Ibadan, Nigeria.

1409. IITA/RCMP. 1987? Status report on soybeans in the 
Alabata and Ayepe OFR [on-farm research] pilot areas. 
Ibadan, Nigeria: IITA (Internal circulation). *
Address: Ibadan, Nigeria.

1410. Ohiorhenuan, Lily; Dittoh, Saa; Ikpi, Anthony; Hahn, 
Natalie. 1987? Soybean production and utilization in Oyo 
State, Nigeria. Ibadan, Nigeria: IITA (Internal circulation). 
106 p. Undated. [29 ref]
Address: IITA, Nigeria.

1411. Chicago Herald (Arlington Heights Ed.). 1988. Better 
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pork [Rich in Omega-3 fatty acids]. Jan. 7.
• Summary: Dramatic increases in the Omega-3 fatty acid 
content of pork can be accomplished by feeding pigs a diet 
containing of 20% extruded full-fat soybeans instead of the 
standard defatted soybean meal, according to a study funded 
by INTSOY.

1412. Herald-Arlington Heights Ed. (Chicago, Illinois). 
1988. Tricks with a blender make cooking easier: Better 
pork. Jan. 7.
• Summary: You may soon be buying pork that has three 
or four times as much Omega-3 fatty acids as standard 
ham and loin cuts. It is now generally accepted that high 
levels of Omega-3 fatty acids have a positive effect on 
cardiovascular health. The dramatic increase in Omega-3 can 
be accomplished by feeding pigs a diet consisting of 20% 
extruded soybeans instead of the standard diet of corn and 
solvent-extracted meal, according to a study funded by the 
International Soybean Program (INTSOY) at the University 
of Illinois.

1413. Simonds, Nina. 1988. A scholar guides China’s food 
policy. New York Times. Jan. 13. p. 15-16.
• Summary: Wang Qing is the 37-year old director of the 
Beijing Food Research Institute, China’s principal food-
policy organization. In 1967, after her family was arrested 
during the Cultural Revolution, she was sent to a farm in 
Shandong Province. Just a high school graduate, she was 
given the job of making soy sauce and tofu. She was taught 
a method of making soy sauce that originated at the time of 
the building of the Great Wall [220 B.C.?] All the utensils 
were made of wood and the process was ancient, but it was 
very sophisticated. After 6 years she returned to her family 
in Beijing, worked briefl y assisting writers at the Beijing 
Food Research Inst., then went to Hunter College in New 
York City, where she completed undergraduate and master’s 
degrees in 3½ years. Then she went to Columbia University 
for a doctorate in nutrition education; she expects to receive 
her PhD this year. At age 37 she returned to Beijing to 
become director of the institute, which publishes China’s fi rst 
food magazine, China Food. It has a paid circulation of over 
400,000 and claims a readership of millions.
 “Miss Wang has already begun to infl uence China’s 
food policy. Last year she successfully redirected the 
Chinese from developing their dairy industry and toward the 
rebuilding of the soybean-milk industry.” In 1984 the United 
Nations had given money to China to develop cow’s milk. 
But 90% of the Chinese population is lactose intolerant and 
“it is simply too costly for us to raise cattle. They would have 
to compete with humans for the land.” As part of her work on 
her dissertation, Miss Wang found that there had been a huge 
decline in China in soybean culture and the manufacture of 
its by-products. She is now working to recover what was 
lost. Accordingly, her Institute has developed liquid soymilk 

in plastic pouches to be test marketed for mass consumption 
starting next month. 160,000 pouches/day are to be 
distributed in Beijing.

1414. International Agriculture Newsletter (Univ. of Illinois). 
1988. Harold E. Kauffman and Alvin I. Nelson of INTSOY 
will visit Asia. Jan.
• Summary: They will visit Delhi and Bombay, India from 
January 3 to 9 to discuss current developments in the soy 
processing industry. From Jan. 9-16 they will participate in 
the INTSOY short course, “Soybean Processing for Food 
Uses,” in Peradeniya, Sri Lanka. From Jan. 19 to Feb. 4, 
Dr. Kauffman, will visit Nepal, Bangladesh, Viet Nam, and 
China to discuss collaborative research and development 
activities relating to soybean utilization. In China, Dr. 
Kauffman will discuss joint sponsorship of an international 
conference on soybean utilization.

1415. International Agriculture Newsletter (Univ. of Illinois). 
1988. Wilmot Wijeratne and Tsao-Ming Wei, INTSOY, 
will organize and lecture at the INTSOY short course, 
“Processing Soybeans for Food Uses,” in Peradeniya, Sri 
Lanka. Jan.
• Summary: “Dr. Wijeratne will participate from Jan. 31 
to Feb. 21 and Dr. Wei will participate from Jan. 9 to Feb. 
6. L.S. Wei, Food Science, will also conduct part of the 
INTSOY short course from Jan. 16 to Feb. 12. Prior to the 
short course, Dr. Wijeratne will spend a couple days visiting 
a manufacturer of soymilk in Singapore.”

1416. Kauffman, Harold. 1988. Possible workshop & 
conference on small scale soybean processing for developing 
countries (Interview). SoyaScan Notes. Feb. 18 and 26. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: The Chinese in Jilin are interested in hosting 
the conference on 22 Aug. to 3 Sept. 1988 or 1989, but the 
research center is in a rural village with accommodations 
for only about 50-60 people. The two key questions are 
(1) whether to hold it in 1988 or 1989, and (2) sources of 
funding. Dr. Kauffman has gotten a verbal commitment from 
USAID, who may want to tie it in with their opening an 
offi ce in China. Japanese sources (Ministry of Agriculture, 
National Food Research Inst. at Tsukuba) have shown 
interest but they cannot act quickly. I suggest (1) Make 
this the fi rst of an annual or biannual conference, each on a 
different continent, (2) Have a combination conference and 
expo, with low-tech equipment, (3) Have multiple tracks in 
the conference for varying interests (LECs, tofu production, 
nutrition), (4) Invite Tokuji Watanabe as a speaker on 
modernization of the tofu industry in Japan, (5) Publish a 
book titled “Soyfoods Success Stories from Developing 
Countries.”
 Note: This workshop was cancelled following the 
massacre in Tiananmen Square, Beijing, China on 4 June 
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1989. Address: Director, INTSOY, Univ. of Illinois, Urbana, 
IL.

1417. Jackai, L.E.N.; Dashiell, K.E.; Bello, L.L. 1988. 
Evaluation of soybean genotypes for fi eld resistance to stink 
bugs in Nigeria. Crop Protection 7(1):48-54. Feb.
• Summary: A number of soybean breeding lines and other 
genotypes were screened for resistance to stink bugs under 
fi eld conditions at two locations in Nigeria (Mokwa and 
Ibadan), using 2 dates of planting and no insecticide for 2 
years. Four good lines were found. Address: International 
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan, 
Nigeria.

1418. Muth, Linda. 1988. Corporate donations being sought 
for Kersey Children’s Home. Maine artist paints Nigerian 
soy project–Donates work to raise money. Soya Newsletter 
(Bar Harbor, Maine). Jan/Feb. p. 11.
• Summary: Maine artist Dorothy B. Hayes has done a 
series of 18 beautiful paintings of women and children at 
the Kersey Children’s Home in Ogbomoso, Nigeria, which 
were then used to print posters and cards. The International 
Institute of Tropical Agriculture contributed the other half 
of the printing costs. Later, UNICEF contributed the money 
for postcards to be printed. At the Kersey home, the most 
malnourished cases are put on a diet containing soymilk, and 
within a few weeks, the swelling caused by malnutrition and 
other diseases goes down. They once again become healthy 
and regain their energy.
 At Kersey, the women, who are, for the most part, 
the farmers in Nigeria–learn how to use soybeans in their 
traditional foods as well as in new recipes. After learning 
how to plant and harvest soybeans, they learn how to make 
a kind of hardtack out of the boiled-down beans and how 
to pasteurize soymilk. Every part of the soybean is used. 
Recently, the British High Commission donated a van which 
will be used to go out into the further regions of Nigeria with 
the purpose of staying for a week or two to teach women, 
who cannot reach Kersey, how to grow and use soybeans for 
their families and villages. To date, Dorothy’s efforts have 
raised about $5000 in the U.S. Address: (Kersey): The Last 
Word, P.O. Box 178, Blue Hill, ME 04614. Phone: 207-374-
9913.

1419. Soyanews (Sri Lanka). 1988. Consumers prefer 
processed soya foods. 10(1):1-2. Jan/March.
• Summary: Jane E. Gleason and S.M.A. Weliwita of 
International Soybean Program (INTSOY), University of 
Illinois (USA) and the Soybean Food Research Centre, 
Peradeniya (Sri Lanka) are convinced that the promotion of 
pre-processed soyafoods should replace the home utilization 
of whole soyabeans if the soyafoods industry is to make 
progress in Sri Lanka. They came to this conclusion after a 
survey of the home and village level Soyabean Utilization 

Training Program, which has been in operation since 1978. 
Even though the program had conducted 3668 training 
sessions attended by 76,363 trainees, mostly housewives, it 
was found that the utilization of soyabeans in local cuisine 
was negligible. Several reasons have been adduced for this, 
but it would appear that the main barrier to greater soya 
consumption is that it is not available in processed forms 
acceptable to consumers.
 To assess the market potential for pre-processed soya 
foods, a soya foods marketing experiment has been initiated 
in a village near Peradeniya. A single family in this village 
has been marketing a variety of soya-foods. The six best 
selling products were coffee, Kola Kenda, chilli snacks, 
sweet snacks, fried nuts, and dried tempeh, in that order. The 
price per unit of common foods in Sri Lanka is as follows (in 
rupiahs): Soyabean, 0.04; ground nut, 0.05; cowpea, 0.07; 
green gram, 0.07; dried fi sh (fat poor), 0.11; TVP, 0.16; lean 
beef, 0.16; chicken, 0.21. In a survey on what constrains soya 
consumption the top 5 answers were, in order: Unreliable 
supply of soya, 23 respondents; odd fl avor, 22; lack of 
preparation knowledge, 18; diffi cult to prepare, 14; unaware 
of benefi ts, 10.

1420. Soyanews (Sri Lanka). 1988. International short course 
on soybean processing. 10(1):3-4. Jan/March.
• Summary: An International Short Course on Soybean 
Processing for Food Uses sponsored by the Department 
of Agriculture of Sri Lanka and the International Soybean 
Program (INTSOY) of the University of Illinois, U.S., 
was held from Jan. 11 to Feb. 9, 1988 at the Soybean Food 
Research Centre (SFRC), Gannoruwa, Peradeniya. Delegates 
from Nigeria, Kenya, Ethiopia, Pakistan, India, Bangladesh, 
Nepal, the U.S., and Sri Lanka participated in this one month 
training course.

1421. International Agriculture Newsletter (Univ. of Illinois). 
1988. Theodore Hymowitz, Agronomy, is collecting Glycine 
germplasm in Taiwan. April.
• Summary: Hymowitz is also visiting the Asian Vegetable 
Research and Development Center (AVRDC), Shanhua, 
Taiwan, from March 29 to April 17. Address: Univ. of 
Illinois.

1422. INTSOY Newsletter (Urbana, Illinois). 1988. 
Processing short course in Sri Lanka draws participants from 
nine countries. No. 39. p. 1-2. April.
• Summary: A total of 21 people from nine countries 
attended the course. The course, which covered all major 
aspects of soybean processing for food uses, was held from 
Jan. 11 to Feb. 11, 1988, at the Soyabean Foods Research 
Centre in Peradeniya. INTSOY Research Associate Wilmot 
B. Wijeratne acted as course coordinator. Cecil Dharmasena, 
the Sri Lankan national soybean coordinator, handled local 
arrangements for the course. Ellen Jayawardena and Fauzia 
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Hewavitharana served as the principal instructors from the 
staff of the research center.
 Epafuladito M. Kiwanuka operates Ken-Soya Foods 
Limited in Nairobi, Kenya. The company makes full-fat 
soy fl our by milling dry-roasted soybeans. The FAFFA 
Foods Plant in Addis-Ababa, Ethiopia, was represented 
by Yehualashe T. Demissies and Kassech Abegaz Mersha. 
The food plant is an independent company sponsored by 
the Ethiopian government and the Swedish International 
Development Authority. In collaboration with the Ethiopian 
Nutrition Institute, it produces a low-cost, protein-rich 
supplementary food product that is used primarily for infants 
and young children. The product contains 18% defatted soy 
fl our. Sales have recently reached 2,000 tonnes/year.
 Somendra Thapa from Indreni Soyabean Industries 
in Kathmandu, Nepal, came to the course with a special 
interest in the manufacture of soymilk and dairy analogs. 
His company is establishing a large-scale soymilk facility 
based on technology developed by Alfa-Laval. The Institute 
of Agricultural Research and Training (IART) in Nigeria was 
represented by Siddi (Sidi) Osho, a food technologist, and 
Margaret Ogundipe, a home economist. IART has developed 
a collaborative program with the International Institute 
of Tropical Agriculture to promote increased home and 
community use of soybeans as food. Judith Edmister, a food 
scientist from the Mennonite Central Committee (MCC) 
in Dhaka, Bangladesh, also attended the conference. MCC 
has worked on promoting home consumption of soybeans 
as a means to overcome the steady decrease in protein 
consumption in Bangladesh. Address: Univ. of Illinois, 
Urbana-Champaign, 113 Mumford Hall, 1301 W. Gregory 
Dr., Urbana, Illinois 61801. Phone: 217-333-6422.

1423. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY 
co-sponsors Illinois forum on full-fat soybeans in swine 
nutrition. No. 39. p. 2-4. April.
• Summary: The one-day session, which was held March 
25, 1988, at the Univ. of Illinois, drew together more than 70 
participants. INTSOY is a unique program that encourages 
research on alternative processing techniques and provides 
an opportunity to keep current on developments around the 
world in soybean processing. Swine nutrition systems are 
based on the availability of energy. Full-fat soybeans, in 
particular, can be used to increase energy density in the diet 
so that more calories can be packed into a given quantity of 
feed. Whole-herd feed conversion by using full-fat soybean 
meal averaged from 3.3 to 3.4 without the extruder. With the 
extruder, whole-herd feed conversion broke the 3.0 barrier.

1424. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY 
economist completes study of the Sri Lankan soybean 
industry. No. 39. p. 4. April.
• Summary: INTSOY agricultural economist Jane Gleason 
has recently fi nished a major, nine-month study of the 

Sri Lankan soybean industry. The purpose of the project 
was to evaluate the status of the country’s marketing, 
utilization, and production of soybeans: to analyze the 
relationships among production and marketing, processing 
and utilization, and consumption; to assess the impact of the 
home and village training program at the Soyabean Foods 
Research Centre (SFRC); and to recommend strategies that 
would promote growth of the soybean industry. Increased 
consumption of processed soyfoods in Sri Lanka will 
probably depend on expanded involvement of the private 
sector. To fully realize this economic potential, Gleason 
recommends that SFRC work closely with private businesses 
to promote the production and marketing of soy products 
developed at the center. A revised version of the fi nal report 
is scheduled to be published later in 1988 as part of the 
INTSOY publications series.

1425. Gleason, Jane E. 1988. Re: Update on developments 
with soyfoods in Sri Lanka. Letter to William Shurtleff at 
Soyfoods Center, May 13. 2 p. Typed, with signature.
• Summary: “I received your letter and packet of material 
this week. I have asked Hedda Schuurman of Plenty, Canada 
to look at the questions you have regarding their products.” 
Michael Hope-Simpson, Hedda’s husband, conducted the 
survey and received payment from both INTSOY and Plenty, 
Canada.
 “Enclosed is the last group of survey forms that 
Michael fi nished before he left. This should be the last 
batch and some of your questions, particularly those about 
MacSoy, may be addressed. Michael did a nice job. He can 
be contacted c/o Hedda Schuurman, Plenty, Canada Soya 
Utilization Project, Box 95, Kandy, Sri Lanka.”
 “About Plenty, Canada: Plenty, Canada is doing what 
SFRC should have done years ago, that is, putting into 
operation the soya processing techniques which were 
developed at SFRC and have been found to fi t well into local 
diets. Here in Sri Lanka, there is a tremendous gap between 
research and extension, and Plenty, Canada is fi lling that gap 
in the area of soya processing. The store in Kandy is highly 
successful in terms of revenue generation and amount of 
soyafoods sold. Plenty, Canada is preparing to open another 
store in Colombo this summer. Ian Taylor, project manager, 
was considering purchase of an extruder to make instant soya 
dhal and snack foods. He even went to INTSOY to discuss 
the possibility (it is a major breakthrough that a Plenty 
person went to INTSOY). As I was leaving the U.S. just at 
that time, I do not know whether he chose to buy one.
 “Plenty, Canada also has a rural training program geared 
towards low income groups. I am not too familiar with this, 
but I invite you to correspond with Hedda Schuurman. She is 
in charge of that aspect of Plenty’s project.
 “I have also enclosed the ‘End-of-Tour Report’ from 
my ten months of work here in Sri Lanka. It was submitted 
to USAID/Sri Lanka to fulfi ll our contract with them. Since 
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then, I have edited it for an INTSOY series book. It should 
be done by the end of the year.”

 Color photos show:  (1) The inside of the Soya Foods 
Research Centre with at least 8 people at work in 1988. 

 (2) A Sri Lankan man making tofu with Plenty Canada 
at Kandy, 1988. 

 (3) Some of the soyfoods developed by Plenty and the 
Soya Foods Research Centre, Kandy, Sri Lanka, 1988.
 There are 3 pages of typewritten attachments: (1) Dear 
Soya Food Producer, from Jane Gleason and Michael Hope-
Simpson. Explains the purpose of the survey and how they 
information collected will be used. (2) Participants in the 
survey of commercial soya food products in Sri Lanka. 
Gives the name and address of each manufacturer. Those for 
which no product name or date of introduction are available 
are: Maliban Biscuits, 389 Galle Rd., Ratmalana. New 
Edinborough Products, 19A 5t Lane, Nawala Rd., Rajagiriya. 
Regal Bakery, Matara. R.M.R. Manufacturers, 14/1 Aponso 
Ave., Dehiwala.
 (3) Soya products produced in Sri Lanka. Lists only 
the names of the products by product category, but not the 
manufacturer, address, or date of introduction. Address: c/o 
V.K. Selleck, 62/12 Halloluwa Road, Kandy, Sri Lanka.

1426. Mann, Oscar. 1988. Soybeans in Kenya (Interview). 
SoyaScan Notes. June 6. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: His father, Dr. Igo Mann, who died in 1987, 
did considerable work for the United Nations to introduce 
soybeans and protein foods to Central and East Africa. Igo’s 
main lifelong interest was livestock. Oscar, who worked as a 
cook with soyfoods in the community of Bhagwan Rajneesh 
in Antelope, Oregon, plans to return to Kenya to start a 
soyfoods (mainly tofu) company there. Address: P.O. Box 
20360, Nairobi, Kenya. Phone: 720-399.

1427. Kauffman, Harold. 1988. Re: Refocusing INTSOY’s 
work from soybean variety development to soyfoods 
development. Questions answered on Soyfoods Center 
letterhead (dated July 27) and returned to SC. 1 p.
• Summary: Dr. Kauffman became director of INTSOY on 
1 Jan. 1982. During 1983 a shift toward soybean utilization 
began. In 1984 INTSOY began phasing back work on 
soybean production as they expanded work on processing. 
In March 1985 the American Soybean Association (ASA) 
launched a program among their members to write USAID 
about cancelling support for any work (as by AID or 
INTSOY) that promotes soybean production overseas. 
INTSOY work on soybean production was terminated on 
21 Aug. 1986. On 1 April 1985 (April Fools Day) a new 
cooperative agreement with USAID was initiated. It called 
for INTSOY to focus on soybean utilization. Address: 113 
Mumford Hall, 1301 W. Gregory Dr., Urbana, Illinois 61801. 
Phone: 217-333-6422.

1428. IDRC/IITA/IAR&T. 1988. Soybean utilization 
project: Annual progress report 1987–1988. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 21 p. 
July.
• Summary: IDRC is the International Development 
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Research Centre of Canada. IAR&T is the Institute for 
Agricultural Research and Training at the Obafemi Awolowo 
University. Contents: Introduction. Documentation of the 
status of soybean utilization in Nigeria (specifi c objective 
A). Development of household level technology (specifi c 
objectives B and D): Development of recipes, setting up 
relevant assays and training of technical staff, nutritional 
evaluation of soy foods, training of extension home 
economist, training in project villages, activities of the 
trained government social development offi cers. Future 
program. Address: IITA, PMB 5320, Oyo Road, Ibadan, 
Nigeria.

1429. Erb, Gene. 1988. World’s hungry may suffer from U.S. 
drought, policies. Des Moines Register (Iowa). Aug. 21. p. 1, 
2J.
• Summary: Some relief offi cials said severe shortages of 
key commodities such as powdered milk and soy-based milk 
substitutes already are appearing.
 Fourteen million of the estimated 18 million to 20 
million people who die of hunger each year are children 
under 5, according to the United Nations.

1430. Golbitz, Peter. 1988. Soya interview: Improving the 
diets of people around the world with soyfoods [Dr. Harold 
E. Kauffman of INTSOY]. Soya Newsletter (Bar Harbor, 
Maine). July/Aug. p. 4-5.
• Summary: The protein shortage for many people in the 
less-developed countries of the world is very real and 
serious. There has been no global “green revolution” in 
legumes. It is not realistic to expect livestock production to 
meet most of the protein needs of people in the developing 
countries. In the future, most countries must rely on 
increasing amounts of plant proteins.
 In Sri Lanka a fi ve-year program helped establish a 
pilot processing plant and a dynamic training program. 
Preparation of food from whole soybeans in the home has 
not become as popular because of the time required for 
preparation and the cost of fuel for cooking.
 Zambia has recently promoted a policy of extrusion 
processing of soybeans combined with a grass roots program 
to promote home processing. Prospects look good that 
soyfoods will become an established part of the diet of 
people in Zambia.
 We believe that extrusion/expelling technology will 
survive the test of time in developing countries because the 
technology is quite simple and the equipment quite durable.
 The INTSOY program is now beginning to introduce 
this technology with cooperative activities between private 
industry and institutions and setting up model projects. 
Address: INTSOY, 113 Mumford Hall, 1301 W. Gregory Dr., 
Urbana, Illinois 61801. Phone: 217-333-6422.

1431. Lowes, Robert. 1988. What is the World Bank? 

Soybean Digest. Aug/Sept. p. 18-21.
• Summary: The World Bank was established at the 
United Nations Monetary and Financial Conference in July 
1944, held at the Bretton Woods vacation resort in New 
Hampshire. The World Bank began to operate in 1946. Since 
its inception, it has issued $121,000 million in loans. In fi scal 
1987, the World Bank authorized loans totalling $14,200 
million to projects in 39 countries and posted a profi t of 
$1,100 million. While 151 countries belong to the bank, 
only ones with a per capita gross national product (GNP) 
from $750 to $2,500 a year qualify for assistance. In 1960, 
a World Bank affi liate called the International Development 
Association (IDA) was created to issue long-term, “soft” 
loans to extremely poor countries. These nations have a per 
capita GNP of less than $750 a year.
 Note: Webster’s Dictionary defi nes gross national 
product, a term fi rst used in 1947, as “the total value of the 
goods and services produced by the residents of a nation 
during a specifi ed period (as a year).”

1432. Osho, Sidi M. 1988. Small scale and home processing 
of soybeans. Paper presented at UNICEF sponsored Soybean 
Utilization Workshop. 3 p. Held 19-22 Sept. 1988 in Enugu. 
[3 ref]*
Address: Inst. for Agricultural Research and Training 
(IAR&T), Ibadan, Nigeria.

1433. SoyaScan Notes. 1988. The Bumpers Amendment (D-
AR) to the U.S. Foreign Assistance Act (Overview). Sept. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: The Bumpers Amendment states that no 
funds shall be expended under this act for “any testing 
or breeding feasibility study, variety improvement or 
introduction, consultancy, publication, or conference training 
in connection with the growth of production in a foreign 
country of an agricultural commodity for export which 
would compete with a similar commodity grown or produced 
in the United States.”
 This kind of restriction protects particular U.S. interests 
but it can cause broader problems. Sometimes U.S. research 
conducted in foreign countries can be of great help to 
American farmers (e.g. soybean rust research in Brazil). 
Sometimes U.S. interests in increasing exports may require 
supporting commodities grown overseas that are also grown 
in the USA. Also, the U.S. generates signifi cant ill-will by 
trying to block all World Bank loans to developing countries 
to grow certain crops that will compete with U.S. agriculture.
 Associated with the Bumpers Amendment was John 
Baize, who spoke before a Congressional hearing and 
harshly criticized the University of Illinois for its INTSOY 
program. He is still (2004) active as an international 
marketing specialist with John Baize and Associates in or 
near Washington, DC.
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1434. USDA Foreign Agricultural Service, Information 
Systems Management Div., Database Administration Branch. 
1988--. FACTS (Foreign Agricultural Commodity and Trade 
Statistics) Database. FAS USDA Oilseeds/Products, Room 
5638 South, 14th and Independence Ave. S.W., Washington, 
DC 20250-1000. [23500000 ref]*
• Summary: First available for use: Sept. 1988. Statistics as 
of 13 Dec. 1990: Total number of records: 23,500,000, but 
composed of various fi les and record types. Earliest records/
statistics: 1967. Scope: Imports, exports, and re-exports of 
all agricultural commodities to the U.S. from other countries, 
and from the U.S. to other countries. It does NOT include 
imports and exports between other foreign countries, so that 
it could not to be used to fi nd total exports of soybeans from 
Brazil to all other countries, or total imports of soybeans to 
Japan from all other countries, or soybean trade between 
Brazil and Japan. Those statistics could be obtained from 
another FAS (Foreign Agricultural Service) database or from 
the United Nations Trade Database.
 This database was created in Sept. 1988 by the 
merger of three earlier computerized database. FAS has 
been maintaining U.S. trade and other data collections on 
computers for a long time. In the early 1970s FAS created 
two databases in an IBM mainframe computers. One was 
called the BATCH system and the other the SAS system. In 
1983 they added a “2+5 Year System” on a Wang computer. 
In Sept. 1988 they merged these three on a Vax cluster. FAS 
gets the data from the U.S. Census Bureau (part of the Dept. 
of Commerce), which in turn gets it from the U.S. Customs 
Service (part of the Dept. of the Treasury), which is the 
originating organization for imports and exports data. They 
collect tariffs on imports, and they have been recording this 
data in machine readable form since at least 1967. Some of 
the basic data comes from attaché reports. The program that 
runs the database is the Global Economic Data Exchange 
System (GEDES), CP (Commodity Program) Subsystem.
 The public can request a search on this database; it 
cannot be searched online by the public. The best ways to 
request a search are (1) via Alan Holz (phone: 202-382-0090) 
or Debby Pumphrey (202-382-8232) at FAS Oilseeds and 
Products Div., or via the FAS Information Division, which 
is the interface with the public (phone 202-447-7115). The 
database is hard to search but using special extract programs, 
the people mentioned above can get very specifi c data on 
soybean crushing by country, etc. Address: Washington, DC. 
Phone: 202-447-4989.

1435. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar 
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of 
public soybean varieties in the United States and Canada. 
USDA Technical Bulletin No. 1746. 68 p. Oct. [20 ref]
• Summary: Contents: Old domestic varieties. Modern 
domestic varieties from public institutions. Germplasm 
resources information network. Tables: 1. Number of 

U.S. and Canadian soybean varieties by maturity group. 
2. Number of U.S. and Canadian soybean varieties by 
country of origin. 3. Origins and pedigrees of old domestic 
soybean varieties. 4. Lost old domestic soybean varieties. 5. 
Literature on old domestic soybean varieties in chronological 
order. 6. Origins and pedigrees of modern domestic soybean 
varieties from public institutions. 7. Genetic information 
on backcross-derived public soybean varieties. 8. Genetic 
information on backcross-derived soybean parental lines. 
9. Public soybean variety registrations and licenses. 10. 
Corrections to published pedigree information.
 Abstract: “In this report are described the origins of the 
440 U.S. and Canadian soybean varieties that are maintained 
in the USDA Germplasm Collection at Urbana, Illinois, and 
Stoneville, Mississippi. Varieties in commercial use before 
the mid-1940’s were mostly introductions, and this report 
includes for each the geographic place of origin, the person 
or institution that provided the seeds, the foreign variety 
name (if any), as well as information about when it was 
released and who released it in the United States or Canada. 
Modern varieties have been developed by hybridization and 
selection. In this bulletin, the pedigree is specifi ed and where 
and when each variety was developed and released. This 
information allows researchers and breeders to trace modern 
soybean varieties back to their introduced ancestors and 
facilitates breeding plans and evaluation of the germplasm 
base of the current commercial soybean crop.”
 Table 4, titled “Lost old domestic varieties,” lists the 
source of each: Acme–PI 14.954 from Shanghai, China, in 
1905. Akasoya–From Japan via Indiana. Allison Black–D.T. 
Allison, Tennessee. Amherst–PI 4.913 (PI 17.275) from 
Japan in 1900. Arikara–O. Will Company, North Dakota. 
Arkan–PI 87.050 from Niummen, Keisho Nando, Korea, in 
1930. Arksoy 2913–Arkansas Experiment Station, Marianna 
(similar to ‘Arksoy’). Auburn–PI 21.079A from Tieling, 
Manchuria, China, in 1907. Baird–PI 6.414 (PI 22.333) from 
Pyongyang [P’yongyang], Korea, in 1901. Biltan–Selection 
from ‘Otootan’, South Africa.
 Brindle–PI 20.407 from Merkoechofka, Siberia, in 
1906. Brooks–PI 16.789 from Hangchow, China, in 1905. 
Brownie–PI 6.414 (PI 17.256) from Pyongyang, Korea, in 
1901. Buckshot–PI 6.334 (PI 17.251) from Tokyo, Japan, in 
1901. Burnette–From Farmville, North Carolina. Butterball–
PI 8.433 (PI 17.273) from Japan in 1902, via Rhode Island 
AES [Agricultural Experiment Station] in 1903. Chame–PI 
80.473 from Tokyo, Japan, in 1929. Chang–PI 54.610-2 from 
Changchun, Kirin, China, in 1921. Chernie–PI 18.227 from 
Khabarovsk, Siberia, in 1906. Chinaton Echo–From Harrow, 
Ontario, Canada.
 Chiquita–PI 27.707 from Hankow, China, in 1910. 
Chuku–La Choy Company, Ohio. Cibao–From El Salvador. 
Delnoshat–Delta Station selection 6679, Mississippi. 
Delredo–From Mississippi. DeSoto–Ohio farmer. Dortchsoy 
No. 2–Dortch Seed Company, Arkansas (selected from 
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‘Ogden’, similar to ‘Ogden’). Dortchsoy No. 6–Dortch Seed 
Company, Arkansas. Dortchsoy No. 7–Dortch See Company, 
Arkansas. Doxie–Georgia Experiment Station.
 Duggar–PI 17.268C, a selection from ‘Ito San.’ Early 
Brown–PI 25.130 and PI 25.161 from Tennessee AES and 
Indiana AES in 1909. Eda–PI 17.257 from Japan in 1890. 
Edgecombe–R.P. Cocke, Williamsburg, Virginia. Edna–PI 
6.312 (PI 17.252C) from Tokyo, Japan, in 1901. Edward–PI 
14.953 from Shanghai, China, in 1905. Fairchild–PI 19.184 
from Newchwang, Manchuria, China, in 1906. Farnham–
PI 22.312 from Shanghai, China, in 1908. Feed All–A.M. 
Johnson, North Carolina. Flat King–PI 6.312 (PI 17.252) 
from Tokyo, Japan, in 1901.
 Flava–PI 16.789A from Hangchow, China, in 1905. 
Gala–Georgia Experiment Station. Gem–P.B. Hutchins, 
Missouri. George Washington–From Virginia. Giant Yellow–
PI 22.415 from Naples, Italy, in 1908. Golden–Harrow 
Experiment Station, Ontario, Canada. Goshen Prolifi c–
Farmer selection, North Carolina. Hamilton–From USDA 
number 23 by Ohio Experiment Station in 1909. Hankow–PI 
6.559 from beyond Chiu Niu, China, in 1901. Hansen–PI 
20.409 from Merkoechofka, Siberia, in 1906.
 Hay Boy–Farmer selection, North Carolina. Herman–
From North Carolina. Hiro–PI 86.038 from Obihiro, 
Hokkaido, Japan, in 1930. Hope–PI 6.335 (PI 17.267) from 
Tokyo, Japan, in 1901. Ignotum–E.E. Evans, Michigan. 
Italian–Canada Experiment Station. Ito San–PI 17.268 
from Japan in 1890. Jet–PI 17.861 from Sachon, China, in 
1906. Johnsoy–A.E. Johnson, North Carolina. Kentucky A–
Kentucky Experiment Station selection.
 Kia–Illinois Experiment Station selection. Kungchuling–
From Manchuria, China. Looney No. 2–Farmer selection, 
Tennessee. Lowrie–PI 22.898A from Paotingfu, Chihli, 
China, in 1908. Loxitan–Delta Experiment Station selection, 
Mississippi. Ludeke–Farmer selection, North Carolina. LZ–
Louisiana Experiment Station selection. Mammoth Brown–
Unknown. Manhattan–PI 6.333 (PI 17.277) from Tokyo, 
Japan, in 1901. Matthews–Farmer selection, Georgia.
 Merko–PI 20.412 from Merkoechofka, Siberia, in 1906. 
Meyer–PI 17.852 from Peking, China, in 1906. Midunk–
Funk Brothers Seed Company, Illinois. Mikado–Farmer 
selection, Indiana. Misstucky–Farmer selection, Kentucky. 
Morgan–PI 22.633 from Sheklung, Kwongtung [Kwangtung 
/ Guangdong], China, in 1908. Mount Carmel–PI 70.218-2 
from Wuchiatzu, Manchuria, China, in 1926. Mukden No. 4–
Wisconsin Experiment Station selection. Nanking–PI 71.597 
from Nanking, China, in 1927 (see CNS, p. 6). Nanksoy–PI 
104.881 from Nanking, China, in 1934.
 Nansemond Early–Farmer selection, Virginia. Natsu–PI 
19.984 from Yokohama, Japan, in 1907. Nemo–PI 19.985 
from Yokohama, Japan, in 1907. Nielsen–PI 22.644B from 
Hangchow, Chekiang, China, in 1908. Nigra–PI 22.407 from 
Hong Kong, China, in 1908. Nuttall–PI 6.416 (PI 17.253) 
from Pyongyang, Korea, in 1901. Okute–PI 19.986 from 

Yokohama, Japan, in 1907. Oloxi–Coker’s Seed Company, 
South Carolina. Otoxi–From South Africa. Ozark–PI 37.272 
from Kogen Province, Korea, in 1914.
 Pee Dee–Coker’s Seed Company, South Carolina. 
Pingsu–PI 18.259 from Tschang-ping-tsu, China, in 1906. 
Preston–Virginia Experiment Station selection. Quillian–
Farmer selection, Oklahoma. Rattlesnake–Kentucky 
Experiment Station selection. Riceland–PI 20.797 from 
Shanghai, China, in 1907. Rila–Marsh Foundation, 
Ohio. Sainte Anne–Canada Experiment Station selection. 
Samarow–PI 17.260 from J.M. Thorburn and Company in 
1902. Saskatoon–Farmer selection, Canada.
 Sedo–PI 23.229 from Tientsin, Chihli, China, in 
1908. Sherwood–PI 17.862 from Tientsin, China, in 1906. 
Southern Green–PI 62.839 from Nanking, China, in 1925. 
Southern Prolifi c–PI 37.250 from Keiki Province, Korea, in 
1914. Stuart–PI 22.644 from Hangchow, Chekiang, China, 
in 1908. Summerland–Canada Experiment Station selection 
[British Columbia]. Suru–PI 89.128 from Kyojo, Korea, in 
1930. Swan–PI 22.379 from Canton, Kwangtung, China, 
in 1908. Taha–PI 21.999 from Boshan, Shantung, China, in 
1907. Tanloxi–Delta Station selection 483, Mississippi.
 Tashing–PI 20.854 from Harbin, Manchuria, China, 
in 1907. Tensas–PI 104.881 from Nanking, China, in 
1934 (same as Nanksoy). Texoil–Farmer selection, Texas. 
Tinzan–From Australia. Trenton–PI 24.610, a selection 
from ‘Mammoth (Yellow)’ in Kentucky in 1904. Trinitaria–
From El Salvador. U.S.-5–PI 54.563-5 from Jungchiangko, 
Shengking [Liaoning], China, in 1921. Vilnensis–From 
Poland. Vireo–PI 22.874 from Tokyo, Japan, in 1908. White 
Eyebrow–PI 30.745 from Wulukai, Kirin, China, in 1911.
 Yellow Biloxi–North Carolina Experiment Station 
selection. Yokotenn–PI 19.981 from Yokohama, Japan, in 
1907. Yosho–PI 6.314 (PI 17.262) from Tokyo, Japan, in 
1901.
 Talk with Dr. Richard Bernard. 1998. July 12. He 
considers this to be his best publication on this subject, but 
it is quite similar to INTSOY Series No. 30 titled “USDA 
soybean germplasm collection inventory. Vol. 1,” published 
in August 1987. Address: 1-2. Urbana, Illinois; 3-4. 
Stoneville, Mississippi.

1436. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY 
research aims to expand use of soy fl our for improved human 
nutrition. No. 40. p. 1-2. Oct.
• Summary: Full-fat fl our is high in protein, making it 
ideal as an additive for commercial bakery products or for 
supplementing the cereal grains used for manufacturing 
staple foods in many developing countries.
 “Nevertheless, full-fat soy fl our has not been widely 
used, even in the poorest countries that have a desperate 
need for additional sources of low-cost protein and calories. 
One major problem is the high cost of milling full-fat 
fl our. Because of the soybean’s relatively high oil content, 
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conventional milling equipment cannot produce a fl our with 
particles small enough for easy blending with cereal fl ours.
 “The oil in full-fat fl our also causes a number of storage, 
handling, and packaging problems. The high oil content 
greatly increases the rate at which the fl our turns rancid. 
Furthermore, the fl our has a brownish color that adversely 
affects the appearance of some food products.
 “... most of these problems can be overcome by using 
partially defatted meal produced by combining a single-
screw dry extruder with a simple mechanical oil press [screw 
press]. The meal or cake contains about 5% oil and almost 
50% protein. The same process also produces a high-quality 
edible oil...
 “Because of its lower oil content, this cake can be easily 
ground into fl our with conventional milling equipment.”
 Reduced loaf volume is a major limiting factor in using 
soy fl our in bread. Soy fl our absorbs and binds more water 
than regular cereal fl ours. Soy-blended breads are kept fresh 
for a longer time than wheat or cereal breads because of the 
increased water absorption and retention.
 “The longer freshness of soy-cereal breads is especially 
important in developing countries, where bread is most often 
not individually packaged... The protein content of the bread 
with 12% low-fat soy fl our is increased by 25% over bread 
containing only wheat fl our. Soy fl our also improves the 
nutritional quality of the bread by complementing the amino 
acids in wheat and other cereal fl ours.
 “A number of other baked products with varying 
levels of added soy fl our have been successfully tested in 
the INTSOY laboratory. These include: twist breads, 18%; 
biscuits, 12%; croissants, 10%; doughnuts, 10%; banana 
cake, 25%; carrot cake, 12%; plain cake, 25%; and muffi ns, 
20%...
 “The partially defatted soy fl our is especially promising 
for adding protein to the diet in developing countries, where 
most of the staple foods are made from starchy cereals, roots, 
and tubers... Experimental work by INTSOY, conducted 
in collaboration with visiting Indian scientist S.K. Mital, 
indicated that chapati could be fortifi ed with as much as 20% 
soy fl our and show only minimal changes in taste, color, and 
texture.”
 In the African nation of Zambia, the major staple is 
mealy meal, made from waxy corn fl our and cooked in the 
form of porridge or nshima. Tests showed 15% partially 
defatted soy fl our could be added to the mealy meal.

1437. INTSOY Newsletter (Urbana, Illinois). 1988. INTSOY 
hosts visiting scientists from India. No. 40. p. 2-3. Oct.
• Summary: INTSOY recently hosted 6 Indian scientists. 
The researchers from G.B. Pant University in Pantnagar were 
Brij K. Mital, Yogesh C. Aggarwal, Surendra K. Mittal, and 
Ashok Tikkoo. B.K. Mital serves as professor and head of 
the Department of Food Science and Technology. His special 
interest is developing soy yogurt and fermented soyfoods.

 Birendra S. Bisht and Sitaram D. Kulkarni are the 
2 researchers from the Central Institute of Agricultural 
Engineering in Bhophal. Bisht is mainly interested in 
developing pilot plants for the manufacture of soy-fl our tofu, 
soy snacks, extracted soy products, and soy-blended baked 
goods. During their 3 to 4 month stays, the scientists worked 
on INTSOY’s extrusion/expelling and baking projects 
and on various projects in the Departments of Agricultural 
Engineering and Food Science. The scientists completed 
collaborative research at INTSOY.

1438. INTSOY Newsletter (Urbana, Illinois). 1988. Meal 
from extrusion/expelling proves effective in swine rations. 
No. 40. p. 3-4. Oct.
• Summary: Recent feeding trials conducted by the Animal 
Science Department at the University of Illinois confi rm that 
partially defatted meal from the extrusion/expelling process 
can be used effectively in swine diets.
 The average daily gain measured in kilograms was 0.821 
for the corn and solvent-extracted meal, 0.879 for the corn 
and soybean meal formulation with added oil, and 0.845 for 
the expeller cake.

1439. INTSOY Newsletter (Urbana, Illinois). 1988. Soybean 
markets in Bangladesh prime for future expansion. No. 40. p. 
2. Oct.
• Summary: “The market for soybeans in Bangladesh is 
now at a critical stage where implementation of small- and 
medium-scale processing technologies could have a major 
impact, according to Jane Gleason, INTSOY agricultural 
economist. Gleason recently spent 12 days in Bangladesh 
visiting soybean processing facilities and meeting 
with offi cials from the government, private volunteer 
organizations, and local businesses.
 “She reports that the Mennonite Central Committee 
(MCC) has been especially active in promoting 
increased soybean utilization. Working with local biscuit 
manufacturers, MCC has helped introduce the concept of 
fortifying wheat fl our with full-fat soy fl our. Two biscuit 
makers are already using soy fl our, and at least three others 
are testing the product. Most of the biscuits are made from 
raw soybean fl our. The trypsin inhibitor is largely destroyed 
by heat during baking.
 “Initially, MCC produced the fl our at its processing 
laboratory in Maijdi. The fl our was then sold to the 
manufacturers through MCC’s wholesale outlet. More 
recently, the biscuit companies have been directly purchasing 
whole soybeans for processing in their own facilities. One of 
these companies already produces more than one metric ton 
of soy-fortifi ed biscuits per day.
 “Other organizations, such as Biman and a Baptist 
Church group, are experimenting with soybeans as animal 
feed, especially for poultry. In addition, at least two 
entrepreneurs are interested in producing a soymilk that 
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would be marketed in competition with soft drinks. The two 
companies are expected to require at least 550 metric tons of 
soybeans per year.”
 “The Source, which is MCC’s local outlet, also sells 
processed soy fl our at retail and about 400 to 500 kilograms 
of soybeans per month on the wholesale market. Most 
of these soybeans are purchased by the local Chinese 
community to manufacture tofu.
 “Promoting rural development with soybeans: Another 
important component of the soybean program in Bangladesh 
is the Food Products Development Centre (FPDC). The 
major objectives of FPDC are to develop low-cost food 
processing technologies that are accessible to the rural 
unemployed and to increase use of soybeans and other crops 
that can improve nutrition in the rural areas. As part of its 
effort to create new jobs, FPDC plans to promote small-scale 
commercial processing of soybeans for manufacture of the 
local snack food, chanachur.
 “During 1987, Ellen Jayawardena, training coordinator 
for the Soybean Foods Research Centre in Sri Lanka, 
conducted several classes for FPDC personnel on home 
and village soybean preparation. These people, in turn, are 
to serve as local trainers. MCC also has several soybean 
cooking demonstrators in the Moakhali and Chuadanga 
districts and the Dhaka area. In addition, MCC personnel 
have sold soybeans door-to-door in a number of villages 
where that commodity is in short supply.
 “Gleason reports that both extrusion cooking and 
soymilk processing have signifi cant potential for expanding 
soybean markets in Bangladesh. She further concludes that 
the extrusion / expelling process developed by INTSOY 
could play an important role in providing a new source of 
high-quality soy oil for Bangladesh.”

1440. Breeze-Courier (Taylorville, Illinois). 1988. New fl our 
process could expand use of soybeans. Nov. 25.
• Summary: The soybean continues to be largely 
underutilized as a direct human food source even in the 
poorest countries with a desperate need for a low-cost source 
of protein and calories, despite its high protein content. 
Researchers in the Department of Food Science from the 
International Soybean Program (INTSOY) already have 
produced an array of tasty, baked products made with 12-
25% soy fl our using an innovative processing system. All 
these products–from cakes and breads to cookies and pizza 
dough–contain 50% or more protein than their counterparts 
made from only wheat or other cereal fl ours. The meal or 
cake produced from the process has about 50% protein and 
5% oil. The new soy fl our also keeps baked products fresh 
for a longer time than for wheat fl our alone. The major 
breakthrough in developing this new processing system for 
fl our came when researchers began precooking soybeans in 
an extruder before passing them through a mechanical oil 
press. The process yields two value-added products–a highly 

stable natural oil and a meal or cake with most of the oil 
removed. According to Alvin Nelson, INTSOY utilization 
program leader, “This cake has an advantage because it can 
be ground into fl our with an inexpensive hammer mill. By 
comparison, cake that retains all the soybean’s original oil 
requires very expensive equipment for milling.”

1441. Meyers, Oval, Jr. 1988. Agricultural development, 
research, and extension in Zambia. International Agriculture 
Update (Univ. of Illinois) 3(4):12-14. Nov.
• Summary: ZAMARE is the Zambia Agricultural Research 
and Extension project. MAWD is the Ministry of Agriculture 
and Water Development. In 1988 INTSOY worked with 
these two groups to train people in soybean utilization. 
Address: Offi ce of International Agriculture.

1442. Hymowitz, Ted. 1988. Places to study soybeans in 
Brazil (Interview). SoyaScan Notes. Dec. 6. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: In addition to the National Soybean Research 
Center at Londrina, see Institute Agronomico at Campinas 
(3-4 hour drive from Londrinas), and the FAO Food Lab 
there at Fazenda, Santa Lisa. Write Romeo Kiihl at Londrina 
(a well educated plant breeder with a strong grounding in 
the literature). Okay to mention Ted’s name. Brazil has no 
equivalent of the National Agricultural Library in the USA.
 Try to go to Rio Grande do Sul, where soybean growing 
was started in Brazil, probably by Germans and Italians. 
Visit the University of Rio Grande do Sul at Porto Alegre. 
Look under Soja in card catalogs. Its a long trip by car but 
lovely countryside. Address: Prof. of Plant Genetics, Urbana, 
Illinois.

1443. Okabe, Shiro. 1988. Editorial: A year end perspective. 
Palawija News (Bogor, Indonesia) 5(4):3. Dec.
• Summary: There were a number of developments in the 
fi eld of CGPRT crops during 1988. Prices of soybean went 
up after initially low levels. Brazil established itself as a 
major player in the world market of soybean. The private 
sector has successfully engaged itself in the development of 
soybean in India, Indonesia, Thailand and the Philippines. In 
the area of research and development, the region has several 
active networks covering a large number of crops. These 
include the Asian Grain Legumes Network organized by 
ICRISAT, which now has fi rmly established itself in South 
and Southeast Asia. A positive sign is the news that the 
proposed Asia-Pacifi c Association for Agricultural Research 
Institutes (APAARI) has generated suffi cient interest from 
the national agricultural research systems to formally 
establish the association. Address: Director, CGPRT Centre, 
Bogor.

1444. FAO Yearbook–Production. 1988-2004. Serial/
periodical. Rome, Italy: Food and Agricultural Organization 
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of the United Nations. Yearly. ca. 350 p.
• Summary: See also the earlier FAO Production Yearbook, 
of which Vol. 12 was 1958.

1445. Asian Vegetable Research and Development Center. 
1988. International cooperation. Shanua, Taiwan: AVRDC. 
pp. 110-114. *
Address: AVRDC.

1446. Gleason, Jane E.; Weliwita, S.M.A. 1988. Home and 
village level soya bean utilization training in Sri Lanka: 
Accomplishments, constraints, and potential. Sri Lankan J. 
of Agricultural Sciences 25(2):48-66. *
• Summary: The Home and Village Level Utilization 
(HVLU) program began in 1978. From 1978 to Nov. 
1988 Soya Food Research Center (SFRC) trainers directly 
trained over 30,000 people in soya utilization. Outstation 
demonstrations accounted for almost 27,000 of the total, 
which over 4,000 were trained at SFRC. It has hosted 217 
training courses during the ten years. A good summary of 
this article was published in Soyanews. 1989. April-June. p. 
1, 4.

1447. Jain, Manoj. 1988. Educating health workers and 
villagers on the dietary uses of soy foods in Madhya Pradesh, 
India. Food and Nutrition Bulletin (United Nations Univ.) 
10(4):41-44. [9 ref]
• Summary: “Research has shown soy foods to be easily 
preparable, highly nutritious, and inexpensive. Common soy 
foods are soy milk, tofu, soy fl our, soy yogurt, and miso, 
which can easily be prepared at home with conventional 
utensils.” A brief description is given of how to make soy 
milk and tofu at home.
 “The training program was developed in conjunction 
with the Mahatma Gandhi Memorial College in Indore, 
Madhya Pradesh, and a non-profi t voluntary agency, 
Bharatiya Grahmeen Mahila Sangh (BGMS).
 “In a two-day training programme, health workers 
were taught soy-foods preparation, soy nutrition, and how 
to conduct demonstrations in villages. Health workers and 
BGMS workers in groups of four prepared soy milk, tofu 
(soy paneer), soy yogurt, and other indigenous recipes such 
as soy bugiya (soaked blended soybeans mixed with gram 
fl our and spices) and halwa (a sweet).
 “After completing the training, the workers conducted 
demonstrations in eleven selected villages.”
 “Results: Thirty-fi ve extension workers from BGMS 
and 15 government health workers from Indore District 
were trained for two days on the uses of soybeans. Over 
a two-month period, each worker gave an average of nine 
demonstrations. Each demonstration as attended on average 
by 23 women.
 “The initial response of the villagers to soy foods was 
one of surprise. A typical comment was: ‘We grow the crop 

and store it in our homes, yet did not know that it could be 
used for food.’ They were amazed to see the many foods that 
could be prepared from soybeans.”
 “The most readily acceptable items were those that 
resembled indigenous foods and were easy to prepare, such 
as roasted and fried soybean, soy halwa, soy chutney, and 
vegetables stuffed with okra and tofu. Soy milk was not 
well accepted because of its beany fl avour. When a mixture 
of 50% soy milk and 50% cow’s milk was made and fennel 
seeds were added, it was more acceptable. The taste of 
soy yogurt (with 50% or 100% soy milk) was much more 
acceptable than that of soy milk. In making soy milk, tofu, 
and soy yogurt, a major problem was grinding the soaked 
soybeans on a grinding stone; the soybeans are slippery and 
grinding is time-consuming.”
 There are 4 tables. Table 3 shows “Nutritional content 
and cost of various indigenous foods prepared with and 
without soybeans.” The seven foods are: Chappati [chapati], 
salad, cutlets, weaning food, chikki (sweet), papad, and badi. 
Address: Medical student, Boston Univ. School of Medicine, 
Boston, Massachusetts; Also work on his master’s degree at 
the Univ.’s School of Public Health.

1448. Segal, Howard. 1988. “Little plants in the country”: 
Henry Ford’s village industries and the beginning of 
decentralized technology in modern America. Prospects 
(Paris, UNESCO) 13:181-223. *

1449. Shannon, D.A.; Ngoyi, M.; Kilumba, N. 1988. On-
station agronomic trials with soybeans and groundnuts. In: 
International Institute of Tropical Agriculture. Resource 
and Crop Resource and Crop Management Program Annual 
Report for 1986. Ibadan, Nigeria. See p. 163-65. *

1450. Food and Agricultural Organization of the United 
Nations. 1988. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 42:155.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
* = Unoffi cial fi gure. Austria: Harvested 6,000* ha, yielding 
10,000* metric tons.

1451. Larcher, Jacques; Volper, S.; Aubin, J.P. 1988. Le soja 
en régions tropicales: une synthèse des recherches de l’IRAT 
[The soybean in tropical regions: A summary of research 
conducted by IRAT]. Memoires & Travaux de l’IRAT 
(France) No. 15. 185 p. [91 ref. Fre]
• Summary: IRAT stands for Institut de Recherches 
Agronomiques Tropicales (Tropical Institute of Agronomic 
Research). Contents: Varietal improvement: Introduction 
of varieties, screening varieties, creating new varieties. 
Cultural practices: Preparing the soil, water needs of the 
soybean, planting, harvest, production and storage of seeds. 
Cultural systems: Crop rotations, companion crops, times 
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of working. Fertilizers: Mobilization minerals, diagnosis 
based on foliage, nitrogen fertilizers, phosphate fertilizers, 
potassium fertilizers, organic manure, preformulated manure. 
Inoculation: Effects of inoculation on the nodulation and 
the yield of soybeans, methods of inoculation, selection of 
stocks of Rhizobium japonicum, determination of the dose of 
inoculum suited to the fi eld, production of inoculum, survival 
of Rhizobium japonicum in tropical soils. Crop protection: 
Bacterial diseases, fungal diseases, viral diseases, nematodes, 
insects, chemical defoliation, herbicides. Technology: 
Senegal, Cameroon.
 Appendixes: 1. List of varieties. 2. List of the main 
soybean varieties introduced to Benin, Burkina Faso, 
Cameroon, Comoro Islands, Côte d’Ivoire, Ethiopia, French 
Guiana, Madagascar, Mali, Niger, Polynesia, Central African 
Republic, Reunion and Martinique, Senegal, Togo. 3. 
Norms of observation and methods employed by IRAT. 4. 
Improvement of the components of soybean yield. Technical 
guide for growing soybeans in Senegal, Côte d’Ivoire, and 
French Guyana.
 The section titled “Introduction of Varieties” (p. 9) 
notes that between the fi rst and second world wars, the 
French peasantry introduced the soybean to Madagascar and 
cultivated it in the regions of Ambatolampy, Antsirabé, and 
Ankazomiriotra. It is interesting to note that it was in the 
latter locality that the fi rst attempts were made to transform 
soybeans into milk and cheese [soymilk and tofu] in 
Madagascar. In Cameroon, eleven varieties, which originated 
in the USA and East Asia, were introduced between 1924 
and 1945.
 In 1965 IRAT introduced the soybean into its research 
programs and began, as a fi rst step, by establishing soybean 
varietal collections in the different countries where IRAT was 
working: 1966 in Senegal, Madagascar, and Cameroon. 1967 
in the Central African Republic and Mali. 1968 in the Côte 
d’Ivoire. 1969 in Benin. 1971 in the Comoro Islands. 1972 
in Ethiopia. 1974 in Togo and Niger. 1975 in Burkina Faso, 
Réunion, French Guiana, Martinique, and Polynesia. The 
fi rst collections, established in 1966 from soybean varieties 
originating in Rwanda, the USA, Rhodesia, and Tanzania, 
were progressively disseminated to the other countries.
 Subsequent participation of IRAT researchers in the 
international variety trials conducted by INTSOY (USA) 
and by IITA (Ibadan, Nigeria) enabled IRAT to diversify its 
genetic resources and to test, mainly through the INTSOY 
trials, the varieties that it had developed.
 Varietal selection (p. 10-22): Senegal: From 1966 to 
1970, 120 soybean varieties received were tested by CNRA 
Centre National de Recherche Agronomique (French) 
of Bambey (Baol), then at Nioro du Rip (Sine-Saloum), 
where the best yields, of about 1,500 to 2,000 kg/ha were 
obtained with the variety Geduld. Starting in 1970 Bambey 
was abandoned and trials were continued at Séfa (Sefa, 
Casamance) and Synthiou Malème (in eastern Senegal), 

where the ecology was more favorable for soybean 
cultivation. Breeding of new varieties started in about 1972 
in Senegal (see p. 22-33).
 Note 1. This document contains the earliest clear date 
seen for cultivation of soybeans in Senegal (1966).
 Central African Republic: In 1967, at the request of 
the Ministry of Rural Development, via FAO, 80 soybean 
varieties of very diverse origins were introduced and tested 
at the Grimari station. The variety Avoyelles yielded 1,218 
kg/ha.
 Mali: The varieties G15 and G115 (Jupiter) from 
Burkina were introduced to Mali in 1967. Then in 1969 
IRAT introduced 26 new varieties, of which 11 originated in 
the Central African Republic and 15 in Senegal.
 Côte d’Ivoire: From 1968 to 1977 IRAT introduced 171 
soybean varieties to the Côte d’Ivoire.
 Togo and Benin: These two contiguous countries have 
comparable ecologies. IRAT’s with soybeans in Benin began 
in 1969. In 1970 IRAT introduced to Niaouli, Benin, 45 
varieties originating in Taiwan, Central African Republic, 
Madagascar, and Senegal. This collection was continued 
from 1970 to 1974, because two crops a year were possible, 
at the stations of Niaouli and Ina in Benin, and 3 stations in 
Togo. In 1975 IRAT-Togo cooperated with INTSOY in the 
fi rst soybean trials in Togo. The fi rst seeds were planted at 
Davié in southern Togo on May 2, at Amoutchou in central 
Togo on May 7, and in Kitangbao in northern Togo on July 
8. Togo. Table 12 shows the average yields from 1970 to 
1974 from the varieties Columbia, Mandarin, Clark 63, and 
E 73. These yields were low due to the absence of any use 
of fertilizers or inoculants, and the poor germination of the 
seeds. [Note 2. From Whigham and Judy (1975) and Dumont 
(1981) we have learned the exact dates that soybeans were 
planted in Benin and Togo]. Comoro Islands: 63 soybean 
varieties from the Madagascar collection were introduced in 
1971 and tested on Grand Comoro (Comore) and at Anjouan 
(800 meters altitude). At Anjouan the best variety was 
Biloxi, which had an average yield of 2,000 kg/ha. On Grand 
Comoro the yields were lower, about 1,500 kg/ha. Having 
little future, soybean research was stopped in 1976. Note 3. 
This document contains the earliest date seen for soybeans 
in the Comoro Islands, or the cultivation of soybeans in the 
Comoro Islands (1971) (one of two documents). The source 
of these soybeans was Madagascar.
 Niger: In 1974 IRAT introduced from Senegal 17 
varieties of various origins; the results were mediocre (in 
part from absence of inoculation): ICA Toroa 662 kg/ha, ICA 
Lili 312 kg/ha, Improved Pelican 335 kg/ha, Mandarin 300 
kg/ha. Two INTSOY trials took place in 1975 at Maradi and 
Gaya. This time the yields were very encouraging; at Maradi 
the variety Forrest yielded 3,500 kg/ha.
 Note 4. This document contains the earliest date seen 
for soybeans in Niger, or the cultivation of soybeans in Niger 
(1974). The fi rst 17 varieties introduced originated in various 
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countries.
 Burkina Faso: The soybean was introduced to this 
remote country in 1960. At that time IRHO (Institut de 
Recherches pour les Huiles et Oléagineux) was in charge 
of experiments on this plant. In 1975 IRAT participated in 
an INTSOY trial at Farako-Ba; Jupiter gave the best yield, 
2,405 kg/ha.
 Réunion: Four varieties from the USA were tested in 
1974, at the station of Mon Caprice, during two seasons. The 
best yield during the cool season was from Chippewa (1,780 
kg/ha), and during the warm season it was from Amsoy 
(2,070 kg/ha).
 Martinique: IRAT-Martinique participated in the 1975 
INTSOY trials. Only one variety, Improved Pelican, with 
a yield of 2,150 kg/ha [sic, 2,154 kg/ha, planted 10 April 
1975] seemed interesting, but since soybean cultivation was 
believed to have no future in the agriculture of the island, the 
experimentation was abandoned.
 French Guiana: The fi rst soybean trials began in 1975 
with the introduction of 4 varieties: Jupiter, Acadian, and 
Improved Pelican from the USA, and Vada, which originated 
in Java [Indonesia]. From 1976 to 1983 IRAT-Guyane 
participated in INTSOY trials. In 1976 Jupiter gave the top 
yield of 3,440 kg/ha.
 French Polynesia: From 1976 to 1979 the INTSOY 
trials continued during the two rainy seasons. The variety 
Davis gave the best overall average yields (4,260 kg/ha 
over 5 seasons), with a top yield of 5,286 kg/ha in 1976-77. 
Address: France.

1452. Shanmugasundaram, S. 1988. List of publications: 
1961-1988. Shanhua, Taiwan. 11 p. Unpublished manuscript. 
[117 soy ref]
• Summary: This personal bibliography (remarkable in 
showing his productivity), which also contains publications 
on crops other than soybeans (incl. cucumbers and mung 
beans), is divided into the following 10 sections. Within each 
section, the publications are listed chronologically: Refereed 
journals (13 soy / 19 total publications). Newsletters (22/23). 
Invited papers (31/31). Guide sheets (2/2). Chapters in books 
(2/3). Symposium or workshop papers (39/42). Books where 
he is an editor or co-editor (2/3). Society meetings (4/8). 
Theses (1/2). Bibliography (1/1). Total (117 soy / 134 all). 
Address: AVRDC, Shanhua, Taiwan.

1453. Wynstra, Robert J. 1988. INTSOY agenda: Expanding 
the use of soybeans. International Soybean Program, 
University of Illinois at Urbana-Champaign, 113 Mumford 
Hall, 1301 W. Gregory Dr., Urbana, IL 61801. 20 p.
• Summary: Contents: Fulfi lling the soybean’s promise. 
The unique versatility of soybeans. Spreading the benefi ts. 
Meeting the challenge. Dry extrusion cooking. Catalyst for 
developing countries. Combination extrusion cooking and 
oil expelling. Soymilk and dairy analogs. Immature green 

soybeans. Home soyfood preparation. Address: Urbana-
Champaign, Illinois. Phone: 217-333-6422.

1454. Hughes, L. 1988? Soybean food products for West 
Africa. Ibadan, Nigeria: International Institute of Tropical 
Agriculture. v + 10 p. Undated. *
• Summary: The preparation of the following soyfoods, 
using techniques suited for rural and urban West African 
households, is described: soy fl our, soybean paste, soymilk, 
soybean meat, scrambled soybean meat, soy ogi, soybean 
snacks, soybean candies, soy moin moin, soy gbegiri soup, 
soybean vegetable soup, basic cake mix, soybean bread, 
soybean biscuits, and fermented soybean iru (dawadawa).

1455. Gleason, Jane E.; Selleck, V.K. 1989. Lessons from 
the establishment of a small-scale soya processing business. 
Kandy, Sri Lanka. 11 p. Jan. Typed [5 ref]
• Summary: This is a case study of two small businesses 
making soyfoods in Sri Lanka. Contents: Introduction. 
Background of the entrepreneurs (two middle class 
families in the Kandy area). Initial investment, costs, and 
returns. Business and management issues: Marketing, 
fi nancial management, accounting. Interpretation and 
recommendations: Marketing, fi nancial management, 
accounting. Conclusion.
 Tables: (1) Costs and returns (Rs [Rupees]) to 
processing Soya Cocktail Mix, June-October 1988. Family 
A. (2) Costs and returns (Rs) to processing Soya Fried Nuts, 
January-October 1988. Family B. (3) Net return per labour 
day. Family A and family B; July-October (A’s profi ts were 
Rs 196 per labour day and B’s were Rs 113).
 Figures (graphs) show: (1) Gross revenue and profi t; 
Family A. (2) Gross revenue and profi t; Family B.
 “Introduction [good summary]: The government of Sri 
Lanka has for many years promoted the use of soya as a 
human food to up-grade nutrition levels. With funding and 
technical assistance from international sources, the Soyabean 
Foods Research Centre (SFRC) was established as a research 
unit in the Department of Agriculture. The mandate of SFRC 
is two fold: (1) to develop nutritious soyafoods appropriate 
for Sri Lankan food preferences; and (2) to train members 
of the community, particularly the rural poor, in simple 
soyafood processing techniques.
 “Promotion of soya has emphasized home utilization. 
Since 1980, SFRC’s Home and Village Level Utilization 
(HVLU) has trained thousands of people throughout the 
island in simple methods of preparing soya. Training 
included information on the nutritional value of soya as it 
was assumed that homemakers would prepare soyafoods 
from whole soyabean if they were aware of its nutritional 
benefi ts.
 “Recent research has shown, however, that consumers 
prefer to purchase pre-processed soyafoods rather than 
process whole soyabeans at home, a tedious and time-
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consuming task. For example, test marketing done by the 
International Soybean Program (INTSOY) of the University 
of Illinois in 1987 showed that certain soyafoods have 
high market appeal in Sri Lanka if appropriately packaged, 
and Plenty Canada (PC), a Canadian non-government 
organization, has had brisk retail sales of soyafoods in its 
Kandy Soya Centre, with gross revenues increasing six-fold 
from October 1987 to October 1988. This evidence suggests 
that promotion of small-scale soya processing businesses 
instead of home processing will be the most effective method 
of integrating soya into daily diets. It also indicates that 
profi table opportunities exist for small-scale soy-processing 
enterprises.
 “Promoting soya through development of small-scale 
businesses is more effective, but much more complicated, 
than teaching homemakers how to cook soyafoods. 
Diffi culties arise because those who are interested in 
soyafoods businesses tend to have little or no experience 
in business management, and, few opportunities exist for 
training in this area. This situation is not specifi c to soya-
processing industries. Rather, lack of formal education or 
limited experience in small-scale business management 
is a general problem in Sri Lanka and other developing 
countries.” Address: International Soybean Program 
(INTSOY), Univ. of Illinois at Urbana-Champaign and the 
Diversifi ed Agricultural Research Project, Peradeniya, Sri 
Lanka.

1456. INTSOY. 1989. Announcement #1. International 
conference & equipment exhibition. Soybean processing and 
utilization (Leafl et). Champaign, Illinois. 3 panels each side. 
Each panel: 22 x 9 cm.
• Summary: The conference will be held on 7-11 Aug. 1989 
at the Jilin Academy of Agricultural Sciences, Gongzhuling, 
Jilin Province, China. On Aug. 12-15 there will be post-
conference visits to the Chinese Academy of Agricultural 
Sciences, and the Scientifi c Research Institute of Foods and 
Fermentation Industry in Beijing.
 Note: By 17 July 1989 this conference had been 
cancelled, following the political crackdown in China 
after the June 4 bloodbath in Tiananmen Square, Beijing. 
Many countries refused, largely for political reasons, to 
send speakers or attendees. As people dropped the meeting 
became unfruitful. INTSOY did not initiate the cancellation. 
By 1990 the conference had been rescheduled for 25-29 June 
1990. Address: International Soybean Program, Univ. of 
Illinois at Urbana, 113 Mumford Hall, 1301 W. Gregory Dr., 
Urbana, Illinois 61801.

1457. Jilin Academy of Agricultural Sciences. 1989. Soybean 
processing and utilization. International conference & 
equipment exhibition. Announcement #1 (Leafl et). Jilin, 
China: JAAS. 3 columns each side, front and back.
• Summary:  “August 7-11 1989. Jilin Academy of 

Agricultural Sciences Gongzhuling, Jilin Province People’s 
Republic of China and
 “August 12-15, 1989 Post Conference Visit to the 
Chinese Academy of Agricultural Sciences and the Scientifi c 
Research Institute of Foods and Fermentation Industry in 
Beijing.”
 Note: A letter dated 22 March 1988 from Harold 
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Kauffman, INTSOY Director, states that “the workshop in 
China has been postponed until 1989. The Japanese were 
having diffi culty obtaining funds on such short notice.”
 It is unclear whether or not this workshop was ever held. 
Address: Gongzhuling, Jilin Province, China.

1458. Mercer-Quarshie, H. 1989. Performance of soya 
bean varieties in Ghana. In: A.J. Pascale, ed. 1989. World 
Soybean Research Conference IV. Buenos Aires: Continuing 

Committee. xxviii + 2152 p. See p. 677-82. [1 ref]
• Summary: “To substitute for imports of soya bean products 
and also increase its use in the fi ght against malnutrition, 
investigations on soya beans have been undertaken in the 
last 15 years. Most of the varieties evaluated in the fi rst ten 
years were bred from outside West Africa. Yields obtained 
from experiments had a range of 4000-1200 kg/ha. A major 
shortcoming of these varieties was their poor storability and 
consequently poor emergence in the fi eld. New varieties, 
developed in West Africa and tested mainly in Northern 
Ghana, have given reasonable yields. They possess better 
storability and have the ability to nodulate with native 
rhizobia. Disease incidence and pest damage on these 
varieties have been low. The major problem of soya bean 
production now is the inadequate propagation of information 
on its utilization...
 “As a result of the importation in the early 1970s of 
large quantities of soya meal for animal feed and soya oil for 
cooking, it became necessary for investigations which had 
been abandoned in the late 1950s to be resumed with the aim 
of producing enough soya bean for processing to substitute 
for imports of soya bean products...
 “From 1973-1978 and also 1983-1986 more than 500 
varieties/lines were introduced. The 1973-1978 varieties 
came mainly from the USA but the 1983-1986 introductions 
came mainly from IITA, Ibadan [Nigeria] in West Africa...
 “Experiments in the last 15 years have clearly 
demonstrated that soya beans can grow in most parts of 
Ghana and give yields of 4.0-1.0 t/ha depending on the soil 
and environment.” Address: Nyankpala Agric. Exp. Station, 
Crops Research Inst., P.O. Box 52, Nyankpala, Tamale, 
Ghana.

1459. Ogundipe, H.O.; Osho, Sidi M. 1989. Soybean in 
Nigerian diets–Past, present and future. Paper presented at 
the Soybean Production and Utilization Workshop. 3 p. Held 
13-15 Feb. 1989 at Lagos, Nigeria. [3 ref]
• Summary: “Soybean is reported to have been introduced 
into Nigeria in about 1908. It was mainly restricted to that 
part of Nigeria now referred to as Benue State and the 
Zonkwa-Abuja ecological zones.” The earliest known use of 
soybean in the Nigerian diet was in the form of dawadawa, a 
fermented soup condiment traditionally made from the locust 
bean. Presently most of the dawadawa produced in Nigeria 
uses soybean as its raw material. Production has spread to 
various parts of the country and there has been a marked 
improvement in processing techniques. Soy ogi and soymilk 
have also been used as foods in Nigeria. Since 1984 the 
Kersey Children’s Home in Ogbomosho has run a clinic to 
treat malnourished children. About 24,000 out patients were 
teated in 1984 while at any given time about 40 severely 
malnourished children are admitted and placed on a diet 
consisting mainly of soymilk and traditional foods fortifi ed 
with soybeans.
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 In Nigeria, the lack of recognition of the potential of 
the soybean is now a problem of the past. The greatest 
potential is expected to lie in the preparation of Nigerian 
foods. A book titled “Soybean Recipes” has been published. 
People in rural households in Nigeria are now learning to 
use soybeans. “The extension work with soybean utilization 
commenced at 3 project sites in Oyo State, i.e. Igangan, 
Ikoyi, Ijaye. Training and demonstrations take place at these 
sites, in which the villagers participate. The program has 
since expanded to 27 other villages.
 “As a result of these training programs over 25,000 
people have been trained and now soybean is found in local 
markets. The demand for utilization is increasing.
 “Also, within the past few years, there are in the markets 
several soy fortifi ed products like Nutrend, Golden morn, 
Nutrimax, etc. There are also whole soy products like soy 
nuts, soybean oil and liquid soy maggi [HVP soy sauce]. It 
is expected that several others will still enter the market this 
year.
 “The future: While emphasis is presently being placed 
on the preparation and utilization of soybean at home, 
there is likely going to be a shift to commercial control 
processing of soybean... With the reduction in the availability 
of groundnut coupled with its soaring prices, soybean will 
play a more vigorous role in the formulation of livestock 
feed, with the possibility of reduction in feed cost and 
consequently of livestock produce.” Address: 1. International 
Inst. of Tropical Agriculture (IITA), PMB 5320, Oyo Rd., 
Ibadan, Nigeria; 2. Inst. for Agricultural Research and 
Training (IAR&T), Ibadan, Nigeria.

1460. Shanmugasundaram, S. 1989. Directory of mungbean 
and soybean researchers. AVRDC, P.O. Box 205, Shanhua, 
Tainan, Taiwan. vi + 134 p. Over 750 listings. Feb. 26 cm. 
[Eng]
• Summary: A directory of professionals working on these 
two leguminous crops. Contents: Preface. Abbreviations. 
Explanatory note (describes a typical listing). Directory: 
Mungbean researchers, soybean researchers, mungbean and 
soybean researchers. Indexes (by country of nationality): 
Mungbean index. Soybean index. Mungbean and soybean 
index.
 Printing of this publication was supported, in part, by the 
Tropical Vegetable Information Service, a project funded by 
the International Development Research Centre (IDRC) of 
Canada. Address: Tainan, Taiwan.

1461. Shanmugasundaram, S. 1989. Global cooperation for 
the improvement of soybean research and development. In: 
A.J. Pascale, ed. 1989. World Soybean Research Conference 
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p. 
See p. 1939-47. [17 ref]
• Summary: “Soybeans became a global crop after its 
introduction and adoption as an industrial crop in the 

U.S.A. The collaboration between China and the U.S.A. 
on soybean germplasm collection marked the beginning of 
global cooperation for soybean research and development. 
A number of international agricultural research centers 
such as AVRDC, UN/ESCAP CGPRT Centre, IBPGR, 
IITA, INTSOY, and IRRI presently conduct worldwide 
research and development activities on soybean... Their 
problem-oriented research activities with an interdisciplinary 
approach should be continued to help improve soybean 
production, processing, marketing and utilization particularly 
in the densely populated, developing countries in Asia and 
Africa. At least 400 to 600 million children in the world’s 
60 poorest countries suffer from chronic malnutrition and 
more than one fourth of the world’s population suffer 
from hunger during some part of each year. Soybeans with 
40% protein and 20% oil could help alleviate protein and 
caloric malnutrition. FAO/UNDP, USAID, ACIAR, IDRC, 
Winrock International and World Bank, among others, are 
the major funding agencies which encourage and support 
the research and development activities of soybean. The 
global cooperation includes regional networking, germplasm 
exchange, specifi c research activities, manpower training, 
workshops, conferences and information exchange. A 
consolidation of such support for integrating various forces 
is being proposed to further promote the research and 
development effort on soybeans...
 “INTSOY initiated the International Soybean Variety 
Experiment (ISVEX trials). From 1973 to 1985, more than 
2,000 ISVEX trials were distributed to 132 countries around 
the world. INTSOY also received a number of breeding 
lines from cooperators in 34 countries and included them 
in a preliminary screening program called “The Soybean 
International Experimental Variety Evaluation (SIEVE) and 
Soybean Preliminary Observation Trial (SPOT). India, Sri 
Lanka, Peru, Egypt, Turkey, Ecuador, Costa Rica, Nepal 
and Guatemala are among the more than 20 countries now 
commercially growing soybean varieties introduced through 
INTSOY trials...
 “Institutions and agencies involved in soybean: 
Category I. Production and utilization research: Asian 
Vegetable Research and Development Center (AVRDC), 
International Board for Plant Genetic Resources (IBPGR), 
International Food Policy Research Institute (IFPRI), 
International Institute of Tropical Agriculture (IITA), 
International Soybean Program (INTSOY), International 
Rice Research Institute (IRRI), United Nations Economic 
Social Commission for Asia and the Pacifi c’s Coarse Grains, 
Pulses, Root and Tuber Crops Centre (UN ESCAP/CGPRT 
Centre), European Cooperative Research Network on 
Soybean (ECNS).
 “Category II. Marketing research: American Soybean 
Associations in various countries, ESCAP CGPRT Centre, 
Food and Agriculture Organization of the United Nations 
(FAO), IFPRI, Soyfoods Center.
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 “Category III. Funding agencies: United Nations 
Development Programme (UNDP), Food and Agriculture 
Organization of the United Nations (FAO), United States 
Agency for International Development (USAID), Australian 
Centre for International Agricultural Research (ACIAR), 
International Development Research Centre (IDRC), 
Canadian International Development Agency (CIDA), 
Winrock International, World Bank, Asian Development 
Bank, Japan International Cooperation Agency (JICA), 
Institut de Recherches Agronomiques Tropicales et 
des Cultures Vivrieres (IRAT), Agency for Technical 
Cooperation (GTZ).
 “The AVRDC commenced its soybean research with 
the goal of developing stable, high yielding soybeans for the 
tropics and subtropics. Since 1973, AVRDC has accumulated 
more than 11,000 accessions of soybean. The Center has 
provided more than 31,000 breeding lines and varieties to 
164 scientists in 56 countries. AVRDC Soybean Evaluation 
Trial Network (ASET) was initiated in 1980.” Address: 
Asian Vegetable R&D Center, P.O. Box 205, Taipei 10099 
Taiwan.

1462. Shanmugasundaram, S.; Tsou, S.C.S.; Cheng, S.H. 
1989. Vegetable soybeans in the East. In: A.J. Pascale, ed. 
1989. World Soybean Research Conference IV. Buenos 
Aires: Continuing Committee. xxviii + 2152 p. See p. 1979-
86. [12 ref]
• Summary: “Soybeans harvested and used green, between 
the R6 and R7 growth stages are termed vegetable soybeans. 
Japan, Korea, China, Thailand and Nepal currently grow and 
consume vegetable soybeans... For the Japanese consumer, 
vegetable soybeans have two or more seeded pods, bright 
green pod wall after blanching or cooking, large seed, gray 
pubescence, colorless hilum, specifi c pod length and width 
and no more than 175 pods per 500 gm. The outer pod coat 
should be devoid of any blemishes. After boiling, the taste 
should be slightly sweet and not oily. A number of seed 
companies, especially in Japan breed vegetable soybeans. 
AVRDC is currently developing vegetable soybeans that are 
adapted to the tropics and subtropics...
 “The whole plant is harvested and the leaves are 
stripped; the stems with pods are bundled and sold in Japan 
and Thailand. In Taiwan, Nepal, China and Korea, the pods 
are stripped from the plant and marketed... The majority of 
the vegetable soybeans in Taiwan are frozen in the pod and 
exported to Japan...
 “In terms of nutrient content, the vegetable soybean can 
be considered as an excellent source of thiamine, a good 
source of protein, ribofl avin, iron and phosphorus. It has 
adequate vitamin C; it is fair in calcium, but poor in vitamin 
A.
 “In Japan, the area devoted to vegetable soybean 
increased from 6,980 hectares in 1967 to 14,000 hectares 
in 1986 including those planted in vinyl houses... The total 

vegetable soybean requirement in Japan is about 130,000 
to 150,000 tons of green pod per annum. The production 
in Japan varies from 110,000 to 120,000 tons. To meet the 
domestic demand, Japan imports about 30,000 to 50,000 
tons... The amount of frozen vegetable soybeans exported 
from Taiwan in 1981 was worth US $21 million and reached 
almost US $63 million in 1987. The domestic Taiwanese 
consumption of vegetable soybean also steadily increased 
from 4,700 tons in 1984 to more than 13,000 tons in 1987...
 “At present, there are 27 frozen food processing 
companies in Taiwan which process frozen vegetable 
soybeans... Five major processors handle 2,713 tons to 
11,552 tons per annum...
 “In Japan, vegetable soybean varietal development is 
conducted by the private seed companies. During the past 
30 years the seed companies in Japan developed more than 
50 new vegetable soybean varieties. Currently, the most 
popular ones to name a few are: Tsurunoko, Ryokkoh, 
Kegon, Hatsutaka, Taisho shiroge, Nakate Kaori, Suzumo, 
Enrei, Fukuda, Raityo, Shirobato, Tamasudare, Hakutyo 
and Shiratsuyu.” Address: 1-2. Asian Vegetable R&D 
Center, P.O. Box 205, Taipei 10099, Taiwan; 3. Council of 
Agriculture, 37 Nan-Hai Rd., Taipei 10728, Taiwan.

1463. Soybean Digest. 1989. Mmmm good: New process 
allows bakers to raise nutritional value with soy fl our. Feb. p. 
56h.
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• Summary:  “Despite its high protein content, the soybean 
continues to be under-used as a direct human food source, 
even in the poorest countries desperate for low-cost sources 
of protein and calories.
 “This situation, however, could soon change with a 
new soy fl our made with an innovative processing system 
developed by scientists from the International Soybean 
Program (INTSOY) at the University of Illinois.
 INTSOY researchers have produced an array of tasty, 
baked products with 12% to 25% soy fl our from this process. 
These products–from cakes and breads to cookies and pizza 
dough–contain 50% or more protein than their counterparts 
made from only wheat or other cereal fl ours.
 “’The meal or cake produced from our process has about 
50% protein and 5% oil,’ points out Alvin Nelson, INTSOY 
use program leader. “It is so nutritionally valuable that it 
really should be used for human food rather than only as 
animal feed.’
 “The new soy fl our does more than increase the quantity 
of protein in baked goods. It improves the quality of the 
protein by balancing the lysine and sulfur-bearing amino acid 
contents.
 “’When we put soy and wheat fl ours together, we end up 
with a protein quality slightly higher than for soy alone. But 
most importantly, it’s much higher than for wheat alone,’ he 
says.
 “Nelson says the new soy fl our also keeps baked 
products fresh longer than for wheat fl our alone. ‘The soy 
holds moisture much better than wheat or other cereal fl ours,’ 
he says. ‘Bread made with only 12% soy fl our will not go 
stale nearly as quickly as that made from l00% wheat fl our.’
 “The major breakthrough in developing this new 
processing system for fl our came when researchers began 
precooking soybeans in an extruder before passing them 
through a mechanical oil press.
 “The extruder is a piece of commercial equipment that 
cooks the beans for a short time at high temperature and low 
moisture. The heat ruptures the cells so that almost 75% of 
the oil in the soybean can be removed with one pass through 
the press. The process yields two value-added products–a 
highly stable natural oil and a meal or cake with most of the 
oil removed.
 “’This cake has an advantage because it can be ground 
into fl our with an inexpensive hammer mill,’ Nelson 
explains. ‘By comparison, cake that retains all the soybean’s 
original oil requires expensive milling equipment.’
 “Nelson expects that the soy fl our from this process has 
major potential as a health food product in the U.S. He also 
foresees numerous uses in developing countries where high-
quality protein is often in short supply.
 “The key is to add the fl our without changing the taste or 
texture of the fi nished baked products.
 “When you properly blend this fl our, you don’t alter the 
food in any way that changes its acceptability,’ he says. “The 

fl our is so mild in fl avor that people can eat their normal food 
and never realize that it now has much more protein. That’s 
exactly what we’ve been striving for.’
 “The result, Nelson points out, should be increased 
markets for soybeans, especially in developing countries. 
‘We have barely tapped the possibilities,’ he says. ‘But, I am 
convinced that what we have done already will contribute to 
an expanded market for soybeans.’”
 A photo shows Prof. Alvin Nelson with an array of cakes 
and breads made from the new enriched fl our.

1464. Crop Science. 1989. Theodore Hymowitz: Frank N. 
Meyer Memorial Award. 29(2):522-23. March/April.
• Summary: “Theodore Hymowitz was born 16 Feb. 1934 
in New York City. His parents Ethel and Bernard emigrated 
to the USA in their youth from Poland. Theodore graduated 
from the Crown Heights Yeshivah and Boys High School, 
Brooklyn, New York, in 1948 and 1951, respectively. As 
a young boy he often visited nearby Prospect Park, the 
botanical gardens, zoo and museum and developed a lifelong 
interest in plants and animals.
 “He received the B.S. degree in agriculture from Cornell 
Univ. in 1955 and M.S. degree in agricultural chemistry 
and soils from the Univ. of Arizona in 1957. Thereafter 
he was drafted into the U.S. Army for 2 years. Following 
basic training at Fort Benning, Georgia, he was stationed 
at the Quartermaster Research and Engineering Center, 
Natick, Massachusetts, where he worked as a chemist in a 
microbiology laboratory.
 “Upon discharge from the Army in 1959, he enrolled 
at Oklahoma State Univ. where he received his Ph.D. in 
genetics and plant breeding in 1963. At Oklahoma State he 
was greatly infl uenced by the potential of plant introductions 
by his advisor, Dr. Ralph S. Matlock, and by Dr. Jack R. 
Harlan, a Frank N. Meyer Medalist. As a graduate student 
he was a Loeb Foundation Scholar and a Fulbright Scholar 
in India. At the Indian Agricultural Research Institute, 
New Delhi, in the laboratory of Dr. M.S. Swaminathan, he 
conducted cytological research on the genus Cyamopsis 
[which includes guar] and under the tutelage of Prof. H.B. 
Singh, the father of plant introductions in India, he collected 
guar germplasm. The entire guar collection was sent to the 
USA and placed in the PI [Plant Introduction] system. The 
guar research conducted at Oklahoma State Univ. and in 
India was incorporated into a book coauthored with Dr. R.L. 
Whistler, published by Purdue Univ. Press in 1979.
 “The development of the transdomestication concept 
was the main feature of Dr. Hymowitz’s research on guar. 
The transdomestication concept is defi ned as the movement 
by humans of a wild species from its indigenous area to 
another region where it subsequently is domesticated. Guar 
and the tomato are examples of possible transdomesticates.
 “From 1964 through 1966, Dr. Hymowitz was employed 
as an agronomist by the IRI Research Institute, Campinas, 
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Brazil. In Brazil he spent 2 years collecting, identifying and 
maintaining legumes having potential forage value and sent a 
collection of about 750 accessions to the USA to be placed in 
the PI system. Dr. Hymowitz was also a technical advisor to 
the Brazilian National Soybean Commission.
 “Upon joining the faculty at the Univ. of Illinois 
in early 1967, he was immediately sent to India for 6 
months to initiate soybean production experiments at the 
Uttar Pradesh Agricultural Univ., Pantnagar and J. Nehru 
Agricultural Univ., Jabalpur. His fi nal report and published 
research papers become the model for the establishment of 
the International Soybean Program (INTSOY) at the Univ. 
of Illinois. In addition he collected soybean in the Kumaon 
Hills of Uttar Pradesh, a physically demanding expedition 
since the soybean were collected from fi elds on mountain 
terraces from 1100 to 2500 meters above sea level. The 
soybean collected were incorporated into the PI system.
 “Upon his return to the Univ. of Illinois, Dr. Hymowitz 
initiated a project to investigate the variation in and genetics 
of antinutritional and biologically active components of 
soybean seed. Under his direction, his graduate students and 
colleagues were able to elucidate the mode of inheritance 
of soybean seed lacking or having very low amounts 
of the Kunitz trypsin inhibitor, lectin, Beta-amylase, 
lipoxygenase-1 and urease...
 “In 1974, Dr. Hymowitz and colleagues were the fi rst to 
report the use of a near-infrared light refl ectance instrument 
to estimate simultaneously the oil and protein concentration 
in corn, soybean, and oat seed...
 “From 1972 through 1976, Dr. Hymowitz visited major 
herbaria in Asia, Africa and Europe in order to examine their 
Glycine specimens. During these years he also worked in 
the Univ. of Illinois library, examining fl oras, monographs, 
maps, historical documents, fl oral check lists, and plate 
tectonic and island biogeographical literature in order to 
determine the most promising exploration sites and time of 
year to collect wild botanical relatives of the soybean. From 
January to March, 1977 he made his fi rst of three exploration 
trips to Australia. Since then, he or his colleagues have 
made Glycine exploration trips to Fiji, Tonga, Vanuatu, New 
Caledonia, Papua New Guinea, Philippines, Taiwan and the 
nearby Pescadores Islands, Marianas and Ryukyu Islands, 
and Japan. Thus far, the genomic relationships of 11 out of 
14 currently recognized species in the genus Glycine have 
been elucidated by utilizing cytogenetic, morphological, 
isozyme and RFLP (Restriction Fragment Length 
Polymorphisms; see defi nition below) approaches...
 “In 1982, Dr. Hymowitz reported the fi rst successful 
interspecifi c hybrid between the soybean and a wild 
perennial species from Australia, G. tomentella... Dr. 
Hymowitz is the curator of the USDA wild perennial 
Glycine collection at the Univ. of Illinois... Dr. Hymowitz 
has also taken a keen interest in the history of the soybean 
and this has led to the discovery of the fi rst introduction 

of the soybean into North America by Samuel Bowen in 
1765. In further historical research he documented that the 
soybean was fi rst planted in Illinois by John H. Lea in 1851. 
Subsequently these seeds were disseminated throughout the 
Corn Belt.
 “Dr. Hymowitz has advised 11 students for the M.S. 
degree and eight students for the Ph.D...
 “In 1974-1975 he was a visiting professor at the Hebrew 
Univ. of Jerusalem, Rehovot, Israel. In 1981 he received 
the outstanding research award from the Land of Lincoln 
Soybean Assoc. He is the author or coauthor of more than 
200 research articles or chapters in books. The research 
conducted by Dr. Hymowitz is interdisciplinary, spanning the 
broad areas of chemistry, genetics, taxonomy, cytogenetics, 
plant breeding, and history of the genus Glycine and many 
other legumes.”

1465. Thompson, James R. 1989. Illinois agriculture: A 
partnership with the world. International Agriculture Update 
(Univ. of Illinois) 4(1):10-11.
• Summary: Contents: Agriculture and economic growth. 
Global economy. Role of the university. INTSOY. OIA 
(Offi ce of International Agriculture). Role of Illinois.
 “Today INTSOY is engaged in research to develop new 
uses for soybeans and products that will be consumed both 
at home and abroad. Two years ago, the only new recurring 
state dollars devoted to the University of Illinois for research 
were earmarked for the Illinois Center for Value-Added 
Agricultural Research. The processing work in the federally 
funded INTSOY program was a catalyst for the development 
of that center.” Address: Governor of Illinois, since 1976.

1466. INTSOY Newsletter (Urbana, Illinois). 1989. 
Remodeled facility bolsters INTSOY’s research and 
development efforts. No. 41. p. 1-2. April.
• Summary: After more than a year of dislocations due to 
construction, INTSOY has moved into the newly remodeled 
Agricultural Bioprocess Laboratory (ABL) on the University 
of Illinois campus. “Nearly $1.4 million in remodeling costs 
were provided by the State of Illinois through the ‘Build 
Illinois’ program and a special legislative appropriation for 
value-added research.”
 The INTSOY facility centers on a 2,600-square-foot 
pilot plant in the basement of the building. The main pilot 
plant is divided into dry and wet processing areas. The 
dry process area will house two INSTA-PRO extruders (a 
2000 and a 600 Jr.) plus several continuous oil expellers. 
The adjacent wet procession area is designed for work on 
soymilk, dairy analogs, and immature green soybeans. A 
photo shows the dry processing area and Wilmot Wijeratne.

1467. INTSOY Newsletter (Urbana, Illinois). 1989. Interest 
in soybeans continues to grow across much of Africa. No. 
41. p. 2-3. April.
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• Summary: “Recent developments in Africa point toward 
an increased demand by agricultural leaders for expanded 
soybean utilization efforts, according to Karl Weingartner, 
INTSOY senior food technologist. Weingartner recently 
completed a six-week trip to Uganda, Kenya, Zambia, 
Zimbabwe, the Ivory Coast, Ghana, Togo, Benin, and 
Nigeria. The purpose of the visit was to collect information 
on current soybean marketing, utilization, and research 
efforts.
 “According to his report, offi cials in Uganda have a 
strong interest in expanding the use of soybeans. Help is 
needed, however, to train home economists and extension 
workers how to prepare soybeans in the home. The 
introduction of commercial processing equipment is needed 
for extracting oil from soybeans, and better ways must be 
found for using high-protein meal in both food and feed.
 “In Kenya, offi cials from the Ministry of Agriculture are 
reported to be working on a detailed plan for increased use 
of soybeans. Ken-Soya Company in Nairobi is attempting 
to obtain improved equipment for producing new food 
products, including full-fat soy fl our, soy ugali, and soy 
snack foods. Plans were also discussed with USAID offi cials 
for a possible utilization workshop in 1990.
 “In Zambia, the Lee Yeast and Soy Nutrients companies 
continue to manufacture full-fat soy fl our. Most of the fl our 
is currently used by Zambian feed mills as a protein source 
for feed. Soy Nutrients is especially interested in expanding 
its product line to include more human food products.
 “A new program, the Zambia Agriculture Business and 
Marketing Service Project (ZAMS), is planning a major 
study on the feasibility of small-scale oil processing. Fred 
Javaheri, the national soybean coordinator, is working with a 
home utilization project in Luanshya that teaches poor urban 
women how to use traditional cooking equipment to prepare 
soyfoods.
 “In Zimbabwe, the Nutresco company is developing 
soy products for human consumption. Nutresco has recently 
solved some major technical problems and is moving ahead 
with plans to introduce new product lines by mid-1989. 
Lion’s Den, another company, is especially interested in 
using the new extrusion-expelling technology to produce 
a partially defatted meal suitable for human consumption. 
In addition, food technologists from the International 
Crop Research Institute for Semi-Arid Tropics (ICRISAT) 
Program in Bulawayo have discussed the possibility of 
producing a high-protein, soybean-sorghum food.
 “Focusing on West Africa: A major soybean project is 
scheduled to begin in the Ivory Coast during 1989. The offi ce 
of the president and the Direction et Controlle des Grands 
Travaux are providing important support. Researchers are 
enthusiastic about developing commercial food products by 
extrusion cooking of soybeans. They are planning to locally 
market inexpensive, protein-rich foods in both urban and 
rural areas.

 “Soybeans have also generated a strong interest in 
Ghana, where there is a great need for an inexpensive 
source of edible protein in the central zone and the northern 
savanna. One focal point for this interest is the Food 
Research Institute in Accra, which has a well-trained and 
enthusiastic staff. The Secretary of Agriculture and other 
government offi cials have also expressed support for 
increased soybean use.
 “In Togo, the Food Research Center is using [ground] 
roasted soybeans mixed with cereals to prepare baby food. 
Outside the center, distribution of the baby food is limited. 
Staff members are interested in setting up a small-scale 
process for producing soymilk in sterilized containers. The 
well-trained and knowledgeable staff at the center has been 
involved with soyfood production for about four years.
 “In Benin, work on soybeans is conducted by the 
Catholic Relief Service (CRS). In 1983, CRS began 
demonstrations of a soyfl our preparation used to enrich the 
local potage and installed mills in 20 villages. A soy-maize 
baby food is available in a local supermarket. Soybeans are 
also used to make stock cubes, which are added to stews.”

1468. INTSOY Newsletter (Urbana, Illinois). 1989. Ethiopian 
spreads word on soybeans as way to improve local diets. No. 
41. p. 3. April.
• Summary: “In some parts of Ethiopia, soybeans are known 
as ‘Gadissas’ in tribute to the man who single-handedly 
travels the country teaching people how to use soybeans as a 
protein-rich food source. Others have simply dubbed Gadissa 
Gobena as ‘Mr. Soybean.’ Westerners would most easily 
recognize him as the African equivalent of the American folk 
hero, ‘Johnny Appleseed.’
 Gobena, who recently visited INTSOY for a two-week 
utilization training course, training course, fi rst read about 
the ‘miracle crop’ known as soybeans some nine years ago. 
In an action almost unprecedented in a county where women 
traditionally do all the household work, he taught himself 
how to cook. From that simple beginning, he has developed 
a huge array of recipes and cooking techniques for turning 
soybeans into palatable local dishes.
 “He supports an extended family of 13 with four dairy 
cows and a small salary the government pays him to teach 
agriculture and nutrition at a secondary school in the Weyna 
Dega area just west of Addis Ababa. But, for much of the 
year, he is away from home on his single-minded crusade to 
improve the diets of his country’s people by promoting the 
use of soybeans in food.”
 “Gobena has developed 58 different recipes fi tted to 
local tastes in each part of the country. Classes are most often 
conducted in the fi eld or under a tree near a village.”

1469. INTSOY Newsletter (Urbana, Illinois). 1989. INTSOY 
to co-sponsor major soybean utilization conference in China. 
No. 41. p. 4. April.
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• Summary: “Details have been fi nalized for a major 
soybean utilization conference and equipment exhibition to 
be held in Gongzhuling and Beijing, China, from August 
7 to 15, 1989. The conference will focus on small- and 
intermediate-scale processing technologies that can increase 
the use of soybeans in developing countries.”
 Note: This conference was cancelled after the 
Tiananmen Square massacre in mid-1989, then re-scheduled 
for June 25-29, 1990 in Gongzhuling, Jilin, China.

1470. Fisher, C.E.; Knowles, M.E.; Massey, R.C.; McWeeny, 
D.J. 1989. Levels of aluminum in infant formulae. Lancet 
i(8645):1024. May 6.
• Summary: “... it has been suggested that a greater 
proportion of ingested aluminum is absorbed and retained 
in infants, whose gastrointestinal tract and kidneys are not 
fully developed... We have surveyed the aluminum content 
of a range of retail infant formulae... Samples of cow’s milk-
based and soya-based infant formulae were purchased at 
retail outlets in Norwich [England] during 1987 and 1988...
 “The aluminum content of made-up cow’s milk-based 
infant formulae is in the range 0.03-0.20 mg/l (mean 0.11 
mg/l): for soya-based formulae the contents are in the range 
of 0.64-1.34 mg/l with a mean of 0.98 mg/l. The fi gures 
for cow’s milk-based formulae are similar to the aluminum 
contents found in cow’s milk, indicating that there is unlikely 
to be much, if any, contamination during processing. The 
fi gures for soya-based formulae are higher, but this would 
be expected given the higher levels naturally present in 
vegetable materials such as soya...
 “The potential aluminum intake can be estimated as 
0.28-0.55 mg per week from cow’s milk-based formulae and 
2.5-4.9 mg per week from soya-based formulae...
 “The Department of Health’s Committee on the 
Toxicity of Chemicals in Food, Consumer Products and 
the Environment, considering the results of the survey, 
commented that the levels of exposure to aluminum from 
infant formulae were well below the provisional tolerable 
weekly intake of 7 mg/kg body-weight set in March, 
1988, by the Joint FAO/WHO Expert Committee on Food 
Additives and Contaminants, and that in relation to body-
weight aluminum intakes for infants were no greater than 
for adults. The committee concluded that no immediate 
regulatory action was warranted. However, the committee 
also commented that, since the neonatal kidney is not fully 
developed, aluminum elimination in infants could be less 
effi cient than it is in adults, and that there was a lack of 
information on the gastrointestinal absorption of aluminum 
in infants. The committee also recommended that the source 
of aluminum in soya-based infant formulae should be 
established.
 “Aluminum is not deliberately added to infant formulae 
during manufacture. However, it can fi nd its way into the 
formulae through being present, in small amounts, in the 

salts added to make the mineral content of formula as close 
to mother’s milk as possible. Manufacturers estimate that this 
may add about 10% to the total aluminum content of cow’s 
milk-based formula and about 25% in soya-based formula. It 
would be diffi cult to exclude all the ‘extra’ aluminum since it 
is present in so many mineral preparations. There is no clear 
evidence that the additional aluminum is harmful.” Address: 
1-2. Food Science Div. I, Ministry of Agriculture, Fisheries 
and Food, London SW1P 3HX, England; 3-4. Food Science 
Lab., Food Science Div. I, MAFF, Norwich, England.

1471. Renner, Michael. 1989. National security: The 
economic and environmental dimensions. Worldwatch Paper 
No. 89. 78 p. May. No index. 22 cm. [114* ref]
• Summary: Contents: Introduction. A world at war [the cold 
war]. The drain of a permanent war economy. Armaments 
and underdevelopment. Environment and security. From 
military to environmental alliances. From national to global 
security. Conclusion. Notes.
 “Over the course of history, national security has come 
to be defi ned almost exclusively in military terms–the ability 
to deter or repel outside aggression... It is becoming clear, 
however, that this growing reliance on force is actually 
reducing national security... Competitive national security 
policies have yielded international insecurity.
 “The pursuit of military power is undermining the 
economies of rich and poor countries alike... It can be 
said that Japan is the true victor in the cold war, partly a 
result of the fact that since 1945 it has invested a meager 1 
percent of its gross national product in the military while the 
superpowers were engaged in an all-out arms race.
 “Perhaps worst, governments preoccupied with 
security threats of military origin have ignored the perils 
of environmental degradation. But national security is a 
meaningless concept if it does not include the preservation 
of livable conditions within a country–or on the planet as a 
whole... On a global scale, climate change, ozone depletion, 
deterioration of the agricultural base, and deforestation are 
formidable challenges to the safety and well-being of the 
entire race. Environmental threats with the potential to erode 
the habitability of the planet from beneath us are forcing 
humanity to consider national security in far broader terms 
than that guaranteed solely by force of arms...
 “Among industrialized countries, the detrimental 
effects of maintaining a permanent war economy are most 
pronounced in the Soviet Union and the United States. Both 
superpowers have spent enough on their armed forces to 
undermine their infrastructure, retard civilian research and 
development, and diminish economic competitiveness...
 “The share of public R&D outlays that goes to the 
military is as high as 70 percent in the United States and an 
estimated 60 percent in the Soviet Union... Loans acquired 
for the purchase of military equipment have strongly 
contributed to Third World indebtedness...
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 “Ultimately, national security depends on all countries 
becoming part of a global environmental coalition... 
Reversing environmental degradation confronts the global 
community with an unprecedented need for stepped-up 
international cooperation. This monumental task cannot be 
accomplished without putting an end to the arms race, which 
claims so much of decision makers’ attention and devours 
so much of the resources needed to halt the danger to the 
planet...
 “The best hope for impartial confl ict resolution rests 
with the United Nations... In many crucial respects, nations 
are no longer the sole masters of their destinies... Nations 
have ‘outgrown’ their borders, but the structures of nation-
states remain fi rmly in place... ‘Environmental security’ 
offers a more fruitful basis for cooperation and security 
among nations than military security because it is both a 
positive and inclusive concept.” Address: Worldwatch Inst., 
1776 Massachusetts Ave. N.W., Washington, DC 20036. 
Phone: 202-452-1999.

1472. IITA Research Briefs. 1989. Osamu Nakayama has 
joined the Soybean Utilization Unit of the Grain Legume 
Improvement Program as a food technologist. 9(2):8. June.
• Summary: Dr. Nakayama has been a food researcher 
in both the public and private sectors in Japan for some 
30 years. Note: During the 1960s, he worked with Dr. 
Tokuji Watanabe and colleagues on pioneering research 
on commercial tofu production in Japan. Address: Ibadan, 
Nigeria.

1473. Scortichini, M.; Rossi, M.P.; Rici, B.; Ndzoumba, B. 
1989. Soybean seed decay associated with Bacillus subtilis 
(Ehrenberg) Cohn, in Gabon. FAO Plant Protection Bulletin 
37(2):87-91. June. [15 ref. Eng; fre; spa]
• Summary: “The cultivation of soybean in Gabon was 
introduced in 1980 by the Société industrielle d’agriculture et 
d’élevage de Boumango (SIAEB) to improve broiler feeding. 
It is cultivated mainly in the Boumango area and the seeds 
are produced at the FAO/Centre d’introduction, d’adaptation 
et de multiplication de matérial végétal, vivrier, frutier et 
maraîcher (CIAM) farms on Ntoum and Oyem (see Fig. 
1–Map of soybean cultivation centres in Gabon); the whole 
cultivated area is about 100 ha per year.”

Bacillus subtilis was found on soybean seed samples 
in Gabon. The bacteria induced seed decay in 8-9 days at 
temperatures of 30-35ºC. Address: Istituto Sperimentale per 
la Patologia Vegetale, Rome, Italy.

1474. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall 
L. 1989. USDA soybean germplasm collection inventory 
[1945-1985]. Vol. 2. INTSOY Series No. 31. vi + 203 p. July.
• Summary: Volume 1 of this two-volume set was published 
in Aug. 1987 as INTSOY Series No. 30. The title page states: 
“Information on the origins of soybean and wild soybean 

germplasm acquired from 1945 to 1985, identifi ed by PI 
numbers between PI 150.000 and PI 500.000, and maintained 
by the United States Department of Agriculture.”
 Contents: Foreword. Curator staff. The USDA soybean 
germplasm collection: Introduction, history, PI numbers, 
maintenance of the collection, statistical summaries of 
the collection, source and identifi cation of individual 
strains, appendixes, abbreviations, Germplasm Resources 
Information Network (GRIN). Statistical tables: Number 
of strains introduced from 1945 to 1985 by maturity group, 
number of wild soybean strains introduced from 1925 
to 1985 by country of origin, number of soybean strains 
introduced from 1945 to 1985 by country of origin, number 
of soybean strains introduced by year, major sources of 
introduced soybeans. Source and identifi cation of individual 
strains: Soybean strains (1945 to 1985), wild soybean strains 
(1925 to 1985). Appendixes: 1. Soybean strains summarized 
by country and year, 1945 to 1985. 2. Wild soybean strains 
summarized by country and year, 1908 to 1985. 3. Chinese 
location names. 4. Korean location names. INTSOY 
Publication series. Address: Univ. of Illinois.

1475. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall 
L. 1989. USDA soybean germplasm collection inventory. 
Vol. 2. Chinese location names (Document part). INTSOY 
Series No. 31. vi + 203 p. July. See p. 199-200. Alsi in 
INTSOY Series No. 30, p. 78-79.
• Summary: For each pair, the old form (Wade-Giles) 
is listed fi rst, followed by (->) the current pinyin name: 
Province or municipality names: Anwei -> Anhui. Chekiang 
-> Zhejiang. Chihli -> Hebei (in part). Chilin -> Jilin. Fukien 
-> Fujian. Heilungchiang or Heilungkiang -> Heilongjiang. 
Honan -> Henan. Hopeh -> Hebei. Hunan -> Hunan. Hupeh 
-> Hubei. Inner Mongolia -> Nei Monggol. Kansu -> Gansu. 
Kiangsi -> Jiangxi. Kiangsu -> Jiangsu. Kirin -> Jilin. 
Kwangsi Chuang -> Guangxi. Kwangtung -> Guangdong. 
Kweichow -> Guizou. Liaoning -> Liaoning. Ningsia Hui 
-> Ningxia Huizu. Peking Municipality -> Beijing Shi. 
Shanghai Municipality -> Shanghai Shi. Shansi -> Shanxi. 
Shantung -> Shandong. Shengking -> Liaoning (in part). 
Shensi -> Shaanxi. Sinkiang Uighur -> Xinjiang Uygur. 
Szechwan -> Sichuan. Taiwan -> Taiwan. Tibet -> Xizang. 
Tientsin Municipality -> Tianjin Shi. Tsinghai -> Qinghai. 
Yunnan -> Yunnan.
 City and province names: Anda or Antah -> Anda, 
Heilongjiang. Canton, Kwangtung -> Guangdong, 
Guangdong. Changchun, Kirin -> Changchun, Jilin. 
Changling, Kirin -> Changling, Jilin. Chinhuafu, Chekiang 
-> Jinhua, Zhejiang. Chinwangtao, Hopeh -> Qinhuangdao, 
Hebei. Dairen -> Dalian, Liaoning. Dalny, Manchuria -> 
Dalian, Liaoning. Fakumen, Manchuria -> Faku, Liaoning. 
Fanchiatun, southern Manchuria -> Fanjiatun, Jilin. 
Fengtien (also named Mukden) -> Shenyang, Liaoning. 
Hangchow, Chekiang -> Hangzhou, Zhejiang. Hankow, 
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Hupeh -> Wuhan, Hubei. Harbin -> Harbin, Heilongjiang. 
Jungchiangko, Shengking -> Tongjiangkou, Liaoning. 
Kaiyuan, Shenking -> Kaiyuan, Liaoning. Kirin, Kirin -> 
Jilin, Jilin. Koshan -> Keshan, Heilongjiang. Kungchuling 
[Kung Chuling], Chilin -> Gongzhuling, Jilin. Liaoyang, 
Shengking -> Liaoyang, Liaoning. Lu-ta (also named Luda) 
-> Dalian, Liaoning. Mukden -> Shenyang, Liaoning. 
Mutangtsiang District -> Mudanjiang. Nanchang, Kiangsi -> 
Manchang, Jiangxi. Nanking, Kiangsu -> Nanjing, Jiangsu. 
Ninguta -> Ningan, Heilongjiang. Newchwang, Manchuria 
-> Miuzhuang, Liaoning. Paotingfu -> Baoding, Hebei. 
Peking -> Beijing, Beijing Shi. Peiping -> Beijing, Beijing 
Shi. Pensiku, southern Manchuria -> Benxi, Liaoning. Pe 
Tuan Lin Tza, Heilungchiang -> Sui Hua, Heilongjiang. 
Shanghai -> Shanghai, Shanghai Shi. Shuanchenpu -> 
Shuancheng, Heilongjiang. Shuangchengfu, Kirin -> 
Shuangcheng, Heilongjiang. Sian, Shensi -> Xian, Shaanxi. 
Ssupingkai, southern Manchuria -> Siping, Heilongjiang. 
Suchiatun -> Sujiatun, Liaoning. Talien (see Lu-ta) -> 
Dalian, Liaoning. Tansi, Chekiang -> Tangxi, Zhejiang. 
Tiehling, Shengking -> Tieling, Liaoning. Tientsin, Chihli 
-> Tianjin, Tianjin Shi. Wuchiatzu -> Wujiazi, Heilongjiang. 
Wulukai, Kirin -> Wulukai, Jilin. Yangpingkwan, Shensi 
-> Yangpingguan, Shaanxi. Yenping, Kukien -> Nanping, 
Fujian. Yihsien, Shandong -> Yexian, Shandong. Address: 
Univ. of Illinois.

1476. Dawson, R.J. 1989. Concerns in regulating vegetable 
food proteins. In: Thomas H. Applewhite, ed. 1989. 
Proceedings of the World Congress on Vegetable Protein 
Utilization in Human Foods and Animal Feedstuffs. 
Champaign, IL: American Oil Chemists’ Society. xii + 575 p. 
See p. 230-33.
• Summary: “Vegetable food proteins, being nutrients and 
not additives in most countries are subject to general food 
legislation, which is based on quality protection, safety, 
nutritive value and organoleptic criteria. In addition they 
are subject to regulation for use as food ingredients. There 
are many countries in the world, e.g., Belgium, Canada, 
Denmark, Finland, France, Federal Republic of Germany, 
India, Ireland, Italy, Japan, Luxembourg, Netherlands, New 
Zealand, Peru, Sweden, U.K., U.S.A. and EEC, which have 
established national and group regulations for the use of 
vegetable proteins in food.
 Contents: Assessment of the present situation. Codex 
Alimentarius Commission: It was established as an 
intergovernmental body in 1962 by FAO and WHO to ensure 
fair practices in international trade and protect the health of 
the consumer; It has established more than 200 individual 
commodity standards. Creation of a Codex Committee on 
Vegetable Proteins (CCVP) in 1978. Activities of the CCVP: 
Elaboration of international standards for vegetable protein 
foods. Codex criteria applicable to commodities: Regulation 
of the use of vegetable proteins in food, use of VPP 

[vegetable protein products] for their functional properties, 
use of VPP to increase content of utilizable protein, use of 
VPP in partial or complete substitution of the animal protein 
in foods, use of VPP as sole protein source in products with 
new identities, quantitative methods for the differentiation of 
vegetable and animal protein. Address: Food and Agriculture 
Organization of the United Nations, Via Delle Terme di 
Caracalla, 00100 Rome, Italy.

1477. SoyaScan Notes. 1989. Publications by the 
International Institute of Agriculture (Overview). Aug. 28. 
Compiled by William Shurtleff of Soyfoods Center. [406 ref]
• Summary: This was the fi rst international organization to 
be actively involved with soybeans and soyfoods. According 
to the National Union Catalog, the International Institute of 
Agriculture (IIA) was established by convention signed on 7 
June 1905 and ratifi ed by the U.S. Senate on 27 June 1906, 
(35 Stat. 1918). The institute was terminated on 27 Feb. 
1948.
 The National Union Catalog lists bibliographic 
references for 406 publications by the IIA and its various 
bureaus and committees in Rome, Italy. Most of the 
publications are in English or French. Bureaus include: 
Bureau of Agricultural Intelligence and Plant Diseases, 
Bureau of Agricultural Legislation, Bureau of Agricultural 
Science and Practice (including a Section of Tropical 
Agriculture), Bureau of Economic and Social Intelligence (or 
Social Studies), Bureau of Statistics, Bureau of Sylviculture, 
Bureau of the Secretary General, Library, and Permanent 
Committee.

1478. Shurtleff, William; Aoyagi, Akiko. comps. 1989. 
Bibliography of soya in Africa: 736 references from 1881 to 
1989, partially annotated. Lafayette, California: Soyfoods 
Center. 125 p. Subject/geographical index. Author/company 
index. Printed Sept. 1. 28 cm. [736 ref]
• Summary: The two earliest known references to the 
soybean date from the year 1881; both concern the 
possibility of introducing soybeans to Algeria, which was 
then a French colony. By 1889 soybeans were being grown 
in the Belgian Congo, by 1896 in Algeria, and by 1903 in 
South Africa.
 In 1908 the world price of linseed oil and cottonseed 
oil skyrocketed. During the next few years the fi rst large 
shipments of soybeans were imported to Europe from 
Manchuria. European colonial powers (and South Africa) 
quickly began to investigate the possibility of growing 
soybeans in their African colonies, but without much 
success, since suitable varieties had not yet been developed.
 Starting in the 1960s, serious interest in soybeans in 
Africa began to grow–slowly but steadily. Total production 
increased from 50,000 tonnes (metric tons) in 1960 to 75,000 
tonnes in 1969, a growth of 50% in ten years. The great 
majority of these soybeans were grown in Nigeria. Starting 
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in the mid-1960s, large amounts of soy fl our, in the form 
of cereal-soy blends, began to be shipped from the U.S. to 
Africa under the P.L. 480 (Food for Peace) Program. In 1962 
Africa’s fi rst two commercial soy products were introduced: 
Pro-Nutro, a cereal soy blend, by Hind Brothers in Durban, 
South Africa, and a Soy-Fortifi ed Whole Wheat Bread by 
Harrison Foods in Ghana.
 Then in about 1973 there was a rapid rise of interest in 
soybeans and soyfoods in Africa, paralleling the new interest 
worldwide. The three major reasons for this strong interest 
in Africa were the sudden rise in world soybean prices, the 
work of the International Institute of Tropical Agriculture 
(IITA at Ibadan, Nigeria) starting in 1970, and the work of 
INTSOY (the International Soybean Program headquartered 
at the University of Illinois) starting in 1973. IITA and 
INTSOY developed soybean varieties and management 
practices that for the fi rst time gave high yields under 
African conditions, and sponsored conferences on soybean 
production and utilization in Africa.
 Interest, production, utilization, and research grew 
dramatically during the 1980s. Africa’s leading soybean 
producing countries in 1987/88 were Egypt (144,000 tonnes), 
Zimbabwe (100,000 tonnes), Nigeria (75,000 tonnes), South 
Africa (49,000 tonnes), and Zambia (26,000 tonnes). The 
future for soybeans and soyfoods in Africa, a continent with 
long-term protein shortages, looks extremely bright.
 Note that one of the compilers of this bibliography, 
William Shurtleff, worked in Africa (Eastern Nigeria) for 
two years as a Peace Corps volunteer. Thus he has a special 
interest in the subject and extensive contacts in the fi eld.
 The price of the 123 page spiral bound book (ISBN: 
0-933332-59-9) is $62.00. All orders must be prepaid in U.S. 
dollars.
 This is the most comprehensive bibliography ever 
published on soybeans and soyfoods in Africa. It is also 
the single most current and useful source of information 
on this subject available today, since 48% of all references 
(and most of the current ones) contain a summary/abstract 
averaging 86 words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 37 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 15 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 

translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 43 commercial soy 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company index, 
and a bibliometric analysis of the composition of the book 
(by language, document type, year, leading countries, states, 
and related subjects) are also included. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, California 94549. Phone: 
415-283-2991.

1479. Shurtleff, William; Aoyagi, Akiko. comps. 1989. 
Bibliography of soya in the Indian Subcontinent (South 
Asia): 1,118 references from 1679 to 1989, partially 
annotated. Lafayette, California: Soyfoods Center. 180 p. 
Subject/geographical index. Author/company index. Printed 
Sept. 2. 28 cm. [1118 ref]
• Summary: The soybean has a surprisingly long history 
in South Asia. The earliest known reference dates from the 
year 1679 when the Englishman John Locke noted that soy 
sauce (saio) was imported to England from the East Indies 
(probably India). There were 3 references to soybeans or 
soyfoods prior to 1700, 12 during the 1700s, and 53 during 
the 1800s. Many of these references were to soy sauce or 
to soybean plants (by botanists) grown in the northern hills. 
In the period 1908-12 the British tried to grow soybeans in 
India without much success. During the 1930s Mahatma 
Gandhi took a serious interest in growing soybeans and using 
them as a food.
 The earliest known commercial soy product on 
the Subcontinent was Golden Label Soya Bean Sauce, 
introduced in 1949 by Yung Hwa & Co. in Sri Lanka. The 
earliest such product in India was Nutri Nugget, a textured 
soy fl our meatlike product, introduced in 1970 by the Soya 
Production and Research Association in Bareilly.
 The rise of the soybean as a commercial crop in India 
can be dated from the mid-1960s, when University of Illinois 
soybean specialists, working with Indian counterparts, 
showed that high soybean yields could be obtained using 
proper varieties and a package of practices. In 1967 the All-
India Coordinated Program on Soybeans was founded at 
Pantnagar in the state of Madhya Pradesh, where the great 
majority of India’s soybean came to be grown. In April 1968 
the fi rst Workshop on Soybean was held in New Delhi by the 
Indian Council of Agricultural Research, and in 1971 India’s 
fi rst soyfoods development project started at G.B. Pant 
University. But when the U.S. sided with Pakistan during a 
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small war between India and Pakistan, the government of 
India asked that most U.S. technical assistance programs be 
discontinued by Sept. 1972. In 1973, out of the success of 
this work, INTSOY (the International Soybean Program) was 
founded at the University of Illinois.
 Total soybean production in India increased from a mere 
18,000 tonnes in 1971 (production was negligible in 1970) 
to 450,000 tonnes in 1980, an astonishing 25-fold increase 
in ten years, and a growth rate greater than that of Latin 
America.
 This is the most comprehensive bibliography ever 
published on soya in the Indian Subcontinent (South Asia). 
It is also the single most current and useful source of 
information on this subject available today, since 48% of all 
references (and most of the current ones) contain a summary/
abstract averaging 102 words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 37 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 15 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 109 commercial soy 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company index, 
and a bibliometric analysis of the composition of the book 
(by language, document type, year, leading countries, states, 
and related subjects) are also included. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, California 94549. Phone: 
415-283-2991.

1480. Shurtleff, William; Aoyagi, Akiko. comps. 1989. 
Bibliography of soy protein isolates, concentrates, and 
textured soy protein products: 2,528 references from 1883 
to 1989, partially annotated. Lafayette, California: Soyfoods 
Center. 328 p. Subject/geographical index. Author/company 

index. Printed Sept. 8. 28 cm. [2528 ref]
• Summary: Although the Chinese had produced a type of 
isolated soy protein product (tofu) since the tenth century 
A.D., western research on the isolation of soy proteins began 
in Germany 1883, when Meissl and Boecker introduced 
the terms soy casein and soy albumin. Similar work 
was published in 1898 by Osborne and Campbell at the 
Connecticut Agricultural Experiment Station in the USA. In 
1903 Oscar Nagel of New York described in detail how he 
produced “soy casein” and discussed it potential applications 
as a commercial product. Since that time, the United States 
has been the world leader in soy protein research and 
production.
 The world’s earliest known commercial food product 
made from isolated or concentrated soy protein was Albusoy, 
introduced in 1939 by the Soya Products Division of the 
Glidden Co. in Chicago. This was an enzyme-modifi ed 
isolated soy protein product used as a whipping agent. Many 
of the earliest soy protein products were used like Albusoy in 
whipping applications. Soyco, launched in 1944 by Soybean 
Products Co. in Chicago, was a hydrolyzed soy protein 
whipping agent used as an egg white substitute. Rich’s 
Whip Topping, introduced in March 1945 by Rich Products 
Corporation in Buffalo, New York, was used as an alternate 
for whipped cream. In 1947 Archer Daniels Midland Co. 
introduced Nutriwhip, the Borden Company debuted Soyco, 
and Central Soya Co. launched Soy Albumen, all whipping 
agents.
 In 1951 the fi rst patent for spun soy protein fi bers was 
issued to Robert Boyer, formerly a soy researcher at the Ford 
Motor Co. In 1952 the fi rst commercial soymilk based on 
soy protein isolate, Soyamel, was introduced by Worthington 
Foods. Isolates soon replaced soy fl our in non-dairy infant 
formulas worldwide. In 1959 the fi rst food-grade soy-protein 
concentrates were introduced by Griffi th Laboratories.
 The 1960s put modern soy protein products on the map. 
In 1960 the Boyer patent and its 1954 revision started the 
high-tech meat analog industry when Worthington Foods 
launched Fri-Chik, a meatless drumstick. In 1961 and 1966 
conferences on soy protein foods were at the USDA Northern 
Regional Research Center in Peoria, Illinois. Many of the 
276 attendees at the second conference were pioneers in the 
fi eld. A major theme at both was that protein malnutrition 
was the world’s most widespread defi ciency disease. In 1966 
General Mills introduced Bac*O’s, meatless fried bacon bits 
made from spun soy protein fi ber. At a May 1968 Conference 
on Protein Rich Food Products from Oilseeds held by the 
USDA in New Orleans, Louisiana, oilseed proteins were 
increasingly seen as the answer to the “protein crisis.” 
Also that year International Action to Avert the Impending 
Protein Crisis, a United Nations publication, recommends 
soybeans as the single most promising protein source to 
close the “protein gap.” In Nov. 1969 General Mills launched 
its second bacon analog, Bac-o-Bits, this time made from 
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textured soy fl our. Frozen Bontrae meat analogs were sold 
to the foodservice trade. This pioneering work nationwide 
by one of America’s largest food companies indicated to the 
U.S. food industry that the time for soy protein foods of the 
future had arrived.
 In 1971 Dr. K.K. Carroll at the University of Ontario, 
Canada, published the fi rst modern study showing that even 
in fat-free diets, animal proteins raise serum cholesterol and 
soy proteins lower it. Many subsequent studies worldwide 
confi rmed these important results.
 During the 1970s soy protein products entered the 
mainstream. In Jan. 1970 W.T. Atkinson, assignor to the 
Archer Daniels Midland Co., was issued a key patent for a 
“Meat-like protein food product,” which was soon widely 
sold under the registered trademark TVP. In Feb. 1971 
textured soy protein products were authorized for use as 
meat extenders in the U.S. National School Lunch program, 
opening up a huge potential new market for TVP type 
products. The amount of products used jumped from 8.5 
million lb dry weight in 1971-72 to 87.5 million lb in 1976-
77. Also in 1971 the Food Protein Council (renamed the Soy 
Protein Council in Dec. 1981) was established as a trade 
association for major soy protein manufacturers.
 In March 1973, as meat prices skyrocketed, beef-soy 
blends containing 25% hydrated textured soy fl our began 
to be introduced to U.S. supermarket chains, marketed for 
their lower price and higher nutritional value. Predictions 
of huge future markets (which failed to materialize) 
were published. In Nov. 1973 the fi rst World Soy Protein 
Conference was held in Munich, Germany, attended by 
over 1,000 people from 45 countries. In late 1974 Miles 
Laboratories/Worthington Foods launched the Morningstar 
Farms line of meat analogs based on spun soy protein 
fi ber nationwide at U.S. supermarkets. In Aug. 1975 Japan 
Vegetable Protein Food Association was founded to promote 
modern soy protein products, primarily soy protein isolates. 
In Oct. 1976 seminars on the use of soy protein for foods and 
meal for feeds were held in Moscow, sponsored jointly by 
three U.S. groups. More than 200 Soviet offi cials attended. 
In May 1978 The Keystone Conference on Soy Protein 
and Human Nutrition was held at Keystone Colorado. 
Sponsored by Ralston Purina Co., it presented a new view 
of soy protein quality. In Jan. 1978 the International Soya 
Protein Food Conference was held in Singapore; 400 people 
from 24 countries participated. And in Oct/Nov. 1978 the 
World Conference on Vegetable Food Proteins was held 
in Amsterdam, The Netherlands; More than 1,000 people 
attended.
 In 1980 soy protein products were approved for use as 
a beef extender by the U.S. Armed Forces. That same year 
the World Conference on Soya Processing and Utilization 
was held in Acapulco, Mexico. In Aug. 1980 Archer Daniels 
Midland Co. entered the soy protein isolate market with 
its purchase of Central Soya’s isolate plant. Then in April 

1985 Central Soya bought Griffi th Laboratories’ line of 
protein products. And in Feb. 1986 Central Soya purchased 
the Staley protein line, including Mira-Tex, Procon, and 
Textured Procon brands. In July 1987 Ralston Purina Co. 
of St. Louis, Missouri, established Protein Technologies 
International as a wholly-owned subsidiary to focus on sales 
of soy protein for food uses. The company’s sales of soy 
protein products were $139.8 million in 1986.
 But during the 1980s the total market for soy protein 
products grew very slowly, if at all. In 1984 Dr. Walter Wolf 
of the USDA Northern Regional Research Center estimated 
U.S. production as follows: Soy protein concentrates 36,000 
tonnes (metric tons), soy isolates 41,000 tonnes, textured 
soy fl our 43,000 tonnes, and textured soy concentrates 4,000 
tonnes. The segment showing greatest growth appeared to be 
that of soy protein isolates, of which Ralston Purina/Protein 
Technologies International in the largest manufacturer.
 Still there is widespread hope that, with the growing 
concern over dietary cholesterol, the low cost of soy protein 
relative to meat protein, the inevitable widening of this 
cost gap in the years to come, and the increasingly positive 
consumer attitudes toward soy protein products shown in 
polls, the market for these products will soon begin to realize 
its long-forecast potential.
 This is the most comprehensive bibliography ever 
published on modern soy protein products. It is also the 
single most current and useful source of information on 
this subject available today, since 53% of all references 
(and most of the current ones) contain a summary/abstract 
averaging 68 words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 37 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 15 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 651 commercial soy 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
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advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company index, 
and a bibliometric analysis of the composition of the book 
(by language, document type, year, leading countries, states, 
and related subjects) are also included. Address: Soyfoods 
Center, P.O. Box 234, Lafayette, California 94549. Phone: 
415-283-2991.

1481. Soya Newsletter (Bar Harbor, Maine). 1989. INTSOY 
project aims to boost soybean use in East Africa. Sept/Dec. 
p. 7.
• Summary: INTSOY is starting a 4-year project, funded by 
USAID, to increase food use of soybeans in Uganda. The 
project will operate as part of the Manpower for African 
Development (MFAD) program, which is headed by Ohio 
State University.

1482. Dashiell, K.E. 1989. Soybean production in Nigeria. 
In: B.N. Mbah and D.O. Nnanyelugo, eds. 1989. Food Crops 
Production, Utilization, and Nutrition: Proceedings of a 
Course Held at the University of Nigeria, Nsukka, 10-23 
April 1988. Ibadan, Nigeria: DOTAM Publications Ltd. See 
p. 30-32. *
Address: IITA, Ibadan.

1483. IITA Grain Legume Improvement Program (GLIP). 
1989. How to grow soybeans in Nigeria. Ibadan, Nigeria: 
International Institute of Tropical Agriculture. *
Address: Ibadan, Nigeria.

1484. Kato, Eihachiro. 1989. [Travels for natto in Africa–For 
the investigation of the spread of soybeans in West Africa 
by FAO]. Daizu Geppo (Soybean Monthly News) 156:18-26. 
[Jap]*

1485. Ogundipe, H.O. 1989. Soybean processing for 
commercial use. In: B.N. Mbah and D.O. Nnanyelugo, eds. 
1989. Food Crops Production, Utilization, and Nutrition: 
Proceedings of a Course Held at the University of Nigeria, 
Nsukka, 10-23 April 1988. Ibadan, Nigeria: DOTAM 
Publications Ltd. See p. 79-88. *
Address: IITA, Ibadan.

1486. Peoples, Mark B.; Faizah, A.W.; Rerkasem, B.; 
Herridge, D.F. 1989. Methods for evaluating nitrogen 
fi xation by nodulated legumes in the fi eld. ACIAR 
Monograph (Canberra, Australia). No. 11. vii + 76 p. *
• Summary: ACIAR stands for Australian Centre for 
International Agricultural Research. Address: CSIRO 
Div. of Plant Industry, GPO Box 1600 Canberra, ACT, 
Australia 2601 and TAC Secretariat, FAO, Via delle Terme 
di Caracalla, 1-0100 Rome, Italy. (Formerly: Australian 
International Agricultural Research, Canberra, ACT, 

Australia).

1487. Food & Agriculture Organization (FAO). 1989. 
Utilization of tropical foods: Tropical oil-seeds. Rome, Italy: 
Food & Agriculture Organization of the United Nations 
(FAO). xiv + 82 p. 21 cm. Series: FAO Food and Nutrition 
Paper 47/5. *
• Summary: The 1st chapter, titled “Leguminous oil-seed 
crops, has these contents: Soybean (p. 1-35): The golden 
bean from China, varieties and production, soybeans in the 
tropics. Hydrolysis of soybeans using microbial enzymes. 
Nutritional and acceptability aspects of soybeans: Cooking 
characteristics, soybean fl avour, digestibility of soybeans. 
Soybean processing in eastern Asia: Fermentation of 
soybeans. Fermentation inoculants: Koji and ragi, angkak 
and masam [a green fermentation starter from Nepal, 
made from wheat and selected moulds], preparation of 
koji. Preparation of soy sauce: Traditional Japanese shoyu, 
other types of soy sauce. Fermented soybean pastes: Types 
of miso, preparation of miso koji, preparation of mame 
miso, preparation of hamanatto. Other fermented soybean 
products: Natto and thua nao. Indonesian tempe: Preparation 
of tempe ragi, production of tempe kedele, other types of 
tempe, domestic use and nutritional content of tempe. Foods 
fermented by molds: Role of moulds in food processing, 
food safety aspects. Non-fermented soybean products: 
Production of soy milk, improving soymilk fl avour. Soybean 
protein products: Preparation of tofu, preparation of yuba. 
Soybean cheese products: Preparation of sufu (“The Chinese 
prepare a fermented soy curd called sufu, which resembles 
a moulded, soft-texture cheese.” Red sufu is made using 
“red rice koji” (angkak)). Use of soy milk and tofu residues: 
Preparation of oncom tahu, preparation of meitauza. Use of 
soybean sprouts. Soybeans as a cash crop. Soybean as an oil-
seed: Problems of small-scale extraction. Solvent extraction 
of soybean oil: Economic aspects, extraction process, 
refi ning operations. Nutritional and organoleptic aspects of 
soybean oil. Commercial production of vegetable fats and 
oils: Solid shortenings, effects of hydrogenation, hardness 
of fats. Margarine production: Composition of margarine, 
manufacture of margarine. Production of soybean grits and 
fl our. Commercial production of soybean protein products: 
Protein concentrates, protein isolates, economic aspects. 
Introduction of soyfoods at the village level: Snack foods, 
vegetable relish, pastes and fl our. Preparation of soybeans 
at the village level: Reducing bitter fl avours, preparation of 
soybean fl our. Prospects for soybean products in the tropics.
 Concerning the preparation of sufu (p. 21): “... the 
cubes [of tofu] are drained and heated for about 15 minutes 
at 100ºC to sterilize them. The sterilized cubes are cooled, 
placed on trays, and inoculated with one of the following 
fungi: Actinomucor elegans, Mucor lienialis, or Rhizopus 
chinensis var. chungyen, depending on the type of ‘cheese’ to 
be produced. They are then incubated at 12-20ºC for three to 
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seven days. At that stage, the cubes become covered with a 
white mycelium and are known as pehtzu [pehtze].
 “In the fi nal stages, the cubes of pehtzu are transferred to 
ageing tanks, where they are immersed in a mixture of rice 
wine and salt, 2-5% sodium chloride, for forty to sixty days. 
The alcohol content of this ‘dip’ (approximately 10 percent) 
is much higher than that normally obtained by anaerobic 
fermentation using osmophyllic [osmophilic] yeasts. The 
fi nal product, after completing the ageing period, is soft 
and pale yellow, with a pleasant taste and aroma. It is often 
served with sesame oil. More pungent cheeses are prepared 
by related processes, by adding other components to the fi nal 
brine solution. These may include red rice koji, fermented 
rice mash, anise or pepper. An outline of a preparation from 
Thailand, using red rice koji to give a red sufu is shown in 
Figure 3” (a fl ow sheet, p. 22; Source: Narudom Boon-Long. 
1983. “Traditional fermented food products.” United Nations 
University (UNU) Workshop Paper, CFTRI, Mysore, India).
 The peanut from Peru (p. 36+).

1488. Food and Agricultural Organization of the United 
Nations. 1989. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 43:155.
• Summary: The following nations are listed for the fi rst time 
as soybean producers in the FAO Production Yearbook. * = 
Unoffi cial fi gure. Venezuela: Harvested 2,000* ha in 1987, 
2,000* ha in 1988, and 7,000* ha in 1989.
 Greece: Harvested 2,000 ha in 1987, 3,000 ha in 1988, 
and 6,000 ha in 1989.
 Name changes: Burma is changed to Myanmar.

1489. Ogundipe, H.O.; Dashiell, K.E.; Osho, Sidi M. 1989. 
Soymilk yield and quality as affected by soybean varieties 
and processing techniques. Tropical Grain Legume Bulletin 
No. 36. p. 12-14. [6 ref]
• Summary: Seeds of nine soybean varieties were made 
into soybean milk; the milk yield and protein content (%) 
were determined, then sensory evaluations were conducted. 
A signifi cant difference was found among the varieties for 
soymilk yield and acceptability, but no signifi cant difference 
for protein content.
 In a 2nd experiment seeds of fi ve different soybean 
varieties were made into soymilk using fi ve different 
processing techniques: (1) Hot extraction (INTSOY method). 
(2) Cold extraction. (3) Use of sodium bicarbonate. (4) 
Delayed fi ltration. (5) Use of Kanun (a local tenderizer). No 
one technique gave the best acceptability using all varieties 
of soymilk. For all varieties, cold soaking for 24 hours 
have the highest soymilk yield, whereas delaying fi ltration 
for 2 hours gave the lowest soymilk yield. Address: 1-2. 
International Inst. of Tropical Agriculture (IITA), Ibadan, 
Nigeria; 3. Inst. of Agricultural Research and Training 
(IAR&T), Ibadan, Nigeria.

1490. Protein Grain Products International. 1989. Protein 
Grain Products International (Brochure). 6707 Old Dominion 
Dr. Suite 240, McLean, Virginia 22101. 3 p.
• Summary: “Protein Grain Products International is the 
national trade association of leading American manufacturers 
and processors of regular, blended and fortifi ed corn, wheat 
and sorghum products. The organization was formed in 1974 
by the union of the Corn Millers’ Export Institute and Protein 
Cereal Products International... The Washington, DC, offi ce 
is headed by president Betsy Faga who has been with PGPI 
for 16 years.”
 “PGPI goals and policies aim directly at an ever 
enlarging world market generated fundamentally in the 
demand of hungry millions for better, more nourishing 
diets... PGPI works in the following areas of activity: 1. 
Marketing. PGPI directs and supervises targeted foreign 
market development programs designed to increase exports 
and utilization through (1) the Title II food donation 
program, (2) the concessional sales provisions of Title 
I (including Title III and the blended food amendment), 
and (3) commercial sales to foreign buyers. In the case of 
P.L. 480’s Title II and Title I, PGPI works closely with the 
U.S. Department of Agriculture, the Offi ce of Food for 
Peace in A.I.D., the United Nations FAO and World Food 
Program, and the private voluntary agencies... While the 
large percentage of PGPI products move overseas under 
the Title II food donation program, PGPI is endeavoring to 
build commercial markets in a number of countries in Asia, 
South America, Africa, and the Middle East. 2. Technical 
Services... 3. Information and Education... 4. Legislation.”
 “Membership in Protein Grain Products International 
is open to any person, partnership, fi rm or corporation in 
the United States engaged in the preparation and processing 
of bulgur, soy fortifi ed bulgur, corn meal, soy fortifi ed corn 
meal, corn grits, soy fortifi ed sorghum grits, wheat soy blend, 
corn soy blend, corn soy milk and variations thereof... Dues 
paid to the Association are derived from an assessment on all 
export sales, government and commercial” of $0.0175 per 
100 lb. Minimum and maximum annual dues are $1,000 and 
$35,000, respectively. Associate membership is $1,000 per 
year. Address: McLean, Virginia. Phone: 703-821-3717.

1491. SoyaScan Notes. 1989. Statistics on soybean 
production in Mexico and Central America according to the 
FAO Production Yearbook (Overview). Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: Mexico: In 1960/61 Mexico produced 13,000 
metric tons of soybeans, increasing to 20,000 in 1961/62, 
22,000 in 1962/63, 56,000 in 1963/64, 60,000 in 1964, 
58,000 in 1965, 94,000 in 1966, 106,000 in 1967, 218,000 in 
1968, 266,000 in 1969, 280,000 in 1970, 232,000 in 1971, 
375,000 in 1972, 585,000 in 1973, 491,000 in 1974, 699,000 
in 1975, 302,000 in 1976, 507,000 in 1977, 324,000 in 1978, 
707,000 in 1979, 322,000 in 1980, 712,000 in 1981, 672,000 
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in 1982, 686,000 in 1983, 685,000 in 1984, 600,000 in 1985, 
710,000 in 1986, 832,000 in 1987, 400,000 in 1988.
 Costa Rica: In 1983 and 1984 Costa Rica produced 
2,000 metric tons of soybeans, decreasing to 1,000 in 1985 to 
1988.
 El Salvador: In 1974-1977 El Salvador produced less 
than 1,000 metric tons per year of soybeans, increasing to 
1,000 metric tons per year in 1978-1988.
 Guatemala: In 1983 Guatemala produced 2,000 metric 
tons of soybeans, increasing to 3,000 in 1984, 5,000 in 1985, 
9,000 in 1986, 12,000 in 1987, 17,000 in 1988, and 16,000 in 
1989.
 Nicaragua: In 1975-1983 Nicaragua produced 1,000 
metric tons per year of soybeans, increasing to 6,000 in 
1984, 8,000 in 1985, 9,000 in 1986, 12,000 in 1986, 17,000 
in 1988.

1492. IITA Grain Legume Improvement Program (GLIP). 
1989? Soybean research at IITA. Ibadan, Nigeria: 
International Institute of Tropical Agriculture. Undated. 
Unpublished manuscript. *
Address: Ibadan, Nigeria.

1493. IITA Grain Legume Improvement Program (GLIP). 
1989? IITA/IAR&T/IDRC Soybean utilization project. 
Ibadan, Nigeria: International Institute of Tropical 
Agriculture. (Internal circulation). Undated. *
• Summary: IDRC is the International Development 
Research Centre of Canada. Address: Ibadan, Nigeria.

1494. Karta, Susani K. 1990. The market prospective for 
tempe in the year 2000. In: Hermana, Mien K.M.S. Mahmud, 
and Darwin Karyadi, eds. 1990. Second Asian Symposium 
on Non-Salted Soybean Fermentation. Bogor, Indonesia: 
Nutrition Research and Development Centre. vii + 116 p. See 
p. 94-104. Held 13-15 Feb. 1990 in Jakarta, Indonesia. 23 
cm. [11 ref. Eng]
• Summary: A very interesting paper. Contents: Introduction. 
Market situation for tempe in Indonesia. Health and 
nutritional signifi cance of tempe. Tempe for weaning 
food. Constraints and trends in the market development of 
tempe. Recommended guidelines and strategies. Ideas for 
the diversifi cation of tempe utilization (Tempe as a food 
ingredient, new tempe food opportunities).
 Tempe “is a key protein source in the rice-diet of the 
people of Indonesia. It is consumed by millions of people 
of various ages and socio-economic status. It has gained 
popularity in the Netherlands, Japan, Malaysia, Singapore 
and other areas where Indonesians have settled. It has 
also slowly been making its way into the American diet, 
particularly, in the vegetarian, cholesterol-free and low-fat 
food product markets.”
 “Indonesia with a population of 177 million people 
(in 1988) and an annual population growth rate of 2%, 

is the largest tempe producer in the world and has the 
largest soyfood market in the region. In 1983, Indonesians 
consumed about 0.9 million MT [metric tons] of soybeans 
as food, which increased to about 1.5 million MT in 1988 
(Table 1). About 50 percent of the total soybeans consumed 
was in the form of tempe, 40% as tofu and the remaining 
10% was used for making soy sauce and tauco (a fermented 
whole soybean condiment). In 1988, the estimated soybean 
consumption for tempe was around 764,000 MT which 
amounted to an average per capita consumption of 6.45 kg of 
tempe (equivalent to 4.3 kg soybeans). In the past fi ve years 
the consumption of soyfood has increased by an average of 
10% annually.”
 “Acute diarrheal disease is one of the leading causes of 
childhood mortality and morbidity in developing countries 
and is a major contributor of malnutrition. Approximately 
25% of the growth differential between children in selected 
developing countries can be explained by diarrhea. The 
mortality and morbidity data from a total of 193 surveys 
carried out in 49 countries since 1981 by WHO (1986) 
indicate that, on average, a child under 5 years of age suffer 
3.5 episodes of diarrhea per year and that about one-third of 
deaths in this age group are diarrhea associated.
 “Investigations worldwide have found diarrhea 
incidence peaking between the ages of 6 months to 3 years.”
 Tables: (1) Indonesian soybean production, imports, 
and consumption as food, 1983-1988. Soybean production 
increased from 536,000 tonnes (metric tons) in 1983 to 
1,179,000 tonnes in 1988–more than double. Soybean 
imports, which were 391,000 tonnes in 1983, rose to a 
peak of 400,000 tonnes in 1984, then decreased to 350,000 
tonnes in 1988. Consumption of soybeans as food increased 
from 927,000 tonnes in 1983 to 1,528,000 tonnes in 1988. 
Per-capita consumption fi gures are not given. Source: ASA 
estimates and BULOG statistics. (2) Nutritional composition 
of tempe (100 gm edible portion). (3) The essential amino-
acid composition of tempe compared with the FAO/WHO 
reference pattern (expressed in milligrams per gram of 
nitrogen). (4) Fatty acids in soy tempe. (5) Global and 
regional population in 1980 and estimated number (millions) 
and distribution of diarrheal diseases. (6) Household Health 
Survey illness data by different age groups in Indonesia. 
(7) Potential demand for tempe fl our in weaning food in the 
year 2000, Indonesia. (8) Demographic estimates for Asian 
developing countries. (9) Estimated number (millions) of 
children under age 5 in Asian developing countries. (10) 
Projected potential use of tempe fl our in weaning food 
in Asian developing countries in the year 2010. Address: 
American Soybean Assoc., Singapore.

1495. Washington Post. 1990. Obituaries: Martin G. Weiss–
ARS Division director. March 27. p. B6.
• Summary: Martin G. Weiss, age 78, died on 24 March 
1990 at Walter Reed Army Medical Center. A former division 
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director of the USDA’s Agricultural Research Service 
and a retired colonel in the Army Reserve, he had lived in 
Beltsville, Maryland.
 Born in Iowa, he was a graduate of Iowa State 
University. He also received a MSc degree in plant breeding 
and a PhD degree in genetics and plant breeding at Iowa 
State.
 From 1936 to 1942, he worked at the U.S. Regional 
Soybean Laboratory at Urbana, Illinois. While there he 
developed three soybean varieties, including the popular 
Hawkeye soybean.
 He served with the U.S. fi eld artillery during World War 
II, then later retired from the reserves in 1971.
 Dr. Weiss came to the Beltsville area and began his 
career with the Agricultural Research Service in 1950 as 
an agronomist in the soybean research program. Later he 
became an associate director of the Crops Research Division 
and was an assistant to the agency’s administrator before 
becoming Chief of the International Programs Division in 
1971; he held that position until retiring in 1973.
 “In 1956 Dr. Weiss became a charter member of 
the International Commission for the Nomenclature of 
Cultivated Plants.”
 “From 1974 to 1977 he worked as a consultant. His 
clients included the government of Iran, the United Nations 
Food and Agriculture Organization, and the Congressional 
Offi ce of Technology Assessment.”
 “His marriage to Jean S. Weiss ended in divorce.” 
Address: USDA.

1496. IITA–International Institute of Tropical Agriculture. 
1990. On-farm adaptive research for cassava, yams, maize, 
rice, cowpeas, and soybeans in tropical Africa. IITA Meeting 
Reports Series No. 1. 46 p. *
Address: Ibadan, Nigeria.

1497. Pfeiffer, Jeanine M. 1990. Soybean adoption potential 
for tropical Africa: Field observations and notes. Report to 
Alex McCalla of CGIAR-TAC (Internal circulation). 5 p. 
March.
• Summary: CGIAR-TAC is the Consultative Group for 
International Agricultural Research, Technical Advisory 
Committee. They are like a think tank and board of trustees 
combined. This report is based on a 6-month affi liation 
(June–Dec. 1989) as a research associate at IITA in Nigeria. 
Address: Dep. of Agronomy and Range Science, Univ. of 
California, Davis, CA.

1498. Vaidehi, M.P.; Rathnamani, A. 1990. The shelf-life 
of soy-sunfl ower tempeh and its acceptability to Indian 
children. Food and Nutrition Bulletin (United Nations Univ.) 
12(1):53-56. March. [8 ref]
• Summary: One hundred school children ages 5-7 years 
from a rural school were given tempeh products in small 

quantities to test their acceptability. The products were 
ranked from best liked to least liked.
 “Acceptability: All the blended [soy + sunfl ower] 
tempeh products showed a high percentage (90%) of 
acceptability. The toffee scored the highest (100%). Only 6% 
of the children disliked the sweet chips, 4% the salted chips, 
and 2% the stew.”
 Soy-sunfl ower tempeh costs 60% less than lamb and 
35% less than chicken. Its energy content is much higher 
than that of either meat. It has high protein and fat content 
and no cholesterol. “Unlike most meats, there is no wastage 
in tempeh in the form of bones or undesirable fat.”
 Conclusion: India needs a tempeh industry. Small-scale 
tempeh makers, as in Indonesia, can improve the economic 
status of the rural population while improving the diets of 
both children and adults. Agricultural extension services 
should make intensifi ed efforts to promote and make this 
popular product. Address: Dep. of Rural Home Science of 
the Univ. of Agricultural Sciences, Bangalore, India.

1499. Woodworth, James B. 1990. Soybeans in Benue State, 
Nigeria. Paper presented at the National Meeting of the 
Nigerian Soybean Scientists Association. March. *
• Summary: After about 1984, the promotion of home 
consumption of soybeans by hospitals, religious missions, 
and the government played a role in the expansion of the 
number of soybean growers and the total soybean production 
in Benue State. Address: International Inst. of Tropical 
Agriculture, P.M.B. 5320, Ibadan, Nigeria.

1500. Boodram, Ramlakhan. 1990. Supplying small-scale 
screw presses and extrusion/expelling systems to Third 
World countries (Interview). SoyaScan Notes. May 15. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Mr. Boodram, a native of Trinidad who started 
BAR Export/Import Inc. in 1980, makes small-scale screw 
presses and sells systems containing them to developing 
countries. His presses are those that have been used by 
INTSOY. At IITA in Ibadan, Nigeria, he has an extruder/
expeller system. The extruder is made by Insta-Pro, for 
which he is an agent. For any seed other than soy, the screw 
press would be adequate, but with soy, in order to get a 
high-quality oil that requires no further processing (such as 
caustic refi ning, deodorization, etc.) you must fi rst run the 
soybeans through an extruder, then press the hot extrudate. 
The resulting crude oil is of high quality and has the same 
chemical characteristics as once-deodorized soy oil. BAR 
Exports also supplied IITA with a soymilk and tofu plant 
containing a Bean Machines 150 mill, a Kawanishi hydraulic 
press, and a small tofu press. No commercial products are 
produced.
 A system at Ken Soya in Nairobi, Kenya, is used to 
make low-cost extruded soy products, including fl our and 
oil. The company, which to extrude animal feeds, is doing 
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well. Tests started in Dec. 1989 and the soy fl our is just now 
entering the market.
 He is now shipping an extrusion/expelling pilot plant 
system to Sokoine (pronounced so-ku-AY-ne) Univ. of 
Agriculture in Morogoro, Tanzania. It will be used as a 
training system to disseminate the technology throughout 
the country. Using a scale and mixer, the low-fat fl our will 
be mixed with a carbohydrate source, then run back through 
the extruder to make a cereal-soy blend that can be used 
for anything from a weaning food to animal feeds. The full 
system, which requires no boiler or compressor, fi ts in a 
space 20 by 50 feet and costs about $110,000, not including 
the building.
 BAR also has an extruder-expeller system at Grove 
Country Foods in Ohio. He and Carl Hastings, who runs the 
company, are long-time personal friends. BAR has another 
system at B and B International in Trinidad. They sell the 
oil for food and use the meal/fl our in animal feeds. BAR 
tries to reduce marketing costs by placing their systems in 
international or regional centers, then let them disseminate 
the technology. They have also been working with CARIRI 
(the Caribbean Industrial Research Inst.) at the Univ. of 
the West Indies, with CARDI in Belize, with Eat Soy in 
Dominique, and Nature Treats in Jamaica. The woman who 
owns Nature Treats also makes tofu. Address: BAR Export 
Inc., P.O. Box 190, Seymour, Illinois 61875. Phone: 217-
687-4810.

1501. SoyaFoods (ASA, Europe). 1990. Report of an 
interview with John Wilson, United Nations International 
Development Organisation: Soya–the original golden egg? 
1(1):6. Spring/Summer.
• Summary: Wilson, formerly Manager, Business 
Development for Soy Process Technology, with Alfa-
Laval in Sweden, now works for UNIDO (United Nations 
Industrial Development Organization) in Jamaica. He 
addresses the question: “How diffi cult is it to set up a soya 
processing plant in developing countries and can soyafoods 
really match up to expectations?” Table 1 lists 11 questions 
that Wilson feels should be asked by developing countries 
when planning food policy. “In the past year the ‘mountains’ 
of surplus milk products in both Europe and North America 
have diminished to non existence and countries which 
have received free milk supplies have seen this reduced 
or cancelled. The cost of milk on the world market has 
increased nearly 2½ times.” Address: Food Processing 
Expert, International Projects Coordinator for UNIDO, 
Jamaica.

1502. Wilson, John. 1990. Re: Changes in the food 
department at Alfa-Laval. Letter to William Shurtleff at 
Soyfoods Center, June 15. 1 p. Typed, with signature on 
letterhead.
• Summary: “I am here on a two year assignment 

from UNIDO (United Nations Industrial Development 
Organization) to assist the food processing industry in 
Jamaica. During those two years, I am on leave of absence 
from Alfa-Laval in Sweden.
 “The food department of Alfa-Laval in general and 
the soya application in particular has undergone and is 
undergoing considerable restructuring, part of the reason for 
which is to match the tremendous market changes in Eastern 
Europe.
 “Goeran Leufstadt, who was the original chief of 
the soya research laboratory from 1982 to 1985 and 
subsequently chief of the Singapore food lab from 1985 to 
1989 is now chief of the food department F. F. which has 
the product responsibility for soya foods.” Address: Food 
Processing Expert, International Projects Coordinator for 
UNIDO, Jamaica, c/o JAMPRO Ltd., Jamaica’s Economic 
Development Agency, 35 Trafalgar Rd., Kingston 10, 
Jamaica. Phone: (809) 929-7190.

1503. INTSOY. 1990. An international conference: Soybean 
Processing and Utilization. Abstracts. Urbana, Illinois: 
INTSOY. 20 p. Held 25-29 June 1990 at Gongzhuling, Jilin 
Province, China.
• Summary: Contains 84 abstracts of papers presented at 
the conference plus the titles of 8 papers that were presented 
but that contained no abstracts. Many of these abstracts are 
cited separately. The conference, titled “Improving Nutrition 
Through Soybeans” was the world’s fi rst to focus on low-
technology, traditional soyfoods.
 Note: INTSOY was one of the organizers this 
conference, although that is not clear from this report.

1504. Shurtleff, William; Aoyagi, Akiko. comps. 1990. 
Bibliography of soy fl our and cereal-soy blends: 3,085 
references from the 3rd century B.C. to 1990, extensively 
annotated. Lafayette, California: Soyfoods Center. 427 
p. Subject/geographical index. Author/company index. 
Language index. Printed June 6. 28 cm. [3085 ref]
• Summary: This is the most comprehensive bibliography 
ever published on soy fl our and cereal-soy blends. It is also 
the single most current and useful source of information 
on this subject available today, since 56% of all references 
(and most of the current ones) contain a summary/abstract 
averaging 84 words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 32 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
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 Compiled one record at a time over a period of 15 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 653 commercial soy fl our 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company 
index, a language index, and a bibliometric analysis of 
the composition of the book (by decade, document type, 
language, leading periodicals or patents, leading countries, 
states, and related subjects, plus a histogram by year) are also 
included.
 The price of this 427 page spiral bound book (ISBN: 
0-933332-66-1) is $213. All orders must be prepaid in U.S. 
dollars.
 For Additional Information: Please contact William 
Shurtleff, Director, Soyfoods Center: 510-283-2991. 
Address: Soyfoods Center, P.O. Box 234, Lafayette, 
California 94549. Phone: 510-283-2991.

1505. Soya International (Bar Harbor, Maine). 1990. 
Bar Export/Import develops appropriate technologies for 
soyfoods production. April/June. p. 20.
• Summary: Located in the rural community of Seymour, 
Illinois, Bar Export/Import Inc., founded by Ramlakhan 
Boodram, is a company with a global outlook. It sells low-
cost extruders and expellers. A photo shows Mr. Boodram.

1506. Constantinou, T. 1990. Plans for soy fl our in Zambia 
(Interview). SoyaScan Notes. Aug. 28. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: He is planning to get into soyfoods in quite 
a big way. Yesterday he attended a seminar held by Mr. 
Carl Weingartner. He is now printing the labels/bags for 
his products. There is a small awareness among young 
mothers of the value of soya beans and some government 
organizations are doing a lot of promotion. But most people 
think of soya beans only as a good food for cattle. That 
image must be changed. He is presently expelling soybeans 
and has recently made his own extruder. He can produce 50 
tonnes of soya cake a day. Instead of selling this to millers 
for stock feed, he would like to produce a full-fat and a 
defatted soy fl our for sale as foods directly to the consumer. 
He thinks people will add this at the 10-15% level to their 

basic diet of Nshima, a sort of porridge (eaten with ones 
hands) made from corn fl our mixed and boiled with water, 
and consumed by almost everyone in the country, rich and 
poor alike. He has decided against starting with a cereal-
soy blend, and against selling to government nutrition 
centers. Because of the limited awareness, he plans to do 
a lot of marketing. He has arranged with another company 
to take care of retailing the product, but he will do the 
manufacturing, packaging, and publicity. He plans not to 
include recipes since the product can be used in many ways. 
He thinks there will be a tremendous boom eventually. There 
is a market for the FAO World Food Program for selling 
refugee food. That would be a special order for a weaning 
food or a corn-soy blend. Address: Southern African Oil 
Mills, P.O. Box 32655, Lusaka, Zambia. Phone: 216505 or 
213105.

1507. INTSOY Newsletter (Urbana, Illinois). 1990. 
Processing and utilization conference sparks interest in 
soybeans as food. No. 42. p. 1-2. Sept.
• Summary: The conference, which was co-sponsored by 
INTSOY, took place in Gongzhuling, Jilin Province, China 
from June 25 to 29, 1990. The various working sessions 
and exhibits attracted almost 250 soybean scientist and 
development offi cials from 27 countries.
 “Besides INTSOY, other sponsors of the conference 
were the Jilin Academy of Agricultural Sciences; the Chinese 
Academy of Agricultural Sciences; the Japanese Agriculture, 
Forestry, and Fisheries Research Council Secretariat; the 
Scientifi c Research Institute of Foods and Fermentation 
Industry; and the International Institute of Tropical 
Agriculture...
 “Some 80 presented papers covered topics ranging from 
reports on soybean utilization efforts in specifi c countries to 
sophisticated medical studies on the health effects of soybean 
use.
 “One especially important paper reported on the 
potential of soybean components known as saponins to 
control reproduction of the HIV virus which is associated 
with Acquired Immune Defi ciency Syndrome or AIDS. The 
report from Japanese scientists in the Department of Food 
Chemistry at Tohoku University indicated that one class of 
saponins showed inhibitory effects against HIV infection in 
vitro.
 “Besides attending the working sessions, participants 
viewed some 37 demonstrations and exhibits from all over 
China...
 “The conference organizers also provided a number of 
local tours of interest to participants. These included visits 
to a modern tofu plant, the Soybean Research Institute of 
the Jilin Academy of Agricultural Sciences, the labs and 
pilot plant of the Scientifi c Research Institute of Foods and 
Fermentation Industries, and the headquarters and gene bank 
of the Chinese Academy of Agricultural Sciences...
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 “The general recommendations from the fi nal report 
called for holding the conference on a regular basis every 
three or four years. The report suggested Brazil and Africa as 
potential sites for the next conference.”
 Note: This is the earliest document seen (June 2020) that 
contains the term “gene bank.” Since it was located in China, 
this gene bank almost certainly contained soybeans.

1508. INTSOY Newsletter (Urbana, Illinois). 1990. 
Conference aims at establishing Tropical Soybean Research 
Network. No. 42. p. 4. Sept.
• Summary: “The United Nations Food and Agricultural 
Organization (FAO) is moving ahead with plans for a 
Tropical Soybean Research Network for Countries of Latin 
America and the Caribbean. A major step toward formation 
of the network took place at a recent conference at the 
EMBRAPA National Soybean Research Center in Londrina, 
Brazil.
 “Offi cials and scientists from 18 countries participated 
in the week-long proceedings during mid-March 1990. One 
important focus was the EMBRAPA research program and 
the soybean industry in Brazil...
 “INTSOY Director Harold Kauffman presented 
information on the current status of small- and medium-scale 
soybean processing technologies and their application to 
Latin America and the Caribbean. He emphasized the current 
opportunity to expand the use of soybeans to improve the 
nutrition of people throughout the region...
 “The proposed network for Latin America and the 
Caribbean grew out of concerns expressed by soybean 
scientists who attended the 1989 IV World Soybean Research 
Conference in Buenos Aires, Argentina. A major concern was 
the need to improve the exchange of information on specifi c 
areas of utilization research. The consensus of the scientists 
was that FAO would be best suited to organize the network.”

1509. Ogundipe, H.O.; Dashiell, K.E.; Ojo, K.D.; Osho, 
Sidi M. 1990. Impact of soybean utilization on agriculture 
production in Nigeria. Paper presented at the Fourth 
Conference of the African Association of Biological Nitrogen 
Fixation. Unpublished manuscript. Held 27-29 Sept. 1990 at 
IITA, Ibadan, Nigeria. *
Address: IITA, Ibadan, Nigeria.

1510. Shurtleff, William; Aoyagi, Akiko. comps. 1990. 
Bibliography of soybean crushing, soy oil, and soybean 
meal: 4,183 references A.D. 980 to 1990, extensively 
annotated. Lafayette, California: Soyfoods Center. 647 
p. Subject/geographical index. Author/company index. 
Language index. Printed Nov. 9. 28 cm. [4183 ref]
• Summary: This is the most comprehensive bibliography 
ever published on soybean crushing, soy oil, and soybean 
meal. Its scope also includes: Statistics on the soybean oil 
and meal industries, use of soybean meal in feeds, use of 

soybean cake or meal as a fertilizer, and the effi ciency of 
animals in converting feeds into human foods. It is one of the 
most useful sources of information on this subject available 
today, since 53% of all references (and most of the early 
and current ones) contain a summary/abstract averaging 121 
words in length.
 One of more than 40 bibliographies on soybeans and 
soyfoods being published by the Soyfoods Center, it is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Containing 36 
different document types (both published and unpublished, 
including many original interviews and partial translations 
of Japanese and European works), it is a powerful tool 
for understanding the development of this subject and 
related products from its earliest beginnings to the present, 
worldwide.
 Compiled one record at a time over a period of 17 years, 
each reference in this bibliography features (in addition to 
the typical author, date, title, volume and pages information) 
the author’s address, number of references cited, original 
title of all non-English publications together with an English 
translation, month and issue of publication, and the fi rst 
author’s fi rst name (if given).
 It also includes details on 54 commercial soy 
products, including the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information 
on each product (such as references to and summaries of 
advertisements, articles, patents, etc.) are also given.
 Details on how to use the bibliography, a complete 
subject and geographical index, an author/company 
index, a language index, and a bibliometric analysis of 
the composition of the book (by decade, document type, 
language, leading periodicals or patents, leading countries, 
states, and related subjects, plus a histogram by year) are 
also included. Address: Soyfoods Center, P.O. Box 234, 
Lafayette, California 94549. Phone: 510-283-2991.

1511. China Daily. 1990. Cocaine is out, soybeans are in [in 
Bolivia]. Dec. 8. p. 8.
• Summary: A United Nations’ program is helping Bolivian 
farmers to switch from growing cocoa for cocaine, to 
growing soybeans. Address: China.

1512. International union list of agricultural serials. 1990. 
Wallingford, Oxfordshire, England: CAB International. xiii + 
767 p. [11567 ref]
• Summary: This book is a compilation of serials indexed in 
AGRICOLA, AGRIS, and CAB Abstracts–the world’s three 
leading agricultural databases. It was produced jointly by 
the National Agricultural Library of the USDA (Beltsville, 
Maryland), The Commission of European Communities, the 
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Food and Agriculture Organization of the United Nations 
(FAO), and CAB International (Commonwealth Agricultural 
Bureaux, England). Contents: Foreword, by Sarah E. Thomas 
of NAL and Stella Dextre Clarke of CAB International. 
Reader’s Guide: Key to Country Codes, Subject Code Index. 
Agricultural serials. Subject index. Country index.

1513. Dashiell, K.E.; Singh, S.R.; Nakayama, O.; Ogundipe, 
H.O.; Akem, C.N. 1990. Soybean research at IITA. Ibadan, 
Nigeria: International Institute of Tropical Agriculture. 19 p. 
*
• Summary: This is also cited as a journal article from GLIP 
Research Monograph No. 1, Ibadan
 Note: One poorly cited publication from IITA this same 
year is: Nakayama, O.; Ogundipe, H.O.; Jegede, O.; Singh, 
S.R. 1990. Appropriate method to coagulate soybean milk 
using a commonly grown plant in West Africa Calotropis 
procera. Address: IITA, Ibadan, Nigeria.

1514. Ogundipe, H.O.; Osho, S.M. 1990. Nutritive value 
of soybean. In: Training Manual on National Workshop on 
Soybean Processing and Utilization for Improved Nutrition. 
IDRC / IITA / IAR and T Soybean Utilization Project. See p. 
7-14. *
Address: IITA, Ibadan, Nigeria.

1515. Ogundipe, H.O.; Osho, S.M. 1990. Soybean 
processing. In: Training Manual on National Workshop on 
Soybean Processing and Utilization for Improved Nutrition. 
IDRC / IITA / IAR and T Soybean Utilization Project. *
Address: IITA, Ibadan, Nigeria.

1516. Asian Vegetable Research and Development Center. 
1990. International cooperation. Progress Report p. 110-114. 
For the year 1988. *
Address: Shanhua, Taiwan.

1517. Food and Agricultural Organization of the United 
Nations. 1990. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 44:107.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Gabon: Harvested 3,000F ha in 1988, 
1989, and 1990.
 Honduras: Harvested 2,000 ha in 1989.
 Switzerland: Harvested 1,000 ha in 1988, 1989, and 
1990.

1518. Hammer, K.; Esquivel, M. 1990. East Asian infl uences 
in Cuban agriculture. Plant Genetic Resources Newsletter 
(FAO/IBPGR) No. 77. p. 9-16. [15 ref. Eng]
• Summary: “Virtually the entire aboriginal population of 
Cuba was wiped out in the fi rst years of the Conquest. The 
introduction of African slaves supplied the alternative labour 

needed to develop agriculture in Cuba. Thus by 1861 nearly 
60% of the Cuban population was either black or mulatto. 
By then, slave revolts had become increasingly common, 
jeopardizing the economic stability of Cuban agriculture. 
From its founding in 1794, the Junta Real de Fomento, 
Agricultura y Comercio (Royal Board of Development, 
Agriculture, and Trade) tried to boost the numbers of non-
Africans in Cuba, which led to the traffi c in Asiatics in 1847 
and Yucatecan Indians in 1849.
 “After 1842, large numbers of Chinese were sent to the 
English colonies of Barbados, Jamaica and Trinidad. The 
Real Junta de Fomento, noting this, sent a representative 
to China in 1844 to negotiate the introduction of Chinese 
settlers into Cuba. A contracting agency for coolies destined 
for Cuba was set up, operating in Macao, Among, Swataw 
[Swatow], Hong Kong, and Wompoa. The coolies travelled 
through Manila in the Philippines. On 1 January 1847, the 
fi rst lot of 1,073 Chinese immigrants docked in the port 
of Havana. They consisted, inter alia, of farmers, artisans 
and tradespeople. By 1861, there were already over 60,000 
Chinese from Shanghai and Canton, and it is estimated that 
between 1853 and 1873 alone, 132,435 Chinese entered 
Cuba. Basically, these people worked in the agricultural 
sector. Many tradespeople and artisans remained in 
Havana, creating a little Chinatown in the Zanja Street 
neighbourhood, while on the outskirts of Havana, a place 
known as Cienaga in the Cerro district was settled by farmers 
who came to grow almost all the vegetables for the capital. A 
major settlement of Asian vegetable farmers also developed 
south of Havana, in Batabanó province.
 “The Japanese were only a small minority among the 
Asiatic immigrants to Cuba, concentrated in a few places 
such as the Isla de la Juventud (formerly Isla de Pinos), 
where they have played a major role in the development of 
local fruit and vegetable cultivation. We have no detailed 
information on their arrival in Cuba, but their presence on 
the Isla de la Juventud goes back at least three generations, 
according to our information.”
 According to Roig (1975), the soybean was introduced 
to Cuba in 1904 by the EEA (Estación Experimental 
Agronómica de Santiago de Las Vegas, currently INIFAT, the 
Experimental Agronomical Station) from the USA, but it was 
possibly already found in the Isla de la Juventud, used by the 
Japanese to prepare a kind of cheese called ‘tofu.’ (dau phu 
in Vietnamese).
 Note: This journal is published by the Food and 
Agricultural Organization of the United Nations / 
International Board for Plant Genetic Resources. Address: 1. 
Zentralinstitut fuer Genetik und Kulturpfl anzenforschung der 
Akademie der Wissenschaften der DDR, DDR-4325, GDR; 
2. Instituto de Investigaciones Fundamentales en Agricultura 
Tropical ‘Alejandro de Humboldt’, INIFAT, Santiago de las 
Vegas, Havana, Cuba.
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1519. Heiser, Charles B., Jr. 1990. Seed to civilization: The 
story of food. New ed. Cambridge, Massachusetts: Harvard 
University Press. vi + 228 p. Illust. Index. 24 cm. [83* ref]
• Summary: An outstanding work, written for the general 
reader. “This is a classic book about the origins of agriculture 
and the infl uence of its discovery on the development of 
civilization”–Ghillean T. Prance, Director of the Royal 
Botanic Gardens [England; on back cover].
 The Preface notes that this is a book about the plants 
(and animals) that stand between humans and starvation. 
The main subjects are ethnobiology, the study of plants 
and animals in relation to humans, and ecology, the study 
of organisms in relation to their environment. We humans 
“get all of our carbohydrates and nearly three-fourths of our 
protein from plant sources. Moreover, nearly all of the food 
we get from animals is in turn derived from plants. After all, 
life depends on photosynthesis; chlorophyll has been referred 
to as the green blood of the earth.”
 Table 5-1, “Estimated production of world’s 32 major 
food crops” (p. 63) lists the top ten as (* = member of grass 
family; units in million metric tons): Sugar cane* 932. 
Wheat* 536. Corn* 481. Rice* 476. Potato 309. Sugar beet 
286. Barley* 180. Manioc 137. Sweet potato 110. Soybean 
95. Source: FAO Production Yearbook, 1986.
 Chapter 7, “Legumes: The meat of the poor,” contains a 
section on “Soybeans” (p. 129-33). It notes that there are no 
archaeological records of the soybean to help us determine 
when it was fi rst cultivated, but it was mentioned in Chinese 
literature before 1000 B.C. Unlike most legumes, the 
beans are seldom eaten directly, but are used to make many 
different foods including bean sprouts, miso, tofu, soymilk 
(such as Vitasoy), tempeh, and soy sauce.
 “The widespread cultivation and utilization of soybeans 
in the United States in the space of a few decades must be 
one of the most spectacular success stories in the recent 
history of agriculture.”
 Photos show: (1) A fi eld of soybeans in the USA 
planted in rows, free of weeds. (2) Soybean plants ready for 
harvesting. (3) Soybean seeds. (4) A John Deere combine 
harvesting soybeans.
 Note: Previous editions of this book were copyrighted in 
1973 and 1981. Also discusses: Peanuts (p. 126-29). Potatoes 
and their remarkable history (p. 134-39). Tomatoes and their 
unusual history (p. 181, 206). Address: Distinguished Prof. 
Emeritus of Botany, Indiana Univ.

1520. Jackai, L.E.N.; Panizzi, A.R.; Kundu, G.G.; Srivastava, 
K.P. 1990. Insect pests of soybean in the tropics. In: S.R. 
Singh, ed. 1990. Insect Pests of Tropical Food Legumes. 
New York, NY: John Wiley & Sons. xvi + 451 p. See p. 91-
156. [100+ ref]
• Summary: This chapter gives an excellent, detailed, and 
well documented analysis of the major orders/families, 
genera and species of insects which attack soybeans in 

the tropics. The fi rst two pages of this chapter give a brief 
overview of the history and expansion of the soybean in 
tropical countries, especially Africa and Latin America. 
Unfortunately, they contain several serious historical errors. 
The fi rst paragraph states: “The growing of soybean in 
Africa dates back to the early 1800s when missionaries are 
thought to have introduced the crop (Mayo, 1945).” In fact, 
Mayo states “The fi rst recorded trial of soya beans was made 
in 1910 at Ibadan. The crop was a failure.” He makes no 
mention of missionaries.
 The third paragraph states: “Soybean was fi rst 
introduced in Brazil in 1914 (Rio Grande do Sul).” Actually, 
it is well known that the earliest known introduction of 
the soybean to Brazil took place in 1882 (Gustavo D’Utra, 
1882).
 “In the past 20 years, soybean has gained ground 
in Latin America, the major producing countries being 
Brazil, Argentina and Paraguay. Most of the cultivars in 
Latin America were introduced from the United States, 
but Brazil... is now a key source of improved cultivars for 
neighboring countries. The major production zone in South 
America is 15-30ºS” latitude.
 “The major biological constraints to production in 
the tropics are insect pests, diseases, and edaphic [soil] 
conditions (including rhizosphere), with the most severe 
pest problems being in areas where the crop has been grown 
the longest.” Address: 1. International Inst. of Tropical 
Agriculture (IITA), Ibadan, Nigeria; 2. Centro Nacional de 
Pesquisa de Soja (CNPSo), Empresa Brasileira de Pesquisa 
Agropecuária (EMBRAPA), Londrina, Parana, Brazil; 3-4. 
Div. of Entomology, Indian Agricultural Research Inst., New 
Delhi, India.

1521. Ndzoumba, B.; Conca, G.; Porta-Puglia, A. 1990. 
Observations sur la mycofl ore de semences produites au 
Gabon [Observations on the mycofl ora of seeds produced in 
Gabon]. FAO Plant Protection Bulletin 38(4):203-12. [14 ref. 
Fre; eng; spa]
• Summary: In Gabon, fungal diseases were found on 
soybeans and groundnuts, suggesting the presence of 
seedborne pathogens. Among the fungal species identifi ed on 
soybean were Colletorichum truncatum, Cercospora sojina, 
C. kikuchii, Phomopsis spp. and Botryodiplodia theobromae. 
The results underline the important role of healthy seeds in 
preventing epiphytotics which, in the climatic conditions of 
Gabon, can cause dramatic losses. Address: FAO/CIAM, B.P. 
2183 Libreville, Gabon.

1522. Nene, Y.L.; Hall, Susan D.; Sheila, V.K. eds. 1990. 
The pigeonpea. Oxon, England: CAB International for; 
Patancheru, AP, India: International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT). x + 490 p. Illust. 
Index. 25 x 20 cm. [500+* ref]
• Summary: Contents (18 chapters, including): Foreword. 
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Contributors. Acknowledgements. 1. Geography and 
importance. 2. Origin, history, evolution and taxonomy. 16. 
Nutrition and products. 17. Markets and outlook.
 Pigeonpea (Cajanus cajan (L.) Millspaugh), a major 
grain legume, is widely grown as a backyard subsistence 
crop by small farmers in the semi-arid tropics. Worldwide, it 
ranks sixth in area and production compared with other grain 
legumes, All evidence indicates that the pigeonpea originated 
in Peninsular India. Today India produces more pigeonpeas 
than all other countries combined. The word “pigeonpea” 
probably originated in the Americas, where it arrived in the 
15th century, because pigeons were fond of the seeds.
 Chapter 16, “Pigeonpea: Nutrition and products,” by 
D.G. Faris and U. Singh (both of ICRISAT; 126 refs = 
many tables and photos) includes the following contents: 
Introduction. Nutrition. Supplementation value of pigeonpea 
in cereal-based diets. Nutritional quality of vegetable 
pigeonpea. Cooking quality. Human food: Whole dry 
seed (the tough seed coat results in a long cooking time 
“but is free from the lipoxidase that causes off-fl avours in 
soybean...”), dhal, other products from dry seed (freshly 
sprouted seed {sprouts}, tempeh {made with a combination 
of pigeonpea and soybean; see photo}, pigeonpea sauce 
(ketchup) is a replacement for soysauce in Indonesia, canned 
whole dried seed, pigeonpea fl our, extruded food, clear 
noodles). Vegetable (green seed {used as a green vegetable, 
often in place of green garden peas}, green pods). Animal 
feed. Medicinal uses (“There is a considerable folk medicine 
and ayurvedic listing of the curative effects of various parts 
of the pigeonpea plant”). Future. Address: 1. Deputy Director 
General, ICRIAT, Hyderabad, India.

1523. Pandzou, J.; Beunard, P.; Saint Macary, H. 1990. 
Inoculation du soja (Glycine max [L.] Merrill) au Congo 
[Inoculation of soybeans in the Republic of Congo]. 
Agronomie Tropicale (France) 45(3):199-204. [8 ref. Fre; 
eng; spa]
• Summary: At Loudima, in the Congo, the effects of 
soybean inoculation were evaluated during 3 crop seasons. 
Increases in yield ranged from 25% to 41%. In the Congo, 
the growing need for protein, driven by population growth, 
had led agronomists to envision the introduction of the 
soybean into the cropping system of this country. Since 
1976, this plant has been the object of research at the Center 
for Agronomic Research at Loudima (Centre de recherches 
agronomiques de Loudima). Since 1987 an agricultural 
experimentation project (un projet d’expérimentation 
agronomique–PEA) has had for its goal determination of 
the technical and economic conditions for the creation of a 
mechanized farming system based on a corn-soya rotation 
in the zone of Loudima. Address: 1. Centre de recherches 
agronomiques de Loudima, BP 28, république populaire 
du Congo; 1-3 (currently). CIRAD-IRAT, BP 5035, 34032 
Montpellier Cedex 1, France.

1524. Peoples, Mark B.; Herridge, David F. 1990. Nitrogen 
fi xation by legumes in tropical and subtropical agriculture. 
Advances in Agronomy 44:155-223. [232 ref]
• Summary: “Soils in the humid tropics and subtropics are 
commonly leached, highly weathered, and low in both total 
and plant-available nitrogen (N). Agricultural systems in 
these regions are subjected to high annual losses of N.”
 In a summary of several studies of nitrogen (N), once 
the amount of N removed in the crop had been allowed for, 
ranged from -74 to +80 kg N per ha for soybeans.
 Soy is mentioned 60 times in this article. Address: 1. 
Australian Centre for International Agricultural Research 
(Project 8800), CSIRO Div. of Plant Industry, Canberra, 
A.C.T. 2601, Australia and TAC Secretariat, FAO, Via 
delle Terme di Caracalla, 1-0100 Rome, Italy. (Formerly: 
Australian International Agricultural Research, Canberra, 
ACT, Australia).

1525. Singh, S.R. ed. 1990. Insect pests of tropical food 
legumes. New York, NY: John Wiley & Sons. xvi + 451 p. 
Color plates. Index. 24 cm. [1624* ref]
• Summary: The book has six chapters, one each on cowpea, 
soybean, common bean, pigeonpea, and groundnut, and a 
sixth on vectors of virus and mycoplasma diseases. An 86-
page bibliography (p. 343-428) and a 23-page index add to 
the book’s value.
 The book is dedicated to Reginald H. Painter (1901-
1968), world authority and pioneer in research on host-
plant resistance. It contains a very interesting introduction 
by James A. Duke of the USDA Germplasm Services 
Laboratory, and Chapter 2, titled “Insect pests of soybeans 
in the tropics,” is by L.E.N. Jackai, A.R. Panizzi, G.G. 
Kundu, K.P. Srivastava. Address: Director, Grain Legume 
Improvement Program, IITA, PMB 5320, Ibadan, Nigeria.

1526. Smartt, J. 1990. Grain legumes: evolution and genetic 
resources. Cambridge, England: Cambridge University Press. 
x + 379 p. Illust. Index. 24 cm.
• Summary: Strictly speaking, grain legumes are those from 
which the seed is used directly for human consumption. 
Legume grain provides a protein-rich source of food which 
is an essential part of the diet in many parts of the tropics, 
particularly where meat is scarce. Grain legumes play 
an important nutritional role in supplying those essential 
amino acids (particularly lysine) that are not present in 
suffi cient quantities in staple cereal crops, so enabling a 
balanced diet to be maintained even in the absence of a high 
intake of animal products. This is particularly important in 
regions, for example parts of southern India, where religious 
practices ensure that a majority of the population are strictly 
vegetarian and grain legumes can provide up to 70% of their 
dietary protein intake.
 Page 28: The section on fermented products notes that 
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soy is fermented in Indonesia as a cottage industry, and 
in Japan on an industrial scale to make tempe, soy sauce, 
soybean paste [miso], and natto. The fermenting organisms 
are very useful in breaking down toxic materials (lectins) and 
anti-metabolites (protease inhibitors).
 Extracted [nonfermented] pulse proteins include 
soyabean curd (‘tofu’) and soyabean milk. Textured 
vegetable proteins (TVP) can be made from the residue of oil 
extraction.
 “1.4–The future for legumes as protein. Since the 
publication of the joint FAO-WHO report (1973) in which 
estimates of minimum protein requirements for adequate 
nutrition were drastically revised downwards, there has been 
a tendency to consider that it is suffi cient to ensure adequacy 
of carbohydrate food supplies and that proteins will take care 
of themselves.” Protein is now much less of a burning issue 
than it was prior to 1973 (Payne 1978).
 In Chapter 7, “The other oilseed legumes,” is a section 
on the soyabean (p. 246-57) followed by a section on the 
winged bean (p. 258-61, containing a nice illustrations 
of all the main parts of a winged bean, from Verdcourt 
and Halliday 1978). Address: Dep. of Biology, Univ. of 
Southampton, UK.

1527. Stoorvogel, J.J.; Smaling, E.M.A. 1990. Assessment of 
the soil nutrient depletion in sub-Saharan Africa, 1983-2000. 
Volume I: Main report. Rep. No. 28. Winand Staring Centre, 
Wageningen, The Netherlands. 134 p. Illust. 30 cm. http://
edepot.wur.nl/305170 [138 ref]
• Summary: This is the earliest known study of nutrient 
balances on smallholder farming systems in Africa 
(Vanlauwe & Giller 2006, p. 25).
 There are a total of 4 reports each with the same title but 
with different subtitles.
 “Abstract: On request of FAO a methodology was 
developed to assess the state of soil nutrient depletion 
under agriculture in Sub-Saharan Africa for 1983 and the 
year 2000. The nutrient balance is described with fi ve input 
and fi ve output factors, which result in a nutrient loss rate. 
Production fi gures and data on fertilizer consumption for 
1983 and projections for the year 2000 were provided by 
FAO. Data on nutrient balances as well as additional country 
information were collected from the literature. Nutrient 
depletion rates for Sub-Saharan Africa are approximately 20 
kg nitrogen (N), 10 kg potassium peroxide (P2O2) and 20 kg 
potassium oxide (K2O) per ha on average up to a maximum 
of 40 kg N, 20 kg P2O2 and 40 kg K2O per ha in East 
Africa.”
 Soy is mentioned only 4 times in this volume. Address: 
Wageningen, Netherlands.

1528. Dzido, J.L.; Feuillette, B.; Marquette, J. 
1991. Synthèse des travaux effectues par le Projet 
d’Experimentation Agricole [Agronomique] (PEA) de 

Loudima–Congo [The agricultural research project of 
Loudima (Congo): Review of work/activities]. Montpellier, 
France: CIRAD IRAT. 53 p. [20 ref. Fre]
• Summary: Agricultural authorities in the Congo, aware 
of decreasing domestic food production and migration 
out of rural areas, are conducting an experimental project 
in the Niari valley to develop new crops and cultivation 
techniques. PEA–The Loudima Project for Agronomic 
Experimentation–is based at the Loudima Center, and both 
IRAT and Congolese researchers are actively involved. IRAT 
is responsible for the project, with funding from CCCE. The 
program involves varietal improvement (through breeding 
soybeans for mechanical cultivation and groundnuts for 
hand cultivation), the development of crop rotations and 
cultivation sequences (from soil preparation to crop storage), 
and the identifi cation of cropping systems.
 Note: According to a March 1994 record from the SIS–
SPAAR [Special Program for African Agricultural Research] 
database (World Bank, Washington, DC) [via Agrisearch] a 
small grant from the International Foundation for Science 
was awarded to Mr. Celestin Mavoungou-Zaou, Laboratoire 
des Legumineuses, Centre de Recherches Agronomiques, 
B.P. 28, Loudima, Congo. The project, to study the drought 
resistance of soybeans in the Niari valley, began in 1987.

1529. Golbitz, Peter. 1991. Soyfoods consumption in the 
United States and worldwide: A statistical analysis. Bar 
Harbor, Maine: Soyatech, Inc. 26 p. *
• Summary: The National Cancer Institute, through Prospect 
Associates (a subcontractor), asked Mr. Golbitz to compile 
this report, largely from published sources. It contains 12 
numbered pages of information and text summary and 14 
unnumbered pages of tables. It contains retail soyfoods 
information for the past 10 years, FAO published data 
(Soybeans and Products Food Balance Sheets; published 
every 3 years), tons of soybeans used to make tofu in major 
Asian nations, number of U.S. manufacturers of soyfoods 
products 1984 and 1989, where the various soyfoods are sold 
in America (health/natural food stores, Asian-American food 
stores, supermarkets, institutional foodservice). It is not clear 
whether or not the report is in the public domain.
 The estimated annual per capita consumption of 
soybeans, directly and indirectly as soyfoods, is as follows: 
Taiwan 13 kg, Japan 10.8 kg, Korea 9.0 kg, Indonesia 6.3 kg, 
and China 3.4 kg. Address: P.O. Box 84, Bar Harbor, Maine 
04609.

1530. Carlborg, Ken. 1991. Individual articles from USDA 
and Agricultural Experiment Station publications are now 
being computerized (Interview). SoyaScan Notes. Feb. 8. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ken is in charge on a day to day basis of 
“The Title II Agricultural Project” which is retrospectively 
entering individual articles from all major USDA and State 
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Agricultural Station series into OCLC; annual reports, 
less important, and ephemeral publications have not 
been included. Carol Boast, the agricultural librarian, is 
working closely with him. The project is funded by the U.S. 
Department of Education (contact: Louise Sutherland), Title 
IIc project (to “strengthen library resources”), with some 
fi nancial support and lots of political support from USDA. 
They get about $200,000/year and have to apply for new 
funding each year. The main software used is the OCLC 
database, but the records end up (after tapes are processed in 
Chicago) in the National Agricultural Library (NAL) online 
catalog (ISIS), on NAL CD-ROM disks, AGRICOLA, RLIN, 
and the FAO Agris database.
 The project started in the fall of 1986 by enhancing 
records that had already been entered on OCLC by a few 
experiment stations (such as Wisconsin) and USDA. For 
example, if there are no spaces between the initials of an 
author, OCLC will not fi nd the author’s name. It got into full 
gear and began adding new records in early 1987. All records 
use full-level AACR2 cataloging rules. They use the standard 
Library of Congress subject headings. They presently have 
56,000 records, two-thirds of which are original. When the 
project is fi nished, they expect to have entered about 97,000 
records. They mainly enter new records published prior to 
1986 and enhance records that are already in OCLC after 
1986; later records are entered by a cooperative cataloging 
program coordinated by NAL that was supposed to include 
all of the land grant universities; each University was 
supposed to be doing its own. That project is not going as 
well as expected. They have fi nished the Bulletins from 
every state, and from more than 20 states they have all the 
articles from more than one series title entered. Funding 
looks like it will continue in the foreseeable future until the 
project is done.
 Note that this project will yield computerized results 
very similar to the early Experiment Station Record. To 
search OCLC for all of their records, look in the Series 
Title Field for Agric# and Station, or in the 040 fi eld, 
records they entered for the fi rst time have the symbol, RQF 
(R = Reconversion). Enhancing is done using a sign-on 
authorization through NAL, look for the AGL symbol. He 
will send a list of all series titles they have done.
 Update: Talk with Carol Boast Robertson. 1994. Sept. 
12. This project, which took 6 years, is now fi nished. The 
records went into OCLC and AGRICOLA (1989-1994). 
It was a cataloging project (using AACR2 rules) not an 
indexing project, so the records have no abstracts–they 
are not analyticals. They used Library of Congress subject 
headings, typically assigning 2-5 subject headings per piece. 
They entered the titles and subtitles only of articles that had 
individual authors. If there were more than three authors, 
they wrote “et al.” for the rest. She and Ken Carlborg are 
now doing a book form of the index; it has turned out to be 
huge. They went back and replaced each “et al.” with the 

rest of the authors. Ken added some CAB subject headings 
where the felt the LC headings were inadequate. As they 
worked on each series, they tried to include the most recent 
publications at that time, but they did not go back at the end 
of the 6th year and get new publications which had appeared 
in the interim. So the series they did the fi rst year would 
be the most out of date. The National Agricultural Library 
is supposed to be analyzing all new experiment station 
publications in AGRICOLA. Address: Senior Cataloger, 
Univ. of Illinois, Urbana, Illinois 61801.

1531. Lumpkin, Tom. 1991. Work with edamamé (green 
vegetable soybeans in the pods) in the state of Washington 
(Interview). SoyaScan Notes. Feb. 27. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: In about 1986 Tom founded the East Asian 
Crop Development Program at Washington State University 
(WSU), in Pullman, Washington. He is now full-time head 
of a team of 12 people in this program, all of whom except 
himself are working part-time, developing East Asian plants 
to be grown in Washington state. It is an interdisciplinary 
team with people from food science and marketing as well 
as agronomists and himself who is interested (among other 
things) in documenting the history of various East Asian 
crops. The program is designed to benefi t Washington state 
farmers. One of these plants is edamamé, or vegetable-type 
green vegetable soybeans.
 Tom has collected about 400 varieties of edamamé as 
part of his work; the germplasm is maintained at Pullman. 
He has lived in East Asia and speaks some Japanese and 
Chinese. His wife is Japanese. He obtained a National 
Science Foundation grant to study at Kyoto University 
in Japan, where for 18 months he did extensive research 
on edamamé at about the same time that his student, 
John Konovsky, was studying the same crop at Iwate 
University. Of the many Japanese-language citations in 
their bibliography on edamamé (most previously uncited 
in English), John “discovered” about two-thirds and Tom 
about one-third. Tom ran his program at WSU from Japan 
and returned to Washington every 3 months to plant crops, 
check details, etc. Tom is collecting documents on edamamé, 
and has 60 from China. He has translated the titles of all of 
them and has translated ten entire documents. In addition 
he has about 150 Japanese journal articles on edamamé 
from 1920 to the present; many of the more recent ones 
have an English abstract. Some translators work with him. 
These documents are part of a growing library on East 
Asian crops, housed within Tom’s program. He is in the 
process of fi nishing a book on edamamé in cooperation 
with Dr. Sundar Shanmugasundaram and another scientist 
at AVRDC, which plans to publish it. The book should be 
ready in about 6 months. It will probably be titled Edamamé: 
The vegetable soybean, and will contain a very lengthy and 
original bibliography–one of the hallmarks of Tom’s work. 
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Tom is also working on a book on the azuki (adzuki) bean, 
which will be published by CAB in the UK; soybeans are 
mentioned throughout this book. He is also very interested in 
wasabi. Tom prefers the term “edamamé” but AVRDC likes 
“vegetable soybeans.” This summer a woman named Hu Jia, 
who is a librarian at the Chinese Academy of Agricultural 
Sciences in Beijing, is coming to work on his project for 
about 1 year. Tom has been very close to her family for 12 
years. She collects literature in China for him on all of the 
basic crops he is working on. He has known her father well 
for a long time. During the Cultural Revolution, she was 
sent out to be a barefoot doctor for 10 years. She is age 40, 
has a degree in library science, and speaks good English, in 
part because her father, a native Chinese, earned a PhD from 
a university in Minnesota, and is now a chairman emeritus 
in the Chinese in the Chinese Academy of Agricultural 
Sciences. Her father will be sending documents on Chinese 
crops to Tom’s program. She will be in the USA for at least 
a year, in part to learn more about computers, and in part to 
help on Tom’s project.
 Edamamé are now being grown in Washington state. 
In 1990 two farmers grew 20 acres and in 1991 3-4 farmers 
are expected to grow about 100 acres. D&K Foods in Walla 
Walla, Washington, is shelling, freezing and packing the 
beans. Tom has never met a person who did not like them. 
The Japanese think they are the best they have ever tasted, 
probably because they are frozen so quickly after harvest. 
The seeds are a bit smaller than their Japanese counterparts. 
Dunn International in Waterloo, Iowa, is also growing 
edamamé.
 One of Tom’s graduate students, named John Konovsky, 
is doing his thesis on edamamé, focusing and breeding and 
agronomy. They are working with D&K in Walla Walla, 
Washington on developing mechanical harvesting for 
edamamé.
 Tom presented a paper at the INTSOY soybean 
conference in China last summer. The focus of the 
conference was utilization. It was excellent. Address: Head, 
East Asian Crop Development Program, Dep. of Crops and 
Soil Sciences, Washington State Univ., Pullman, WA 99164-
6420. Phone: 509-335-2726.

1532. Lequeau, J. 1991. Projet de developpement rural dans 
les districts de Niefang, Anisok et Micomiseng: Rapport 
annuel 1990 (Janvier à Novembre 1990) [Rural development 
project in the districts of Niefang, Anisok and Micomiseng 
in Equatorial Guinea: Annual report for 1990]. Paris: BDPA-
SCETAGRI. 66 p. March. See p. 14-15. Source: CIRAD 
(BDPA-C14478) Diffusion restricted. [Fre]
• Summary: The crops that were studied included soybeans, 
peanuts, corn, cowpeas, cassava, sweet potato, and rainfed 
rice. Pages 14-15 discuss Niébe [Niebe, niébés, niebes, 
cowpeas, Vigna unguiculata] and soya. “The cultivation 
of Niébe at the station of Dumasi has for its objective the 

production of seeds for distribution to women who wish to 
cultivate the plants themselves. This is the case in the district 
of Niefang...” During the fi rst season, soybeans (variety 
IRAT 274) were planted on 28 March 1990, 25 cm between 
seeds in rows 40 cm apart. During the second season, the 
same variety was planted on 20 Sept. 1990, 30 cm between 
seeds in rows 25 cm apart. Results of the fi rst season: On an 
area of 100 square meters (1 are), the yield of fresh pods was 
30 kg, and of dry seeds was 15 kg. The latter was equivalent 
to 750 kg/ha.
 Note 1. This is the earliest document seen (March 2021) 
concerning soybeans in Equatorial Guinea, or the cultivation 
of soybeans in Equatorial Guinea. This document contains 
the earliest date seen for soybeans in Equatorial Guinea, or 
the cultivation of soybeans in Equatorial Guinea (March 
1990). The source of these soybeans is unknown.
 Note 2. At the top of the title page of this report is 
written: Republique de Guinee Equatoriale, Ministere de 
Agriculture, de l’Elevage et Forets. Below the title is written: 
Ministère Français de la Coopération et du Développement 
[French Ministry of Cooperation and Development].
 Note 3. At the bottom of the title page is written: BDPA-
SCETAGRI (the publisher of this report), headquarters 
at 27 rue Louis Vicat, 75738 Paris Cedex 15, France. 
Phone: (1) 46 38 34 75/76. BDPA stands for Bureau pour 
le Développement de la Production Agricole. SCETAGRI 
stands for Société Centrale d’Equipement de Territoire du 
Secteur Agricole. Address: Paris, France.

1533. Osho, S.M. 1991. Soybean recipes. Nigeria: Canada 
Fund, and Better Life Programme for Rural Women. 26 p. 
Illust. 24 cm.
• Summary: On front cover: “For a National Workshop on 
Soybean Processing and Utilization for Women Groups in 
Nigeria (20-24 May 1991).”
 Contents: (1) Whole soybean recipes: Soy iru or 
soybean dawadawa. Soy milk. Soy nuts. Soy cheese (Tofu). 
Scrambled tofu (wara). Fried tofu (wara) in Vegetable soup. 
Ikokore with tofu (wara). Fried plantain with tofu (wara) 
stew. Tofu plantain pottage.
 (2) Soybean cereal recipes: Soy steamed fresh maize. 
Soy ogi. Soy Jollof rice. Soy tuwo. Soy corn snack.
 (3) Soybean / legumes: Soy moinmoin (with “½ cup 
soybean paste”). Soy akara.
 (4) Soybean in roots and tubers. Soy ikokore. Soy ebe. 
Sweet cassava soy balls. Soy cassava fl ow cookies. (5) 
Snacks: Soybean / wheat puff puff. Soybean cakes. Soybean 
eba.
 (6) Soybean milk residue [okara] recipes: Soybean bits. 
Soybean balls.
 Note: On the white cover are the logos of the Canada 
Fund and Better Life Programme for Rural Women. 
Address: 1. Food Technologist and Coordinator, IDRC/IITA 
Soybean Utilization Project, International Inst. of Tropical 
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Agriculture, Oyo Road, PMB 5320, Ibadan, Nigeria.

1534. Chang, Yong-Sin. 1991. Welcome address. In: S. 
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research 
Needs for Production and Quality Improvement. Taipei, 
Taiwan: Asian Vegetable Research and Development Center 
(AVRDC). 151 p. See p. 5. Proceedings of a workshop held 
at Kenting, Taiwan 29 April–2 May 1991.
• Summary: “The vegetable soybean industry in Taiwan 
was an insignifi cant one in the 1970s. But today there are 
about 30 frozen food processing factories handling a sizeable 
volume of vegetable soybean for export–primarily to Japan. 
The total value of vegetable soybean export to Japan and 
other countries in 1990 reached an all-time high of about 
US$75 million. Vegetable soybean constitutes nearly 60% 
of the total exports of all fruits and vegetables processed 
in Taiwan. Therefore, we are very much interested in this 
commodity.
 “In the early 1980s, the Council of Agriculture 
recognized the growing importance of vegetable soybean for 
export and for the domestic market in Taiwan. In 1985, the 
Council initiated and supported a vegetable soybean research 
project at the Kaohsiung District Agricultural improvement 
Station (DAIS) and the Asian Vegetable Research and 
Development Center.”
 New and improved varieties were quickly developed. 
In 1987, AVRDC’s selection AGS 292 was released by 
Kaohsiung DAIS as Kaohsiung No. 1; it now occupies about 
84% of the total area cultivated in vegetable soybean in 
Taiwan. Address: Council of Agriculture, Taipei, Taiwan.

1535. Chen, Keng-Feng; Lai, S.H.; Cheng, Shi-Tzao; 
Shanmugasundaram, S. 1991. Vegetable soybean seed 
production technology in Taiwan. In: S. Shanmugasundaram, 
ed. 1991. Vegetable Soybean: Research Needs for Production 
and Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). 151 p. See p. 
45-52. Proceedings of a workshop held at Kenting, Taiwan 
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Effect of 
season and area on quality. Seed size, vigor and growth 
relationships (small seeds within a variety germinate better 
than larger seeds). Management practices. Infl uence of 
seed moisture and threshing on seed quality. Infl uence of 
seed storage on seed quality: Seed moisture and storage 
duration, effect of container on moisture during storage, 
effect of temperature, seed preparation prior to storage and 
seed quality. Conclusions. Address: 1&3. Kaohsiung District 
Agricultural Improvement Station, Min-Sen Road, Pingtung, 
Taiwan; 2&4. AVRDC, P.O. Box 42, Shanhua, Tainan 74199, 
Taiwan.

1536. Cheng, Shui-Ho. 1991. Vegetable soybean area, 
production, demand, supply, domestic and foreign trade in 

Taiwan. In: S. Shanmugasundaram, ed. 1991. Vegetable 
Soybean: Research Needs for Production and Quality 
Improvement. Taipei, Taiwan: Asian Vegetable Research 
and Development Center (AVRDC). 151 p. See p. 17-21. 
Proceedings of a workshop held at Kenting, Taiwan 29 
April–2 May 1991. [7 ref]
• Summary: Contents: Abstract. Introduction. Area, 
production and yield [in Taiwan]. Foreign and domestic 
trade. Cultural practices. Research and development. 
Problems and future needs.
 The area planted to and production of vegetable 
soybeans in Taiwan increased from 7,139 ha and 42,839 
tonnes in 1983 to 9,852 ha and 63,163 tonnes in 1990. In 
1983 the yield was 5,938 kg/ha rising to 6,411 kg/ha in 
1990. Two crops are grown each year, in the spring and fall. 
Exports of vegetable soybeans from Taiwan increased from 
452 tonnes in 1972 to 34,821 tonnes in 1989. About 80% of 
Taiwan’s total production was for export. The export value 
(FOB) increased from US$47.6 million in 1987 to US$75 
million in 1990. The major market for the export of frozen 
vegetable soybean is Japan, which bought 99% of the total 
export volume in 1989. A new leading cultivar, KS #1, bred 
by AVRDC and the Kaohsiung District Agricultural Station 
(DAIS), was the fi rst offi cial release of a vegetable soybean 
in Taiwan. Address: Council of Agriculture, 37 Nan-Hai 
Road, Taipei, Taiwan.

1537. Hsieh, Chin-Cheng; Su, Chung-Sheng. 1991. 
Management inputs and mechanical harvesting of vegetable 
soybean in Taiwan. In: S. Shanmugasundaram, ed. 1991. 
Vegetable Soybean: Research Needs for Production and 
Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). 151 p. See p. 
61-64. Proceedings of a workshop held at Kenting, Taiwan 
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Seeding and 
fertilizing machine. Harvesting machine. Threshing machine. 
Separating machine. Materials, installation and methods 
[for each of the 4 machines]. Results and discussion. In 
1985 researchers at AVRDC in Taiwan started research on 
mechanical harvesting of vegetable soybeans. They have 
developed two- and four-row reciprocating mower-type 
commercial models. The damage rate of the pods is 1.0%, 
with a fi eld loss of less than 4%. They found that the most 
suitable velocity for a feeding chain is 0.72 meters/second, 
and the optimum angular velocity for a threshing cylinder 
is 400 rpm with an effective diameter of 36 cm (14.2 
inches). To protect the pods from mechanical injury, they 
developed two types of rubber threshing teeth. They also 
developed a reciprocating vibration-type separating machine 
to pick out pods containing only one seed. Address: Dep. of 
Agricultural Machinery Engineering, National Pingtung Inst. 
of Agriculture, Pingtung, Taiwan.
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1538. Hung, A.T.; Cheng, J.H.; Ma, C.H.; Kobayashi, 
H. 1991. Effect of fertilizer management and rhizobia 
inoculation on yield and quality of vegetable soybean. In: S. 
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research 
Needs for Production and Quality Improvement. Taipei, 
Taiwan: Asian Vegetable Research and Development Center 
(AVRDC). 151 p. See p. 73-84. Proceedings of a workshop 
held at Kenting, Taiwan 29 April–2 May 1991. [3 ref]
• Summary: Contents: Abstract. Introduction. Materials 
and methods. Results and discussion: Effects of fertilizer 
application rate on yield. Effects of fertilizer application time 
on yield. Effects of different organic fertilizers on yield and 
graded pod ratio. Effects of different organic fertilizers on 
quality. Relations of soil properties with quality. Effects of 
rhizobia and nitrogen on nodule number. Investigations on 
graded pod yield, fertilizer, and profi t increase by rhizobia 
inoculation.
 The word “graded” implies that grades exist for green 
vegetable soybeans. Address: 1-2. Crop Environmental 
Improvement Div., District Agricultural Improvement 
Station, Kaohsiung, Taiwan; 3-4. AVRDC, P.O. Box 42, 
Shanhua, Tainan 74199, Taiwan.

1539. INTSOY. 1991. Highlights of International Conference 
on Soybean Processing and Utilization. Plus closing 
statements and recommendations, and a directory of 
participants. Urbana, Illinois. 3 p. Unpublished manuscript. 
28 cm.
• Summary: Organizers: Jilin Academy of Agricultural 
Sciences (JAAS), China–host; Chinese Academy of 
Agricultural Sciences (CAAS), China–co-host; International 
Soybean Program (INTSOY) at the University of Illinois; 
Ministry of Agriculture, Forestry, and Fisheries (MAFF), 
Japan; International Institute of Tropical Agriculture 
(IITA), Nigeria; Scientifi c Research Institute of Foods and 
Fermentation Industries (SRIFFI), China”
 Participants: 100 foreign participants from 25 different 
countries and 150 participants from throughout China. 
58 people from developing countries and 40 people from 
developed countries. Regional distribution of foreign 
participants: Southeast Asia–25 people from 4 countries. East 
Asia–23 from 3 countries. North America–17 from 1 country. 
Africa–13 from 5 countries. South Asia–12 from 5 countries. 
Europe–5 from 3 countries. Central America–2 from 1 
country. Middle East–1 from 1 country.
 Program: 80 research/development/policy papers 
presented. Topics: Research (processing/products): Breeding/
germplasm 10, extrusion 9, tofu 8, fermented products 4, 
nutrition 4, soymilk & ice cream 3, edamame (vegetable) 2, 
soy protein isolates and concentrates 2, lecithin 2, other 3. 
Development: Country reports 21 project reports 6. Policy/
economic 3.
 Demonstrations and exhibitions by 37 companies from 
throughout China (including soy milk and ice cream).

 Local visits: Modern tofu plant. Modern solvent 
extraction plant. Farms. Local markets/stores. Soybean 
research institute of Jilin Academy of Agricultural Sciences. 
Headquarters of the Gene Bank of Chinese Academy of 
Agricultural Sciences. Labs and pilot plant of Scientifi c 
Research Institute of Foods and Fermentation Industries. 
Address: INTSOY, 113 Mumford Hall, Urbana, Illinois 
61801. Phone: 217-333-6422.

1540. Shanmugasundaram, S. ed. 1991. Vegetable soybean: 
Research needs for production and quality improvement. 
Taipei, Taiwan: Asian Vegetable Research and Development 
Center (AVRDC). 151 p. Proceedings of a workshop held at 
Kenting, Taiwan 29 April–2 May 1991. No index. 22 cm.
• Summary: This excellent work is the fi rst book entirely 
on the subject of green vegetable soybeans ever published. 
Seventeen papers by various authors (each cited separately) 
were presented at this conference. They were preceded by 
a welcome address by Yong-Sin Chang, welcome remarks 
by Shue-Cheng Lin, and opening remarks by Emil Q. 
Javier. They were followed by a summary of discussion 
and recommendations, closing remarks by Emil Q. Javier, 
acknowledgments, and a list of participants (Directory of 103 
attendees). Technical editing was by Reginald MacIntyre and 
Katherine Lopez. Address: Asian Vegetable R&D Center, 
P.O. Box 205, Taipei 10099, Taiwan.

1541. Shanmugasundaram, S.; Cheng, Shi-Tzao; Huang, 
Ming-Te; Yan, Miao-Rong. 1991. Varietal improvement of 
vegetable soybean in Taiwan. In: S. Shanmugasundaram, ed. 
1991. Vegetable Soybean: Research Needs for Production 
and Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). 151 p. See p. 
30-42. Proceedings of a workshop held at Kenting, Taiwan 
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Research 
up to 1980. Research since 1981. Screening large-seeded 
germplasm. Breeding strategy. Breeding methods. Vegetable 
soybean plant type. Research at Kaohsiung DAIS. Future 
directions.
 Varietal improvement of vegetable soybeans in Taiwan 
began in the early 1950s; the crop was consumed in Taiwan 
in the form of shelled green beans. From 1950 to 1980, 
vegetable soybeans were grown primarily in the Pingtung-
Kaohsiung area in southern Taiwan during the fall season, 
and to a lesser extent in the spring and summer. Starting 
in the early 1970s, a lucrative market for frozen vegetable 
soybeans emerged in Japan. Varieties introduced from Japan 
that produced well in southern Taiwan were Tzurunoko 
(Tsurunoko, known as “205” by farmers), and Ryokkoh 
(known as “305”). From 1976 to 1980 AVRDC did research 
on soybeans with large seed size to select those with 
potential as vegetable soybeans for the Japanese market. 
Tables 1 and 2 show the results. Vegetable soybeans should 
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have large seeds. Before 1980, a good cultivar was such that 
100 seeds weighed 25 gm or more. Today the goal is for 100 
seeds to weigh 30 gm or more; a 500 gm frozen pod packet 
should contain 175 pods or less. Address: 1&4. AVRDC, P.O. 
Box 42, Shanhua, Tainan 74199, Taiwan; 2-3. Kaohsiung 
District Agricultural Improvement Station, Min-Sen Road, 
Pingtung, Taiwan.

1542. Tsay, J.S.; Lai, S.H.; Tsai, C.L. 1991. Present and 
potential cropping systems for vegetable soybean in Taiwan. 
In: S. Shanmugasundaram, ed. 1991. Vegetable Soybean: 
Research Needs for Production and Quality Improvement. 
Taipei, Taiwan: Asian Vegetable Research and Development 
Center (AVRDC). 151 p. See p. 65-72. Proceedings of a 
workshop held at Kenting, Taiwan 29 April–2 May 1991. [3 
ref]
• Summary: Contents: Abstract. Introduction. Climatic 
conditions and cropping systems in Taiwan. Present cropping 
systems for vegetable soybean. Potential cropping systems: 
Marketing potential, location and season, role of vegetable 
soybean in sustainable agriculture, suitability in rice-based 
cropping systems. Address: 1-2. AVRDC, Shanhua; 3. Tainan 
District Agricultural Improvement Station. Both: Tainan, 
Taiwan.

1543. Tsou, S.C.S.; Hong, T.L. 1991. Research on vegetable 
soybean quality in Taiwan. In: S. Shanmugasundaram, ed. 
1991. Vegetable Soybean: Research Needs for Production 
and Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). 151 p. See p. 
103-07. Proceedings of a workshop held at Kenting, Taiwan 
29 April–2 May 1991. [10 ref]
• Summary: Contents: Abstract. Introduction. Quality of 
vegetable soybean: Sweetness, taste, hardness, and fl avor. 
Rating of vegetable soybean.
 “Taiwan has no full-spectrum grading system of its own 
for the domestic market, Quality research has been limited 
and focused mostly on the processing industry.”
 “In addition to sucrose, certain free amino acids are 
suggested as major contributors to the taste of vegetable 
soybean. Analysis of amino acid profi les indicated that the 
free amino acid content is much higher in vegetable soybean 
than in grain soybean. Free glutamic acid has the highest 
concentration over other amino acids.” Address: AVRDC, 
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1544. Yeh, C.C.; Hartman, G.L.; Talekar, N.S. 1991. 
Plant protection technology for vegetable soybean. In: S. 
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research 
Needs for Production and Quality Improvement. Taipei, 
Taiwan: Asian Vegetable Research and Development Center 
(AVRDC). 151 p. See p. 85-91. Proceedings of a workshop 
held at Kenting, Taiwan 29 April–2 May 1991. [3 ref]
• Summary: Contents: Abstract. Introduction. Diseases: 

Downy mildew, rust, Rhizoctonia, control. Insect pests: 
Types and control. Weeds. Needed research. Address: 1. 
Tainan District Agricultural Improvement Station, 350 
Linsen Rd. Section 1, Tainan 70125, Taiwan; 2-3. AVRDC, 
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1545. Constantinou, John. 1991. Southern African Oil Mills 
has launched new soy products in Zambia (Interview). 
SoyaScan Notes. July 17. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: John began to sell soy-fortifi ed foods in about 
April 1991. His fi rst product was High Energy Protein 
Supplement (HEPS) which he sells to the United Nations as 
a refugee food. It contains 55% corn fl our, 30% defatted soy 
fl our, 10% sugar, and 5% nonfat dry milk. He is also selling 
Breakfast Soya to the United Nations for use as a refugee 
food; its main ingredients are 50% defatted soya fl our and 
30% corn four. Through these United Nations contracts he is 
paid in U.S. dollars, which he will use to buy and import new 
U.S. extruders. In addition, he is making a baby food and a 
soya-based meat extender with defatted soya fl our. Since he 
runs an oil mill, he can produce this fl our at a much lower 
cost than his competitors, who use whole (full-fat) soy fl our. 
His soya fl our sells for about one-eighth the price of chicken. 
In the future, he plans to make soya porridge. Address: 
Southern African Oil Mills, P.O. Box 32655, Lusaka, 
Zambia. Phone: 216505 or 213105.

1546. INTSOY Newsletter (Urbana, Illinois). 1991. 
Popularity of soyfoods receives major boost in Sri Lanka. 
No. 43. p. 1-2. July.
• Summary: “Efforts by Plenty Canada to popularize 
processed soybean foods for improved nutrition and as a 
new income source are showing widespread success in Sri 
Lanka.” The Canadian International Development Agency 
(CIDA) has agreed to fund the project with $4.7 million 
(Canadian) for 5 years. The program in soybean utilization is 
carried out in collaboration with the Sri Lankan Ministry of 
Agricultural Development and Research, and the Ministry of 
Planning Implementation.
 “Plenty Canada has now completed Phase I of the 
project, which links more than 150 producers and retail 
outlets into an integrated marketing network. Two processing 
and retail centers are operating–one in Kandy and the other 
in Colombo. Retail outlets operating in Kandy, Colombo, 
and 9 other districts currently sell more than 35 processed 
soybean products. Sales for 1991 are projected at more than 
$Canadian 100,000...
 “Products that are available include: soy ice cream, soy 
yogurt, tempeh, soy meat, soy instant dhal, soy-cereal mix, 
soy cocktail mix, and soy fl our... Because of the increased 
demand for these products, Plenty Canada is considering 
setting up its own processing facility by the end of the year.”
 Photos show: (1) People lined up at a Sri Lanka Soya 
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Utilization Project mobile kitchen. (2) Many of the packaged 
soy products that are sold.

1547. INTSOY Newsletter (Urbana, Illinois). 1991. Nelson 
receives major award for utilization research. No. 43. p. 2. 
July.
• Summary: “Alvin I. Nelson, professor emeritus in the 
Department of Food Science and senior research adviser for 
INTSOY, has been selected to receive the 1991 Meritorious 
Service Award for Utilization Research from the American 
Soybean Association. The award will be presented on July 29 
at the Soybean EXPO 91 convention in Nashville, Tennessee. 
The award cited Nelson for his dedication in developing new 
food and feed uses for soybeans...
 “In the late 1960s, Nelson began research on the 
processing of whole soybeans into food. He developed basic 
concepts and initiated practical processing methods that have 
set the industry standard. During the 1970s, he applied these 
processing methods in India and Sri Lanka, where he helped 
establish innovative new pilot processing facilities.
 “In 1983, he was called out of retirement to develop 
a new soybean processing and utilization program for 
INTSOY and the Department of Food Science at the 
University of Illinois. His research team developed numerous 
innovative soy products from low-cost extrusion cooking.
 “More recently, Nelson and his team developed the 
processing method that combines the extruder with a 
mechanical expeller to produce partially defatted meal and 
natural oil. This technique is expected to be widely adopted 
around the world in the next few years.” Address: Univ. of 
Illinois, Urbana-Champaign, 113 Mumford Hall, 1301 W. 
Gregory Dr., Urbana, Illinois 61801.

1548. INTSOY Newsletter (Urbana, Illinois). 1991. U.S. 
congressman tours INTSOY facilities. No. 43. p. 3. July.
• Summary: U.S. Representative Richard Durban, a 
Democrat from central Illinois, toured the INTSOY and the 
College of Agriculture facilities to see fi rst-hand the effective 
use federal (largely U.S. AID) dollars at the University 
of Illinois. “A special feature of the tour was a visit to the 
INTSOY pilot plant and test kitchen, where he tasted a 
variety of soyfoods and observed INTSOY’s new extrusion 
and expelling system in operation.”

1549. INTSOY Newsletter (Urbana, Illinois). 1991. INTSOY 
collaborates in testing health effects of soy foods. No. 43. p. 
3-4. July.
• Summary: This is a human study of the health effects of 
soybean fi ber and protein.

1550. INTSOY Newsletter (Urbana, Illinois). 1991. 
Commercial feed operation uses INTSOY technology. No. 
43. p. 4. July.
• Summary: “The fi rst commercial feed operation using the 

extrusion/expelling system developed by INTSOY is now 
open in Brodhead, Wisconsin. With the extrusion/expelling 
system, Super Soy Feeds processes slightly more than 2,000 
pounds of soybeans per hour into low-fat dairy feed... The oil 
from the expelling operation is sold to nearby farmers as a 
dust suppressant or as a source of calories that can be added 
to various dairy rations.” The manager, Kurtis Strommen, 
uses a rebuilt Anderson expeller.

1551. INTSOY Newsletter (Urbana, Illinois). 1991. INTSOY 
plans expanded cooperation with utilization project in India. 
No. 43. p. 4. July.
• Summary: Harold E. Kauffman, INTSOY director, “who 
recently returned from a two-week trip to India, recommends 
an aggressive collaborative effort between INTSOY and the 
Soybean Processing and Utilization Project (SPU) in India to 
involve the private sector in turning the potential of soyfoods 
into commercial reality. The SPU project is funded by the 
U.S. Agency for International Development [USAID].
 “The most promising avenues for expansion include 
producing low-fat soy fl our and edible oil from extrusion and 
expelling; producing full-fat soy fl our, soy-cereal blends, and 
soy-pulse blends from extrusion cooking alone; producing 
food products with edible-grade defatted fl our from existing 
solvent extraction plants; increasing the use of all types of 
soy fl our in bakery products; and producing soy paneer and 
soy-based dairy analogs.”

1552. Ashraf, Hea-Ran Lee. 1991. Work with soyfoods in 
Zambia and Illinois (Interview). SoyaScan Notes. Aug. 14. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Hea-Ran is Korean. After 2 years studying 
groundnut fl our in India at CFTRI on an FAO scholarship, 
she came to the USA in 1976. At Iowa State Univ., working 
under Dr. Harry Snyder, she wrote her PhD degree thesis on 
the fl avor of soymilk.
 While in Zambia, she worked with home economics 
extension people, teaching them how to fortify Nshima 
(pronounced “SHEE-muh; a popular thick non-fermented 
cornmeal mush that is often eaten with the fi ngers) with 
either roasted soy fl our, or with okara from soymilk. She 
and Ellen Jayawardene from Sri Lanka also taught the local 
people to make and use soymilk. They did not teach about 
tofu, since no coagulant was readily available. The Lee Yeast 
Co., a bread company or bakery owned by Mr. Limbada, 
uses soy fl our in their breads. Several other companies were 
in the process of buying Wenger- or low-cost extrusion 
cookers for processing soybeans. People from the University 
of Illinois were helping them to set up this equipment.
 The key man working with soyfoods in Zambia is 
Fred Javaheri. He has worked in Zambia for about 20 
years, initially with the USDA. An Iranian by birth, he 
and his family have permanent Canadian residence (but 
not citizenship) status but they live in Zambia. Because 
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his religion is Baha’i, he fl ed from Iran after the Iranian 
revolution, when many of his non-Moslem faith were 
persecuted or killed. The Baha’i faith originated in Iran 
(Persia) in the 19th century and emphasized the spiritual 
unity of all human beings.
 In 1979 she went to the Univ. of Illinois at Carbondale, 
where she now does mainly teaching; there is not much time 
or funds for research. Many of her students have do research 
on tofu. Address: Asst. Prof., Animal Science, Food & 
Nutrition, Southern Illinois Univ., Carbondale.

1553. IITA Research. 1991. Meeting: African Soybean 
Network proposed. No. 3. p. 26. Sept.
• Summary: “An African network has been proposed for 
soybean production and utilization, as part of a global 
initiative. The proposal was developed at a planning 
workshop at IITA, Ibadan, during 14-18 January 1991 on 
‘Soybean Production and Utilization for Africa’, which 
was cosponsored with IITA by the Food and Agriculture 
Organization (FAO) of the United Nations and Nigeria’s 
National Cereals Research Institute... The workshop brought 
together 212 participants from 14 countries.” Address: 
Ibadan, Nigeria.

1554. Kretzschmar, R.M.; Hafner, H.; Bationo, A.; 
Marschner, H. 1991. Long- and short-term effects of crop 
residues on aluminum toxicity, phosphorous availability and 
growth of pearl millet in an acid sandy soil. Plant and Soil 
136(2):215-223. Oct. [27 ref]
• Summary: In the acid sandy soils of the Sahelian zone 
of West Africa, pearl millet proved to me very tolerant 
to aluminum, compared with cowpea and soybean. The 
soybean variety used was aluminum-sensitive Maple Arrow. 
The soybean, peanut, and cowpea seeds were germinated 
in quartz sand and pearl millet seeds between fi lter paper, 
both moistened with 10mM calcium sulfate solution. After 
germination the seedlings were transferred to a nutrient 
solution and aluminum was added.
 Note: It is not clear in what countries the soybeans were 
grown. They were probably not grown in Niger. Address: 
1&3. Inst. of Plant Nutrition, Hohenheim Univ., P.O. Box 
700562, DW-7000 Stuttgart, 70, Germany; 2. ICRISAT 
Sahelian Center, B.P. 12404, Niamey, Niger.

1555. Food and Agriculture Organization of the United 
Nations (FAO), Statistics Div., Basic Data Unit. 1991. FAO 
food balance sheets, bilans alimentaires, hojas de balance de 
alimentos, 1984-1986 average. 00100 Rome, Italy. xx + 384 
p. No index. 30 cm. [Eng; Fre; Spa]
• Summary: This book is written in 3 languages: English, 
French, and Spanish. Prepared by the Statistics Div. of the 
Economic and Social Policy Dept. of FAO in Rome, it gives 
food balance sheets for 3-year periods (e.g. 1961-63, 1964-
66, 1986-88, etc.) for 145 countries (including mainland 

China but not Taiwan). The introduction discusses: Food 
balance sheets–what they are and how to use them. Accuracy 
of food balance sheets. Concepts and defi nitions: Commodity 
coverage, supply and utilization elements (production, 
imports, stock changes, exports, processed trade, domestic 
supply, feed, seed, food manufacture, other uses, waste, food, 
per caput supply), Population coverage. Units and symbols. 
Country coverage: Statistics are given for the world, 
developed countries as a group, developing countries as a 
group, 34 individual developed countries, and 111 individual 
developing countries.
 Soybeans are included under the heading “oilcrops” 
(oléagineux, semillas oleaginosas), along with 8 other 
individual oilcrops plus “others.” Soybean oil is included 
under the heading “vegetable oils” along with 11 other 
individual vegetable oils plus “others.”
 For each country, two tables are given. In the fi rst table, 
per capita food supply, foods are divided into the following 
commodity groups: grand total, vegetable products, animal 
products, cereals (excluding beer), starchy roots, sweeteners, 
pulses, nuts and oilseeds, vegetables, fruit (excluding wine), 
meat and offal, eggs, fi sh and seafood, milk (excluding 
butter), oils and fats (subdivided into vegetable oils, and 
animal fats), spices, stimulants, alcoholic beverages, 
miscellaneous. For each 3-year period the following 
statistics are given for each commodity group: kilograms/
year, calories/day, protein (grams/day), and fats (grams/day). 
Thus, for the Japan (for example), we can see that grams of 
protein per day from “nuts and oilseeds” increased from 9.8 
in 1961-63 to 10.3 in 1986-88. This is the closest we can get 
to a fi gure for soyfoods consumption from this table.
 The second table gives average annual domestic supply 
for the period 1984-86 (broken down into production, 
imports, stock changes, exports, processed trade, total), 
domestic utilization (broken down into feed, seed, food 
manufacture, other uses, waste, food), and per caput supply 
(broken down into kg/year, grams/day, calories/day, protein 
[gm/day], and fat [gm/day]), for specifi c foods within each 
of the major commodity groups. Thus, for Japan, we see that 
for soybeans during 1984-86, production was 237,000 tonnes 
(metric tons), imports 4,747,000 tonnes, stock changes 
35,000 tonnes, exports 0, processed trade 2,000 tonnes, total 
domestic supply 4,947,000 tonnes. For domestic utilization, 
67,000 tones were used for feed, 8,000 tonnes for seed, 
3,636,000 tonnes for food manufacture, 0 for other uses, 
89,000 tonnes for waste, and 1,158,000 tonnes for food. The 
per capita supply was 9.6 kg/year or 26.3 gm/day. Each day 
this provided 98 calories, 8.9 gm of protein, and 3.7 gm of 
fat.
 For many countries (including the USA and Brazil) no 
statistics are given for food use of soybeans or for any parts 
of per caput supply.
 A ranking of the countries (not including Taiwan) with 
the highest per caput supply of soybeans (kg/year) and 
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soybean protein (gm/day) is as follows: Japan 9.6, 8.9. North 
Korea 9.0, 8.5. Indonesia 7.2, 6.8. South Korea 6.4, 6.1, 
Hong Kong 3.9, 3.6. China (Mainland) 3.1, 2.0. Singapore 
0.2, 0.1. Address: Rome, Italy.

1556. Talbott, Strobe. 1991. World–America abroad: How 
Bush has wimped out. Time. Dec. 16. p. 52.
• Summary: In 1968, as the U.S. was sinking into the 
quagmire of the Vietnam war, Robert McNamara retired as 
Secretary of Defense and became president of the World 
Bank. For the rest of his life, he worked to alert people 
worldwide to the dangers of human population growth, and 
to reduce that growth.
 From 1971 to 1973 George H.W. Bush was United 
States Ambassador the United Nations under president 
Richard Nixon. In 1973 he began to focus on the importance 
of world population growth and wrote about its importance.
 But after Bush Sr. went to work for Ronald Reagan he 
repudiated his earlier championship of family planning. Once 
he became president, he kept in place Reagan’s withdrawal 
of U.S. payments to the U.N. Fund for Population Activities 
and International Planned Parenthood “on the specious 
grounds that they support abortion.” A “pro-life” policy in 
the USA translates into a “pro-death” policy in the slums and 
villages of the Third World.

1557. Dashiell, K.E.; Akem, C.N. 1991. Yield losses in 
soybeans from frogeye leaf spot caused by Cercospora 
sojina. Crop Protection 10(6):465-468. Dec. [10 ref]
• Summary: “Mean disease severity (DS) for unsprayed 
cultivars ranged from 0.6 to 4.5 on a scale of 0-5. Plots 
receiving two sprays had lower DS values, ranging from 0.5 
to 2.4. Differences between unsprayed and double-sprayed 
plots for yield and 300-seed weight ranged from 2.5 to 58.8 
and 0.6 to 28.6%, respectively. Seed weight was negatively 
correlated with DS.” Address: Grain Legume Improvement 
Program, International Inst. of Tropical Agriculture (IITA), 
PMB 5320, Oyo Road, Ibadan, Nigeria.

1558. Masuda, R. 1991. Effect of holding time before 
freezing on the constituents and fl avor of frozen green beans 
(edamame). Asian Vegetable Research and Development 
Center. Taipei, Taiwan. In: R. MacIntyre and K. Lopez, eds. 
1991. Vegetable Soybean: Research Needs for Production 
and Quality Improvement. Taipei, Taiwan: Asian Vegetable 
Research and Development Center (AVRDC). *

1559. Asian Vegetable Research and Development Center. 
1991. Vegetables research and development in the 1990s: A 
strategic plan. P.O. Box 205, Taipei, Taiwan. 61 p. 28 cm.
• Summary: Contents: Foreword. 1. Introduction. 2. The 
challenge. 3. A vision of the future. 4. The Asian Vegetable 
Research and Development Center. 5. Strategic choices. 6. 
Program strategies (incl. biotechnology). 7. Implementation. 

8. Resource implications. Address: Taipei, Taiwan.

1560. Brown, Lester R.; Flavin, Christopher; Postel, Sandra. 
1991. Saving the planet: How to shape an environmentally 
sustainable global economy. New York, NY: W.W. Norton & 
Co. 224 p. *
• Summary: The best comprehensive vision of a sustainable 
civilization, this report was written for the United Nations’ 
Earth Summit in June 1992. It’s an easily readable outline of 
a global economy with a stable population in balance with 
its natural support systems, a renewable energy system that 
does not disrupt the earth’s climate, and a material fl ow that 
neither exceeds the sustainable yield of forests, grasslands or 
fi sheries, nor systematically destroys the other species with 
which we share the planet. It shows how we can go beyond 
responding to disasters by shaping environmentally healthy 
societies.
 Kirkus Reviews states: “To remake our outmoded 
notions of economics–and to save the global environment–
the Worldwatch Institute delivers a comprehensive, 
persuasive guide to achieving a sustainable economy 
based on energy effi ciency and reuse, rather than waste, of 
resources. Using an analogy to the denial that ran rampant 
on the Titanic, the authors of the Institute’s yearly State of 
the World series stress the urgent need to move away from a 
fossil-fuel economy in order to counteract global warming. 
`Renewables’ are the key: Brown and his colleagues 
present tables demonstrating that wind and solar energy 
will create more jobs than coal and oil development will, 
and argue that the hazards of nuclear waste and accident 
obviate the viability of nuclear power. `When it comes to 
solar technologies, today’s political leaders, still captivated 
by coal and nuclear power, are akin to the steam engine’s 
18th-century skeptics.’ The farming of rain forests’ natural 
products (nuts, medicines, rubber) could be substituted 
for clear-cutting; farming methods that prevent erosion, 
such as `intercropping,’ could help feed a stable population 
(the authors argue that the earth, currently home to 5.4 
billion people, cannot sustain more than 8 billion without 
catastrophic famine and disease). `Sustainable progress’ 
rather than standard economic growth would take into 
account equity for women, the poor, other species, and future 
generations. Indicators should be adjusted, the authors say, 
so that for every economic gain that enhances GNP, such 
as the cutting and selling of trees, a debit–the destruction 
of that resource–should be factored in. The refreshing thing 
about Worldwatch, in addition to its sane, can-do rather 
than alarmist attitude, is its balanced international scope, 
its drawing of statistics and examples from every continent. 
This volume, which launches a Worldwatch Environmental 
Alert Series, should be made part of the economic and 
political-science curriculum for undergraduates and graduate 
programs, including business schools.” Address: Worldwatch 
Institute.
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1561. Dieudonne, Marie-Paul; Dieudonne, Pascal; Saulnier, 
Alain; Ferrenbach, J.P. 1991. Les nouveaux aliments: Soja–
algues [The new foods: Soya and sea vegetables]. Editions 
S.A.E.P., Ingersheim 68000, Colmar, France. 95 p. Color 
photos. Index of recipes. 22 cm. Series: Delta 2000. [Fre]
• Summary: Contents: Part I of the book (p. 4-53) is about 
sea vegetables, by Marie-Paul and Pascal Dieudonne; 
Part II (p. 54-91) is about soya, by Alain Saulnier and J.P. 
Ferrenbach. Introduction. Economic aspects: Soybean 
production (worldwide, USA, France), world production of 
protein from various sources in million tonnes (FAO 1976; 
wheat 51, soya 24.9, rice 23.5, corn 23.4, meat 21.9, fi sh 
11.8, cow’s milk 6.7), protein yield, nutritional composition 
of various protein sources. Main nutritional characteristics of 
soya. Products made from soybeans: Tofu, tempeh, soymilk 
(le jus de soja), soy sprouts, shoyu or soy sauce. The causes 
of this explosion [of interest in soya]. Recipes: Of the 35 
recipes, 33 feature tofu, 1 features tofu and soymilk, and 1 
features soy sprouts. A number of the recipes include fi sh.
 At the end is a glossary (p. 92-93) and a recipe index 
(p. 94-95). This book, which contains many beautiful color 
photos, is probably published by or in cooperation with 
Sojinal (formerly Cacoja) of Colmar and Issenheim. Address: 
Colmar, France.

1562. FAO Food and Nutrition Paper. 1991. Report of joint 
FAO/WHO expert consultation on protein quality evaluation. 
No. 51. 66 p.
• Summary: “In response to recommendations of the 5th 
session of the Codex Committee on Vegetable Proteins 
(CCVP) held in Ottawa, Canada, a joint FAO/WHO Expert 
Consultation on Protein Quality Evaluation was held in 
Bethesda, Maryland, USA from December 4-8 1989... This 
publication is a report of that meeting’s fi ndings.
 “The Consultation concluded that the protein 
digestibility-corrected amino acid score method was the most 
suitable approach for routine evaluation of protein quality for 
humans and recommended the adoption of this method as an 
offi cial method at the international level.”
 Note: This is the earliest English-language document 
seen (Dec. 2020) that contains the term “protein digestibility-
corrected amino acid score” [PDCAAS] (a measure of 
protein quality) in connection with soy. Address: Bethesda, 
Maryland, USA.

1563. Food and Agricultural Organization of the United 
Nations. 1991. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 45:107-
08.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. Nepal: Harvested 21,000 ha in 1989, 
1990F, and 1991F.

 Saudi Arabia: Achieved yields of 1,250 kg/ha in 1991.
 Germany FR [Federal Republic = West Germany]: 
Harvested 2,000 ha in 1989 and 1990, and 1,000 ha in 1991.

1564. Ganry, F. 1991. Valorisation des residus organiques 
à la ferme et maintien de la fertilité du sol. Un itineraire 
technique progressif applique à la culture de mais au Sud-
Senegal [Enhancing the value of organic farm residues 
and maintenance of soil fertility. A progressive technical 
programme applied to maize in southern Senegal]. Savanes 
d’Afrique, terres fertiles? Comment produire plus et de facon 
durable en zone de savane au sud du Sahara. [The savannahs 
of Africa, are they fertile ground? How to produce more in a 
durable way in the savannah zone to the south of the Sahara. 
Proceedings of international meetings]. Paris, France: Centre 
de Cooperation Internationale en Recherche Agronomique 
pour le Developpement (CIRAD). See p. 317-331 Held 10-
14 Dec. 1990 at Montpellier, France. [Fre]*
Address: CIRAD-IRAT, BP 5035, 34032 Montpellier Cedex 
1, France.

1565. Giller, Ken E.; Wilson, Kate J. 1991. Nitrogen fi xation 
in tropical cropping systems. 1st ed. Wallingford, England: 
CABI Publ. xii + 313 p. Illust. Index. 24 cm. 2nd ed. 2001. 
3rd ed. 2011. [1019 ref]
• Summary:  A superb book, which clearly explains the 
complexities of biological nitrogen fi xation and has a 
excellent, comprehensive and clear bibliography.
 Contents: Preface. Acknowledgements. Abbreviations
 Part I: Introduction. 1. Tropical Environments: Climates, 
Soils and Cropping Systems. 2. Nitrogen-fi xing Organisms 
in the Tropics. 3. The Process of Nitrogen-fi xation. 4. 
Assessment of the Role of Nitrogen-fi xation.
 Part II: Tropical Crops and Cropping Systems. 5. 
Cereal Crops and Grasses: Free-living and Root Associated 
Nitrogen-fi xing Bacteria. 6. Wetland Rice: Cyanobacteria, 
Azolla and Green Manures. 7. Grain Legumes. 8. Pasture 
Improvement: Introduction of Legumes. 9. Plantation Crops: 
Understorey Legumes and Shade Trees. 11. Agroforestry: 
Nitrogen-fi xing Trees in Integrated Agriculture.
 Part III: Optimizing Nitrogen-fi xation. 12. 
Environmental Constraints to Nitrogen-fi xation. 13. Past 
Approaches: Successes and Failures: Inoculation with 
Rhizobia, Selection of Rhizobial Strains, Improvement of 
Legumes for N2-fi xation, Conclusions. 14. Future Benefi ts: 
An Ecological Approach to Agriculture. List of Common 
Names. List of Botanical Names.
 Soybeans comprise only a small, but important, part 
of this book. They are listed in the index under Soyabean 
Glycine max as follows:
 amounts of nitrogen fi xed 128-129
 breeding 84, 130-132, 134, 236
 centre of diversity 120, 122
 inoculation 130-132, 220-223
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 nitrogen transport 75, 77
 residual effects 98, 167, 168, 172, 175
 rhizobia 31, 32, 56, 230
 stresses 201-204, 210, 215
 uses 118, 121-122, 174.
 In the chapter on “Grain Legumes,” one section titled 
“Glycine” (p. 122-23) discusses the soybean. The USA, 
China, Brazil and Argentina account for 90-95% of world 
soybean production. The soybean was domesticated in China 
where its wild counterpart Glycine soja (Sieb. & Zucc.) 
can still be found. Some taxonomists consider this to be 
the same species as the domesticated soybean, Glycine max 
(Smartt 1990). Other wild Glycine species can be found in 
Southeast Asia and Australia. A wide range of photoperiodic 
responses appear in cultivated soybeans with some varieties 
being insensitive to daylength. Classifi cation of varieties 
developed in the USA are based on their growth habit and 
days to maturity, but this classifi cation is not applicable to 
the tropics. Soyabeans are processed to make a wide variety 
of human foods such as bean curd (tofu), soymilk, soy fl our, 
and tempeh.
 “Soyabean is nodulated by Bradyrhizobium japonicum 
(note that the distinction between B. japonicum and other 
Bradyrhizobium strains is not clear) and also by the fast-
growing Rhizobium fredii (see Chapter 2).”
 Page 130: “Need for inoculation:... Inoculation is... most 
likely to be necessary when legumes are introduced into new 
regions, although the need for inoculation will of course be 
conditioned by the requirements of the introduced legume for 
its own specifi c strains of rhizobia. If the introduced legume 
crop can nodulate effectively with rhizobia which are present 
in the soil in suffi cient numbers then inoculation may not be 
necessary. The contrasting requirements of grain legumes 
for inoculation with rhizobia can best be examined by 
comparing the examples of soyabean, which often requires 
inoculation and cowpea which has rarely been found to 
respond to inoculation.
 “The Soyabean Story: Soyabean was domesticated in 
China and has been grown traditionally in many parts of 
South-east Asia. The crop was fi rst grown in North America 
in the eighteenth century but production has increased since 
the early part of this century to the extent that soyabean is 
now the most important grain legume crop in North America 
(Smith and Huyser, 1987). Soyabean is a relatively specifi c 
host and does not nodulate when grown in the fi eld for the 
fi rst time in many parts of Africa, the Americas. Europe and 
some parts of Asia. Yields of soyabean in North America 
were poor until soil containing compatible rhizobia was 
introduced from Japan (Allen and Allen, 1981). Thus 
soyabean crops routinely respond well to inoculation and 
a substantial soyabean inoculum production industry has 
grown up, particularly in Brazil and the USA (Eaglesham, 
1989).
 “However, the story is by no means so simple! In the 

centre of diversity of soyabean and in countries of South-
east Asia, where the crop has been grown for centuries, 
soyabean usually nodulates without inoculation. Strains 
of Bradyrhizobium isolated from nodules of other legume 
hosts, such as cowpea, grown in the same soils, can also 
nodulate the local soyabean genotypes effectively. When 
the nodulation of soyabean genotypes from North America 
and from Asia was compared in the fi eld in Tanzania, many 
of the Asian varieties nodulated effectively with indigenous 
strains of Bradyrhizobium whilst nodulation of the North 
American varieties was poor (Chowdhury, 1977). Asian 
varieties also nodulated well in the fi eld in Nigeria whilst 
American varieties formed very few nodules (Nangju, 1980). 
The American varieties probably show restricted nodulation 
for two reasons: fi rst, the genetic base from which they 
have been bred is limited; second, only a limited range of 
inoculant strains of B. japonicum were introduced leading to 
increased cultivar-strain specifi city.
 “Inoculation of the varieties of Asian origin seldom 
increased yields in the fi eld in Africa although yields of 
American varieties were more than doubled in most cases 
(Pulver et al., 1982). On the basis of these results, a breeding 
programme was initiated at IITA in Nigeria to re-introduce 
the ability to nodulate with indigenous strains of rhizobia 
into the American varieties, as they had far greater yield 
potential (Kueneman et al., 1984). The programme was 
based on selection of progeny from crosses between Asian 
and American varieties with good nodulation in local soils 
(using visual scores for nodule mass), and was partially 
successful. As a result a number of [soyabean] varieties have 
been released in Africa which nodulate without inoculation 
in soils not previously cropped with soyabeans. But few 
nodules form and the nodules are widely distributed over 
the root system rather than clustered around the tap root–
the situation characteristic of small (less than 100 cells per 
g of soil) populations of compatible rhizobia. Moreover, 
these ‘promiscuously nodulating’ soyabeans are not in fact 
nodulated by the same rhizobia as cowpea when grown in 
the same soil (Bromfi eld and Roughley, 1980; Eaglesham, 
1985) and hence their nodulation can be very poor even 
in soils where cowpeas of the same age are abundantly 
nodulated (Eaglesham, 1989). If ‘promiscuously nodulating’ 
soyabeans are inoculated, yields are sometimes increased, 
at least in the fi rst season, indicating again that the initial 
nodulation with indigenous bacteria is poor in comparison 
to the plant’s capacity for nodulation (Ranga Rao et al., 
1985). It is possible that over a few seasons the number of 
compatible bacteria may increase in response to the presence 
of the host, at least where soil conditions are favourable. But, 
as Eaglesham (1989) has indicated, it may be safer to rely 
on effective inoculant strains than to breed for the ability to 
nodulate with indigenous strains of unknown potential. A 
case of `better the devil you know’!
 “There are reports of a more successful African 
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soyabean breeding programme, although it is not well 
documented. Two genotypes (Magoye and Hernon 147) 
were released as a result of a Zambian breeding programme 
(Javaheri and Joshi, 1987); they nodulate abundantly without 
inoculation and yield well in the fi rst season of growth and 
thus have been readily adopted by smallholders in Zambia 
and Malawi (S. Carr, personal communication).
 “In the USA, by contrast, exactly the opposite approach 
has been adopted, namely that of breeding for highly-specifi c 
nodulation. In North America, strains of Bradyrhizobium 
japonicum serogroup USDA 123 are prevalent in many 
soils, and are highly competitive in nodulation with the 
improved American soyabeans (Moawad et al., 1984; Zdor 
and Pueppke, 1988). Unfortunately, serogroup USDA 123 
is less effective in symbiosis with most American soyabean 
cultivars than other B. japonicum strains now present in the 
soils or used in inoculants (Caldwell and Vest, 1970). To 
enable establishment of more effective soyabean symbioses, 
therefore, attempts have been made to breed cultivars that 
specifi cally exclude the less effective serogroup USDA 123 
from nodulation (Cregan and Keyser, 1986; see Chapter 13). 
[Reprinted with permission of CAB International].
 Maize yield gains are largely due to increased soil N 
availability following soybean cultivation.
 Page 118: Chapter 7: Grain legumes. “Strictly speaking, 
grain legumes are those from which the seed is used directly 
for human consumption. Legume grain provides a protein-
rich source of food which is an essential part of the diet in 
many parts of the tropics, particularly where meat is scarce.” 
Address: 1. Dep. of Biochemistry and Biological Sciences, 
Wye College, Univ. of London, Wye, Ashford, Kent TN25 
5AH, UK; 2. Dep. of Microbiology, Wageningen Agricultural 
Univ., 6703 CT Wageningen, The Netherlands.

1566. SoyaScan Notes. 1991. Chronology of Sudan (Named 
Anglo-Egyptian Sudan from 1899-1956). Compiled by 
William Shurtleff of Soyinfo Center.
• Summary: In the 1820s Egypt took over the Sudan, 
defeating the last of earlier empires, including the Fung. 
In the 1880s a revolution was led by Mohammed Ahmed 
who called himself the Mahdi (leader of the faithful) and 
his followers, the dervishes. In 1898 an Anglo-Egyptian 
force crushed the Mahdi’s successors. In 1951 the Egyptian 
Parliament abrogated its 1899 and 1936 treaties with Great 
Britain, and amended its constitution to provide for a 
separate Sudanese constitution. Sudan voted for complete 
independence as a Parliamentary government effective 1 Jan. 
1956. Gen. Ibrahim Abboud took power in 1958 but resigned 
under pressure in 1964. Until 1956, part of Anglo-Egyptian 
Sudan. In 1969 a Revolutionary Council took power, but a 
civilian premier and cabinet was appointed; the government 
announced it would create a socialist state. The northern 
12 provinces are predominantly Arab-Moslem and have 
been dominant in the central government. The 3 southern 

provinces are black and predominantly pagan. A 1972 peace 
agreement gave the South regional autonomy. The two 
halves of the nation began a civil war in 1988. Economic 
problems plagued the nation in the 1980s aggravated by 
a huge infl ux of refugees from neighboring countries. 
Since 1983 the Muslim, Arabic government in the capital 
Khartoum (in the north) has been locked in a civil war with 
the rebels in the black Christian and animist (non-Muslim) 
south. By June 1989 the civil war had been going on for 6 
years and Sudan was now one of Africa’s poorest countries. 
In 1991 some 7 million people were threatened with famine. 
UN relief efforts were being blocked.

1567. Wikipedia, the free encyclopedia. 1991. Protein 
Digestibility Corrected Amino Acid Score (PDCAAS) (Web 
article). https://en.wikipedia.org/wiki/Protein_Digestibility_
Corrected_Amino_Acid_Score 2 p. Accessed 3 Nov. 2020
• Summary: Note: The Food and Agricultural Organization 
of the United Nations/World Health Organizations (FAO/
WHO) and the US FDA fi rst proposed a protein quality 
evaluation method in 1991, the Protein Digestibility-
Corrected Amino Acid Score (PDCAAS), and they made 
PDCAAS the offi cial standard in 1993. But in 2013, FAO 
proposed shifting preference to a new evaluation method, the 
Digestible Indispensable Amino Acid Score (DIAAS).
 “Protein digestibility-corrected amino acid score 
(PDCAAS) is a method of evaluating the quality of a protein 
based on both the amino acid requirements of humans and 
their ability to digest it.
 “The PDCAAS rating was adopted by the US FDA 
and the Food and Agricultural Organization of the United 
Nations/World Health Organization (FAO/WHO) in 1993 as 
‘the preferred ‘”best”’ method to determine protein quality. 
[1]
 “In 2013 FAO proposed changing to Digestible 
Indispensable Amino Acid Score.”

1568. Golbitz, Peter. 1992. Marketing soya products. 
SoyaFoods (ASA, Europe) 3(1):4-5. Winter.
• Summary: This summary of a speech, presented in Aug. 
1991 by Golbitz at a meeting organized in Mexico by 
the American Soybean Assoc., discusses packaging and 
marketing. A table gives a ranking of the top 20 soyfood 
consuming nations, ranked by per-capita consumption for 
the period 1979-1988, based largely on information from the 
FAO Food Balance Sheets. The table shows the rank, country 
name, average annual use of soyfoods in tonnes, average 
yearly (and daily) use in kg/capita, and per capita change for 
the period. Address: Soyatech, Bar Harbor, Maine.

1569. National Agricultural Library, Information Systems 
Div. comp. 1992--. World List of Agricultural Serials 
(Computerized database). NAL, 10301 Baltimore Blvd., 
Beltsville, MD 20705. [56444 ref]
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• Summary: First available for use: Feb., 1992. Statistics as 
of 10 March 1992: Total number of records: 56,444 from 
171 countries in 66 languages. Fields: Serial title, Place of 
publication, publisher, Year and month of volume 1, number 
1. Continues and/or continued by. Frequency. NAL Call 
Number. There is NO holdings fi eld in WLAS but NAL 
holdings are given in ISIS.
 Talk with David Goldberg, NAL Information Systems 
Div., Database Administrator; he developed this database. 
1992. March 10. The database fi rst became available for 
public use 2 weeks ago, in late Feb. 1992, when a CD-
ROM disk was released for sale, mainly to agricultural and 
land-grant libraries. The database manager system is Star, 
produced by Quadra on Alpha-Micro. For journals in foreign 
and exotic languages, the “Translated Title” is usually not 
given.
 The database started from machine-readable on-line 
serial cataloging data that was produced at NAL, starting 
in 1973. This data went fi rst into AGRICOLA and then 
into WLAS. There are probably twice as many serials in 
the stacks that had ceased publication before 1973, than 
exist in machine-readable form. Thus many old serials 
held by NAL are not in WLAS. NAL records were fi rst 
available in machine-readable form in 1970–which is about 
10 years earlier than the average university library. Old 
serials in WLAS include journals received in 1973 that 
began publication much earlier, and world lists of serials 
in the fi elds of poultry and aquaculture. They will put in 
the old serials when money for retrospective conversion 
becomes available. If they do a respective conversion, those 
records must go through OCLC, and must follow CONSER 
(Conversion of Serials) standards, established by 30 main 
research libraries. NAL’s old manual/card serials records are 
much briefer than they should be.
 If funds did become available to do a retrospective 
conversion, NAL would go their old shelf-list and work in 
call-number ranges. They would go into the stacks and work 
shelf by shelf; it would take a long time, especially to get 
the exact holdings. The American Poultry Historical Society 
(whose Hall of Fame is at NAL) gave NAL money to do just 
this is creating a World List of Poultry Serials. They found 
150% more records in the stacks than had been computerized 
since 1973. NAL has about 48,000 serial titles in the library, 
of which about 2,200 are indexed in AGRICOLA. CAB has 
published a list of 11,000 agricultural serials, 800 pages long.
 WLAS lists many serials that are not at NAL, including 
all serials indexed in CAB Abstracts (over 10,000 titles) 
and all indexed in AGRIS (2,800 titles). Lists of serials 
sent from Brazil, Germany, Morocco, Africa, China, India, 
etc. have been mostly input. First they search for the serial 
title on OCLC; of it exists there, they download the record. 
If it is not in OCLC, they add the given information, with 
no holdings but usually title, publisher, language, country, 
sometimes an earlier or later title.

 The funding for WLAS came mostly from NAL, and to 
a lesser extent CAB, FAO, and the European Community. 
Anyone at NAL can sit down at a terminal and use WLAS, 
just like AGRICOLA on CD-ROM. What he would like 
to see for the future is an inter-net connection, where 
international libraries can enter the database and edit their 
own holdings. There would be a holdings fi eld for every 
participating library.
 NAL has a card fi le called the ASF (Alphabetical 
Serials File), but it is hard to use. The VTLS ISIS system, 
NAL’s latest on-line catalog, became usable in about 1987. 
[Note: VTLS, Inc. (Virginia Tech Library Systems, a private 
corporation) is located at 1800 Kraft Drive, Blacksburg, 
Virginia 24060. Phone: 703-231-3605. Their main activity 
is automating libraries.] David used to be in cataloging as 
editor of the World List, which was where the data entry 
was done. Every time a serial changes its title, it gets a new 
record; one serial changed its name 11 times.

1570. Whiteman-Jones, Michael. 1992. Soyfoods poised for 
growth: New mass-market interest, product development and 
consumer interest are driving sales higher than ever. Natural 
Foods Merchandiser. Feb. p. 18-19.
• Summary: Last year soyfoods were introduced to mass-
market consumers by two of America’s corporate giants. 
(1) Archer Daniels Midland Co. (ADM of Decatur, Illinois) 
introduced the vegeburger to show that a delicious food 
product could be made from soy. ADM marketing specialist 
Lee Lensch says the soy burger is doing very well in test 
markets in Indiana, Illinois, and Minnesota. Versions of 
the product are being advertised nationally in corporate 
TV spots and on local TV in test markets. Buyers who 
gave the products shelf space at chains such as Kroger, 
SuperValue and Cub Foods now report brisk sales. (2) 
Protein Technologies International in St. Louis, Missouri, a 
subsidiary of Ralston Purina, is test marketing a soy-based 
beverage named First Alternative in Phoenix, Arizona.
 Peter Golbitz, president of Soyatech Inc., a consulting 
company in Bar Harbor, Maine, notes that since the 1980s, 
Japanese companies (such as Nichii Co.) have invested at 
least $50 million in soyfoods manufacturing plants in the 
U.S.
 “Retail sales of soyfoods are growing in America by 
about 5 to 7 percent a year, increasing to about $657 million 
in 1990, Golbitz says. The most rapid expansion is for soy 
milk, which is growing at a rate of about 20% a year, and 
second-generation soyfoods which are growing at a rate of 
about 15%... Soy milk consumption in Australia, where it is 
sold in grocery stores like milk, is about 10 times what it is 
in this country.”
 Worldwide, consumption of soyfoods now averages 
about 1.7 kg/person/year, and is expected to rise to 2 kg 
or more by the year 2000. Taiwan is the world leader with 
15.5 kg/capita/year of soy, followed by Japan at 11.1 kg. 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   565

© Copyright Soyinfo Center 2021

A world map and table (largely compiled from FAO Food 
Balance Sheets) shows “Soyfood consumption: Yearly 
average per capita (Amount of change from 1979 to 1988).” 
The following countries are listed in descending order of 
consumption in kg/capita: Korea 17.1 kg (2.4%). Taiwan 
13.0 (37.0%). Japan 10.8 (6.7%). Indonesia 6.3 (57.4%). 
Hong Kong 3.8 (-22.0%). Saudi Arabia 3.6 (342.9%). China 
3.4 (-5.6%). Paraguay 2.8 (50.0%). Malaysia 2.3 (102.2%). 
Thailand 1.6 (162.5%). Zimbabwe 1.6 (22.2%). United 
States 1.4 (33.3%).

1571. Wijeratne, Wilmot B. 1992. Update on developments 
at INTSOY (Interview). SoyaScan Notes. March 12. 
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: When INTSOY employees travel abroad to 
study soya, they prepare a trip report after each trip, but these 
reports are strictly for in-house use, and cannot be ordered; 
summaries can be ordered for a fee. Dr. Karl Weingartner 
has taken a number of trips to Africa and has many contacts 
there. INTSOY’s work is much more focused on food uses of 
soybeans than on feed.
 Dr. Kauffman is on a 2-year leave of absence in Delhi, 
India setting up a Winrock-sponsored general Plant Genetics 
Resource Bank; it is not limited to soybeans. Wilmot 
Wijeratne is Associate Director and Dr. John Nicholaides III 
(director of the Offi ce of Intl. Agriculture) is Acting Director 
of INTSOY. Due to funding constraints, INTSOY is now 
operating in more of a business mode.
 The Proceedings of the China conference on soybean 
utilization have been submitted and edited, but the funds to 
publish the proceedings have never been obtained. INTSOY 
is now looking for funds, but unless such funds are found, 
the proceedings may never be published. However the 
Japanese have published all the papers presented by Japanese 
participants under the title Proceedings of the International 
Conference on Soybean Processing and Utilization. Each 
of the papers is in Japanese with an English abstract. It was 
edited by Okubo and printed by Sendai Kyodo Printing Co., 
126 pages. No publisher is listed.
 Recently Wilmot attended a conference in Bangkok, 
Thailand, concerning a network of Asian countries that are 
interested in soybean production. Address: Assoc. Director, 
INTSOY, Champaign-Urbana, Illinois.

1572. Centerpoint (AVRDC, Shanhua, Taiwan). 1992. Global 
soybean network planning workshop. 10(1):10. March.
• Summary: RAPA stands for “Regional Offi ce for Asia and 
the Pacifi c.”
 “The FAO Regional Offi ce for Asia and the Pacifi c 
(RAPA) and the Thai Department of Agriculture, in 
collaboration with AVRDC, will sponsor the Planning 
Workshop for the Establishment of the Asian Component of 
a Global Network on Tropical and Subtropical Soybeans to 
be held 2-7 March in Chiang Mai, Thailand.

 “Scientists and specialists with experience in 
international agricultural development will meet in working 
groups to discuss priorities for an Asian Regional Soybean 
Network based on constraints and opportunities related to 
production, utilization, extension and policy. The Asian 
Network will be a component of the Global Tropical and 
Subtropical Soybean Network to be based in Rome [Italy]. 
Regional networks for Africa and Latin America have 
already been set up.”

1573. Peoples, Mark B.; Craswell, E.T. 1992. Biological 
nitrogen fi xation: investments, expectations and actual 
contributions to agriculture. Plant and Soil 141(1/2):13-39. 
March. [158 ref]
• Summary: “This paper reviews the actual levels of N2 
fi xation attained by legume and non-legume associations 
and assesses their role as a source of N in tropical and 
sub-tropical agriculture. We discuss factors infl uencing N2 
fi xation and identify possible strategies for improving the 
amount of N2.”
 Note: Soy is mentioned 55 times in this document. 
Address: CSIRO Div. of Plant Industry, GPO Box 1600 
Canberra, ACT, Australia 2601 and TAC Secretariat, FAO, 
Via delle Terme di Caracalla, 1-0100 Rome, Italy. (Formerly: 
Australian International Agricultural Research, Canberra, 
ACT, Australia).

1574. Hartman, G.L.; Wang, T.C.; Hymowitz, T. 1992. 
Sources of resistance to soybean rust in perennial Glycine 
species. Plant Disease 76(4):396-99. April. [40 ref]
• Summary: Accessions of 12 perennial Glycine species 
were evaluated for resistance to soybean rust. A total of 23% 
of the accessions were resistant. In two experiments, 59% 
and 40% of the accession of G. tabacina were resistant.
 Talk with Ted Hymowitz. 1998. July 5. “We still have 
no sources of resistance for soybean rust.” Address: 1. Plant 
Pathologist; 2. Associate Specialist. Both: AVRDC, P.O. 
Box 42, Shanhua, Tainan 74199 Taiwan; 3. Prof. Dep. of 
Agronomy, Univ. of Illinois, Urbana, IL 61801.

1575. Ogundipe, H.O.; Weingartner, Karl. 1992. Effect of 
the addition of soybean on the nutritional status of selected 
traditional Nigerian foods. Tropical Oilseeds Journal 
(Nigeria) 1(1):67-73. *
Address: IITA, Ibadan, Nigeria.

1576. Osho, S.M.; Afolabi, R. 1992. The production of 
yogurt from soybean milk in the presence and absence of 
starter culture. In: 2nd Year Technical Report of a sponsored 
IDRC/IITA Soybean Utilization Project in Nigeria Phase II. 
See p. 114-25. April 1991-30 April 1992, Nigeria. [8 ref]
Address: 1-2. International Inst. of Tropical Agriculture 
(IITA), PMB 5320, Ibadan, Nigeria.
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1577. Osho, S.M.; Oyelola, B. 1992. Consumer acceptability 
and quality of soy-cheese (tofu) and local cheese 
(warankashi) in Nigeria. In: 2nd Year Technical Report of a 
sponsored IDRC/IITA Soybean Utilization Project in Nigeria 
Phase II. See p. 126-39. April 1991-30 April 1992, Nigeria. 
[16 ref]
• Summary: “In order to access [sic, assess] the acceptability 
of soybean used in Nigeria, detailed sensory evaluation 
and chemical composition of both the soybean curd and 
the local cheese (warankashi) were compared. Analysis of 
the two samples indicate that the protein content, moisture 
content of soybean curd was higher than local wara while 
the fat content (12.5%) was much higher in the local cheese. 
The amino acid profi le in both samples were similar with 
glutamic acid ranging between 25.79% in the local cheese, 
24.46% in the soybean curd. The results of the sensory 
evaluation shows that there is signifi cant difference in the 
texture and colour of the soybean, and local cheese. The 
results indicate that local cheese and soybean curd are 
nutritious.
 “Introduction: In countries like Nigeria, inadequate 
supply of protein foods is a major factor in the high 
prevalence of malnutrition. Animal sources of protein like 
fi sh, eggs, and meat have become expensive (Root et al. 
1987).
 “Soybean have been an important source of protein, 
fat, and fl avour for oriental people for thousands of years. 
Soybean protein is unique among plant proteins by virtue 
of its relatively high biological value (Schroder et al. 1973; 
Liener, 1972).
 “Soybean (40% protein and 20% oil) has the potential 
of alleviating the malnutrition problems of Nigeria and other 
developing tropical countries (Ogundipe and Osho, 1990).
 “Recently, the IDRC/IITA soybean utilization project 
has successfully introduced soybean and soybean products 
like soybean milk, soy vegetable soup and results have 
shown that adoption and acceptability of these soybean 
products are highly positive. Also there has been an increase 
in soybean milk processing and consumption in many homes 
(Ogundipe and Osho, 1989).
 “Another high protein product which is popular in many 
homes in Nigeria is “Warankasi” an indigenous soft cheese 
made by coagulating cow’s milk with an aqueous extract 
from the leaves of sodom apple (Calotropis procera Ait). 
(Aworh and Akinniyi 1989). This cheese in very similar to 
product called “Tofu” (Soybean curd). Tofu is a popular food 
of Asia. In Japan nearly 42 percent of the total consumption 
of soybeans is in the form of curd (Watanabe 1960)...” 
Address: 1-2. International Inst. of Tropical Agriculture 
(IITA), PMB 5320, Ibadan, Nigeria.

1578. Woodworth, James B.; Smith, J.; Dashiell, K.E. 1992. 
Survey and crop season study of soybean in Benue State, 
Nigeria. Tropical Oilseeds Journal (Nigeria) 1(1):75-76.

• Summary: “In 1989 a survey was carried out in Benue 
State. Fifty fi ve group interviews were conducted across all 
the local governments of Benue State to ascertain the present 
extent of production and utilization in the different regions. 
Data collected indicated that soybeans were being grown 
by farmers in 96% of the Tiv villages (eastern half of the 
state) and in 52% of the other villages (western half of the 
state) farmers are also growing soybean to some extent. In 
the Tiv area 89% of the villages surveyed reported increased 
production in the last fi ve years, in the other tribes 48% of 
the villages had reported increased production. There was a 
trend in the Tiv areas to grow a majority of their soybeans 
as a cash crop while in the other areas it was mainly grown 
for local consumption. For the varieties being grown farmers 
in only 11% of the villages were still growing Malayan, in 
61% they were growing both Malayan and the new improved 
varieties while in 28% they were growing just the new 
improved varieties.” Address: International Inst. of Tropical 
Agriculture, P.M.B. 5320, Ibadan, Nigeria.

1579. UNIPUB. 1992. FAO Statistical Yearbooks for 1992 
now on disk (News Release). Lanham, Maryland. 2 p. July 
15.
• Summary: “The FAO statistical yearbooks have long been 
regarded as the defi nitive sources for worldwide food and 
agriculture statistics. Now the information found in these 
yearbooks is available in an electronic format. Using new 
FAO computer disks, you can now access over 29 years of 
statistics in just a few seconds.
 “Developed by the FAO’s Statistical Division, this 
data bank provides fi gures on a range of topics related to 
agriculture. It is divided into six domains, each on a separate 
set of disks. The six domains currently available are: Food 
Balance Sheets, Forest Products, Land Use, Population, 
Production, and Trade.
 “AGROSTAT-PC is easy to use; items may be searched 
by country and subject matter. Furthermore, the tables 
may be converted into ASCII or Lotus format fi les for use 
in other programs. Each fi le and all of the accompanying 
documentation are in English, French, and Spanish. Each 
domain is available separately on either 3.5” or 5.25” disk 
format, and it is necessary to purchase one installation 
disk. AGROSTAT-PC is available as a Standing Order. The 
domains will be updated once each year, and the convenient 
Standing Order service ensures that you receive updates as 
they are released.
 “Demo Disk Available! A demonstration of 
AGROSTAT-PC is available on 3.5 diskette only. This non-
interactive demo steps through the program and shows a 
typical data search. If interested, contact Customer Relations 
at (800) 274-4888.” Address: 4611-F Assembly Drive, 
Lanham, Maryland 20706.

1580. International Agriculture Newsletter (Univ. of 
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Illinois). 1992. International activities: Karl Weingartner, 
INTSOY, spent April 27 to June 7 traveling to Egypt, Kenya, 
Zimbabwe, Republic of South Africa, Zambia, and Italy. No. 
160. p. 2. June.
• Summary: “During his trip he fi nalized plans for a major 
soybean utilization project in Egypt. Weingartner also 
conducted planning for collaborative research projects and 
made arrangements for several participants to attend the 
annual INTSOY short course, ‘Soybean Processing for Food 
Uses.’” Address: INTSOY, Univ. of Illinois, Champaign, 
Illinois.

1581. International Agriculture Newsletter (Univ. of Illinois). 
1992. Visiting scholars. No. 160. p. 4-5. June.
• Summary: “Chen Yi Wu, Chinese Academy of Agricultural 
Sciences, will be on campus for a year working with Randall 
L. Nelson, Agronomy, on soybean breeding research. Chen 
arrived with a shipment of 500 germplasm varieties from 
the central provinces of China. This major exchange of 
germplasm resulted from an earlier trip to China by Donald 
A. Holt, Experiment Station, Harold E. Kauffman, INTSOY, 
and four farmers from Iowa and Illinois. The visit and 
germplasm exchange are funded by the USDA, the Illinois 
Agricultural Experiment Station, the Iowa Agricultural 
Experiment Station, the Illinois Soybean Program Operating 
Board, and the Iowa Soybean Promotion Board.
 “Fifteen participants from twelve countries attended 
the INTSOY short course, ‘Soybean Processing for Food 
Uses,’ from June 7 to July 2. Course participants were 
Vincent Tekum, Cameroon; Su Gang and Fu Binxiao, 
China; Nabih Ibrahim, Egypt; Isaac M. Kibuthu, Kenya; 
Louis A. Pelembe, Mozambique; Louis H.W. Verhoef, Dirk 
Lamprecht, and Christain Marais, Republic of South Africa; 
W.S.D.A. Gunasekera and Wilfred Kurukulasuriya, Sri 
Lanka; Joyce Kikafunda, Uganda; Fred Marmor, U.S.; Ciro 
A. Pryor, Venezuela; and Louis A. Uys, Zimbabwe. Wilmot 
B. Wijeratne, INTSOY, was course coordinator.”

1582. Kauffman, Harold E. 1992. A global perspective on 
germplasm collections. International Agriculture Newsletter 
(Univ. of Illinois) No. 160. p. 1-2. June.
• Summary: “Status of soybean germplasm. Many of the 
soybean cultivars grown in the United States are based on 
germplasm collected in northeast China in the late nineteenth 
century and the early part of this century... Since China 
began opening relations with the outside world two decades 
ago, some additional soybean germplasm has been obtained 
from China. With the help of the Rockefeller Foundation, 
China has built a modern national gene bank in Beijing. In 
1987 for the fi rst time, China began transferring its soybean 
germplasm from the provinces to the long-term storage 
facility in Beijing. More than 17,000 cultivated soybean 
accessions and 5,000 wild soybean accessions are now in 
the gene bank. Many of these accessions are likely to have 

useful genes that can supplement those already in the U.S. 
collection...
 “Importance of soybean germplasm exchanges with 
China. Unlike the mandates for rice, wheat, and most of 
the other food crops, none of the IARCs (International 
Agricultural Research Centers) has a global mandate to 
collect, preserve, systematically characterize, and use 
soybean germplasm. Although China has participated 
openly and actively as a partner in international germplasm 
networks for other food crops, the Chinese have had neither 
the incentive nor the international fi nancial support to 
cooperate in soybean research with other countries on a 
multilateral basis.
 “Only small bilateral programs on soybean have been 
developed with a handful of countries. Therefore, a long-
term collaborative research program on soybean germplasm 
between China and the United States is of paramount 
importance to both countries.
 “If adequate funds are available to support this program 
over a number of years, it will bring economic benefi ts to 
growers, processors, and consumers in the United States and 
China.” Address: Director, INTSOY.

1583. Brieser, Carla. 1992. Pizza chain extols benefi ts of soy 
fl our. Illinois Agri-News (La Salle, Illinois). Aug. 28.
• Summary: Ralph Senn and Joe Ream, otherwise known 
as the Flying Tomato Brothers from Garcia’s Pizza in a 
Pan, fortifi ed their pizza crust with 12% soy fl our during a 
weekend-long pilot program at their store in Champaign, 
Illinois. “’It was all a part of a weekend-long pilot program 
with the University of Illinois / INTSOY, Land of Lincoln 
Soybean Association and Archer `Daniels Midland Co. to 
show the benefi ts of soy fl our,’ a press release said.
 “Soy fl our greatly increases the nutritional benefi ts of 
pizza. By blending soy fl our into the dough, the protein 
content of one slice increases by 50 percent and dietary fi ber 
increases 400 percent. And, being made from soybeans, its 
use will help the local farm economy.”
 A photo shows Ralph Senn and Joe Ream at their store.

1584. Viscusi, Gregory. 1992. The apprenticeship is over. 
Forbes 150(7):160. Sept. 28.
• Summary: Giandomenico Picco has been named executive 
director for international affairs at the Ferruzzi Montedison 
Group, the Milan-based food and chemicals conglomerate. 
“Referred to within the company as ‘the foreign minister,’ 
Picco will help the Ferruzzis after the departure of Raul 
Gardini, the mercurial in-law who built the family’s 
sleepy grain trading company into a $16.7 billion (sales) 
multinational before family squabbling made him quit last 
year and move to Paris.”
 Picco is well known as the skillful United Nations 
offi cial and diplomat who, at age 43, negotiated the release 
of the last western hostages in Lebanon. The day after the 
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last German hostages fl ew out of Lebanon, Picco announced 
he was leaving the U.N. for this job in the private sector. His 
earlier missions included leading the negotiations that ended 
the Iran-Iraq war and helping engineer the Soviet Union’s 
withdrawal from Afghanistan. A photo shows Picco.

1585. IITA Research. 1992. Thesis abstracts: results of 
research by IITA trainees. No. 5. p. 16. Sept.
• Summary: “Amissah-Arthur, A.A. 1991. An agroclimatic 
zonation for soybean in Nigeria. M.Sc thesis, University of 
Ibadan, Ibadan, Nigeria. Supervisors: J.O. Ayoade and S.S. 
Jagtapt.
 “This study aimed at identifying those environments in 
Nigeria and other African countries where soybean varieties 
developed at IITA may be suitably introduced. This was 
achieved by utilizing biological days (BD) and rainfall as 
parameters, and by using soybean varieties TGx536-02D and 
Samsoy-2. BD was defi ned as the minimum time required 
for a crop variety to complete a phase of its life cycle, as 
determined by ambient air temperature. Although moisture 
defi cit and daylength are other relevant factors in estimating 
BD, they were not considered in this study for lack of data.” 
Address: Ibadan, Nigeria.

1586. Shannon, Dennis A. 1992. Work with soybeans in 
Zaire (Interview). SoyaScan Notes. Oct. 9. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Dennis was born in Zaire, the child of 
missionaries, and speaks French. After working with 
IITA in Nigeria, he spent 5 years with IITA in Zaire from 
Sept. 1985, then left 2 years ago. For 4 of those years 
he was an agronomist and principal advisor to the Zaire 
government’s national Grain Legume Program (Programme 
National Legumineuse, formed with USAID fi nancing and 
headquartered in Gandajika), working mostly with soybeans. 
His fi rst program was to introduce superior soybean varieties 
developed by IITA in Nigeria. The soybean varieties grown 
at the time in Zaire had been brought in by INERA (Institut 
National pour l’Etude et la Recherche Agronomiques) and 
yielded poorly, shattered badly, had small seeds or various 
colors, and had weak stems. (INERA, located only in Zaire, 
inherited the old Belgian agricultural research infrastructure 
of INEAC, but the name was changed to INERA between 
1968 and 1973). Dennis felt that the best way to establish the 
credibility of the Grain Legume Program was by introducing 
improved soybean varieties, developed at IITA in Nigeria 
at the same distance from the equator and under similar 
agronomic conditions as existed in Gandajika. In on-farm 
trials in Gandajika, the IITA soybean varieties yielded 30% 
better than the old Zaire varieties for 5 seasons from 1987-
89. Some farmers would save seeds from the trials and grow 
large plots. But one major problem was that the traditional 
practice in Zaire was to eat or sell all grain legume seeds 
at harvest to pay off debts and get food after the dry food-

shortage months. Maize and cassava are the staple foods, 
with legumes being only a minor crop. At planting time, 
farmers by seeds from the market. Another problem was 
that farmers like early varieties to get food fast after the 
lean months, but to get earliness a breeder must (tragically) 
sacrifi ce yield. Soon the Grain Legume Program released 
2 new soybean varieties with Chiluba names. Dennis left 
Gandajika in Oct. 1989, then worked in Lubumbashi on 
maize until Aug. 1990, when he left Zaire to work for 
Auburn University in a agro-forestry project in Haiti (not 
related to soybeans).
 Father G. Vanneste is a Belgian Catholic priest and 
agronomist with an Ingineur Agronome degree from 
Belgium. He set up and was in charge of ETSA (Ecole 
Technique Secondaire Supérieure d’Agriculture, de 
Tshibashi), an agricultural technical school. Working in 
Kananga for many years, he played the key role in promoting 
cultivation and food use of soybeans. He was named by 
the president of Zaire as director of the national research 
institute. Then he got sick and left the country. Now a fairly 
old man, he has retired and is no longer in Zaire.
 Since Zaire is a Catholic country, many Catholic priests 
and brothers work there. They have set up many fi ne soybean 
production and utilization programs all over the country. The 
work started in Kananga, then spread from there to places 
like Bukavu or Kivu in eastern Zaire. At a typical fl our 
mill, the Catholics will provide the soybean seeds, buy the 
soybeans back from local farmers, roast and grind them to 
make roasted soy fl our, then sell this back to the people (as 
fl our or cookies in the local market) at little or no profi t. In 
1985 there was a big project to supply Kinshasa, the capital, 
with roasted soy fl our and soymilk; he does not know the 
present status of the project. The Bwamanda Project, run by 
an activist Catholic priest in the Equator region of northern 
Zaire, is primarily a project to grow soybeans on a fairly 
large scale (about 20 ha) using tractors. The soybeans were 
shipped by barge down to Kinshasa, where the Catholics 
had a big factory that made them into soy fl our. The whole 
project was very well organized.
 Dennis’s brother now works in Kananga, Zaire as a 
medical missionary doctor. Johnny Miller was a Protestant 
doctor who was treating malnourished children. He strongly 
encouraged mothers of malnourished children to use soy 
fl our in the family diet.
 The system set up by the Catholic fathers was somewhat 
paternalistic, but in the Gandajika area, where there are not 
many missionaries, the people grind their soybeans (which 
they roast in a pot over a home fi re) using pre-existing small 
village mills that had long been used to grind cassava and 
corn (maize).
 Ms. d’Heer (pronounced “deer”) worked in Zaire for 
WHO, the World Health Organization, then later stayed on 
as a lay sister working with the Catholic mission in Kananga. 
She played a key role in expanding food uses of soybeans 
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in Kananga. Also a food scientist named Karl Weingartner, 
working for INTSOY at IITA at the time, visited Zaire. 
Dennis drove him to Kananga, where they met and 
interviewed Ms. d’Heer. Weingartner wrote a trip report (not 
very detailed) that was published in about 1987. The peak 
year of the soy cookie factory was in about 1979.
 In Oct. 1989 soybean utilization was on the increase 
in Zaire. It is hard to say what is happening now given 
the current political upheavals in Zaire; in Sept. 1991 all 
foreigners had to be evacuated–his brother returned in June 
1992. But since small farmers grow soybeans locally, they 
would tend to be relatively unaffected by national problems. 
Address: Asst. Prof., Dep. of Agronomy and Soils, 202 
Funchess Hall, Auburn Univ., Auburn, Alabama 36849-5412. 
Phone: 205-844-4100.

1587. Shannon, Dennis A. 1992. Work with soybeans in 
Nigeria (Interview). SoyaScan Notes. Oct. 9. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Dennis worked as a soybean breeder with 
IITA in Nigeria, where the center of soybean production is 
currently Benue state in south central Nigeria. Benue state 
has been growing soybeans since the end of the 1930s, when 
the variety Malayan was introduced. Soybeans were seen 
as an export crop until the Biafran war; at that time exports 
ceased but curiously production continued. When he was a 
graduate student in 1980-81 doing his research in Nigeria, 
he found soybeans being grown in Benue state. Yet farmers 
don’t eat the soybeans. Some farmers told him: “They used 
to tell us that soybeans are good to eat but they would also 
tell us that they are poison.” So the farmers sold the soybeans 
to Hausa traders who would ship them to Kafanchan, in 
Kaduna state, where they were made into dawa-dawa 
(dadawa, iru). Kafanchan is the center of soybean dadawa 
production. Hendrick C. Knipscheer had a Nigerian graduate 
student who did a survey on dawa-dawa; he found that 
some of it was even making its way into Niger and Chad. A 
Peace Corps Volunteer named Woodworth worked with Ken 
Dashiell at IITA in 1988-89 doing surveys on soybeans. He 
found that quite a few people are eating soybeans now in 
Benue state, either as dawa-dawa or as a partial substitute 
for cowpea in moimoi (steamed cowpea fl our) or akara 
(dumplings). The soybeans were less expensive and more 
nutritious than cowpeas. When he arrived in Nigeria in 
the mid-1980s, there was almost no soybean production in 
western Nigeria. Increasingly, soybeans in Nigeria are being 
used as food.
 In Nigeria IITA developed a cropping system named 
“alley cropping” as a way of maintaining the productivity 
of the soil, improving soil conservation, and reducing 
erosion. You plant hedgerows of fast-growing trees (typically 
Leucena species) about 12 feet apart, then before planting 
crops between the rows you prune the trees and spread the 
leaves on the ground to provide nitrogen and organic matter. 

Between the rows you can plant maize, cassava, soybeans, 
etc. You must prune the trees at least once while the ground 
crop is growing to reduce shading and add more nitrogen. 
Address: Asst. Prof., Dep. of Agronomy and Soils, 202 
Funchess Hall, Auburn Univ., Auburn, Alabama 36849-5412. 
Phone: 205-844-4100.

1588. Pfeiffer, Jeanine M. 1992. Work on soybean utilization 
at IITA in Nigeria (Interview). SoyaScan Notes. Oct. 10. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: While she was doing research on soybeans at 
IITA in Nigeria (during June-Dec. 1989), work on soybean 
utilization (soyfoods) was becoming a little more important, 
mainly because IDRC (the International Development and 
Research Center) in Canada began funding the soybean 
utilization program, starting in about 1987 or 1988, and 
continuing until about 1990 or 1991. This funding meant 
that scientists were interested in it and that there were 
funds for Nigerian NARCs (National Agricultural Research 
Centers) to put some money interest into it. This program 
also supported her research in Nigeria. At IITA’s Grain 
Legumes Improvement Program, the food technology labs 
were located near the soybean breeders and entomologists 
and Ken Dashiell had a very close working relationship with 
the person in charge of the food technology program. When 
she was at IITA, utilization was really being pushed, in part 
because of pressure from the U.S. State Department, which 
felt it would create more soybean consumers to which the 
USA could export more soybeans.
 She thinks that the interest in utilization is continuing, 
despite shake-ups at IITA, in part because Ken Dashiell, the 
soybean breeder at IITA, is now head of the Grain Legumes 
Improvement Program. IITA’s support of the soybean 
breeding and production program seems to be increasing 
steadily. Address: Dep. of Agronomy, 220 Hunt Hall, Univ. 
of California, Davis, CA 95617. Phone: 916-752-1703.

1589. Kauffman, Harold. 1992. Re: Developments with 
soyfoods in India. Letter to William Shurtleff at Soyfoods 
Center, Dec. 18.
• Summary: Dr. Kauffman is on a two-year assignment in 
India working on plant genetic resources. “The soybean 
industry is growing in India but much remains to be done 
with soyfoods. Nestle is starting a big plant which may lead 
to more progress on the nutritional level.” Address: U.S. 
Agency for International Development (USAID) / New 
Delhi-C, Washington, DC 20523-0001.

1590. Centerpoint (AVRDC, Shanhua, Taiwan). 1992. 
AVRDC celebrates its 20th anniversary. 11(2):1-7. Dec.
• Summary: The 20th anniversary was celebrated on 7 
Dec. 1993. During these 20 years, AVRDC has released 
25 new and improved soybean varieties suited to tropical 
and semi-tropical conditions. The government of Taiwan 
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provides greater fi nancial support to AVRDC than any other 
agricultural research center receives from its host country. A 
color photo shows ROC President Lee Teng-hui, the AVRDC 
Board of Directors, along with former board members and 
AVRDC administrators.
 Dr. Emil Q. Javier, who has been director general 
of AVRDC since Aug. 1989, will be leaving to accept 
presidency of the University of the Philippines.

1591. Eurosoya. 1992. Report of the technical meeting of the 
FAO Network on Soybeans (Vienna, Austria, September 2-4, 
1992). No. 9. p. 2-6. Dec. [Eng]
• Summary: “Opening remarks: The Technical Meeting 
of the FAO Network on Soybeans was opened by its 
coordinator A. Soldati on behalf of the European Regional 
Offi ce of the FAO.
 “The participants were welcomed by Prof. Welan, the 
rector of the ‘Universitat fur Bodenkultur’. He pointed 
out that his university was very happy to accommodate 
the ‘Technical Meeting of the FAO Network on Soybeans’ 
particularly because of its objective ‘Increasing collaboration 
between Eastern and Western European Countries’.
 “Ministerialrat Dr. Etz welcomed the participants on 
behalf of the Austrian Ministry of Agriculture and Forestry. 
He explained that soybean started to be an important crop 
in Austria and that the government has a major interest in 
increasing the acreage of oil and protein crops in order to 
limit the surplus production of cereals.”
 “In the last 10 years soybean acreage has increased 
dramatically in Europe (particularly in Italy and France). 
Scientifi c research in the different countries has shown that 
soybean is a valuable crop for many regions in Europe. The 
coordination of research within the Network has contributed 
to this success. Soybean is a very interesting crop with 
various possibilities of utilization. It has been adapted to 
cooler northern regions and is now possible to be grown for 
instance in Switzerland with satisfactory yield (about 2.7 t/
ha on the basis of 1,500 ha). Due to political constraints 
(i.e. GATT negotiations) its production in Western Europe 
has dropped in the last two years. Presently it is diffi cult to 
forecast the future production of soybeans in these countries. 
Nevertheless research has to continue and experiences 
made in Western Europe should be transferred and applied 
in the East European countries that are interested in the 
development of this crop.” Address: Dep. of Genetics and 
Plant Breeding, Agriculture Univ., ul. W. Polskiego 71c, 60-
625 Poznan, Poland.

1592. INTSOY Newsletter (Urbana, Illinois). 1992. 
Processing course highlights opportunities for entrepreneurs. 
No. 44. p. 1-2. Dec.
• Summary: “A total of 15 people from 11 countries 
attended the recent INTSOY-sponsored processing short 
course... Major topics were extrusion technology, soy 

beverage processing, mechanical oil pressing, and soybean 
protein technology.” For the fi rst time, the majority of 
the participants were from private businesses. “All the 
participants had experience in established businesses, 
universities, or government soybean programs.” They came 
from the following countries: Venezuela, USA, South Africa 
(3), Cameroon, Zimbabwe, Kenya, Uganda, Mozambique, 
Egypt, Sri Lanka (2), China (2). Address: Univ. of Illinois, 
Urbana-Champaign, 113 Mumford Hall, 1301 W. Gregory 
Dr., Urbana, Illinois 61801.

1593. INTSOY Newsletter (Urbana, Illinois). 1992. INTSOY 
launches major soybean processing project in Egypt. No. 44. 
p. 2-3. Dec.
• Summary: “INTSOY and Egyptian offi cials have launched 
a $1.9 million project to boost soybean utilization in North 
Africa and the Middle East. The objective of this two year 
program is to introduce Egyptian entrepreneurs to new 
soybean processing techniques.
 “This effort, designated as the Soybean Utilization 
Technical Assistance Program, concentrates on the 
development of private sector enterprises by strengthening 
the new food processing technologies in the country. 
INTSOY’s chief collaborator in the project is the Egyptian 
Ministry of Agriculture through the Food Technology 
Research Institute (FTRI) of the Agriculture Research 
Center, Giza, Egypt. Funding is provided by the National 
Agriculture Research Project through the U.S. Agency for 
International Development (USAID) in Cairo.
 “Ahmed M. Khorshed and Nabih Ibrahim, who serve 
as director and deputy director respectively of FTRI, are the 
lead project directors in Egypt. Karl Weingartner serves as 
project leader...
 “The project will result in the establishment of two 
model commercial pilot plants, one for the production of 
soymilk and another for high-protein, low-fat soy meal. 
FTRI will also establish a test kitchen, taste panel rooms 
and a classroom for instruction... As part of the project, at 
least 45 Egyptians will receive training at the University of 
Illinois...
 “Egypt currently produces about 100,000 MT [metric 
tons] soybeans. Soybeans are grown in the area along the 
Nile River valley. The land devoted to growing soybeans is 
unlikely to increase because of the competition from cotton, 
which is essential to the country’s export market. Egypt 
imports soybeans, soy oil, and soy meal from the United 
States.”

1594. INTSOY Newsletter (Urbana, Illinois). 1992. INTSOY 
helps business boost health benefi ts of pizza. No. 44. p. 2-3. 
Dec.
• Summary: Garcia’s Pizza in a Pan restaurants, which 
opened in 1971 and is now the 9th largest independent pizza 
chain in the USA, offered cheese slices and whole pizzas 
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with added soy fl our as a regular menu item for 3 days. 
“INTSOY food scientists conducted consumer surveys to 
assist Garcia’s in their future plans for incorporating soy-
fortifi ed pizza as a regular menu item... Major funding for 
the program was provided by Illinois soybean checkoff 
dollars through the Land of Lincoln Soybean Association.
 “The ingredient used in the pilot project was Bakers 
Nutrisoy fl our, provided by Archers Daniels Midland 
Company. The fl our contains 52 percent protein, less than 1 
percent fat, and about 16 percent total dietary fi ber...
 “’We’ve increased the protein content in a slice by an 
amount equal to that of half a glass of milk and the fi ber to 
the equivalent of a serving of instant oatmeal.’ Total dietary 
fi ber was increased by more than 400 percent.” A large 
placard on the restaurant wall is titled “Why Soy Flour?”

1595. INTSOY Newsletter (Urbana, Illinois). 1992. INTSOY-
Triple F partnership unveils model soybean processing 
facility. No. 44. p. 4. Dec.
• Summary: “In a unique public-private partnership, 
INTSOY and Triple F of Des Moines, Iowa, recently 
unveiled a model extrusion-screw press facility that produces 
high-quality soybean meal and oil. This commercial plant is 
located in the small town of Congerville, Illinois–about 50 
miles from the University of Illinois campus. The opening 
of the facility culminates more than a decade of research 
and development activities and will serve as a functioning 
model for developing countries interested in expanding the 
use of soy foods and feed. The process is ideally suited for 
countries where millions of dollars are not available for 
building soy processing plant...
 “The new system centers on an INSTA PRO Model 
2500 extruder...
 “About 150 local farmers have been trading soybeans 
for meal at the facility for about a year, while INTSOY and 
Triple F studied the process. The current operation processes 
about 400 metric tons of locally grown soybeans a month. A 
single extrusion-screw press unit can process 680 kilograms 
of soybeans per hour, yielding about 600 kilograms of 
protein-rich meal and 70 kilograms of oil. The press cake or 
meal contains about 44 percent protein and 8 percent oil...
 “In many developing countries, the system can be easily 
used to produce soy fl our for human consumption. Extensive 
tests by INTSOY scientists have confi rmed that 15 percent 
or more soy fl our can be added to local staples such as baked 
products without affecting the fl avor and texture...
 “Commercial extrusion-screw press facilities are also 
operating in Zambia, Vietnam, Sri Lanka, and Zimbabwe. 
Another model demonstration plant is set for construction in 
Egypt.”

1596. Schori, A.; Fossati, A.; Soldati, A. 1992. Breeding 
for cold tolerance in soybean: Necessity of this breeding 
objective and selection method used. Eurosoya No. 9. p. 36-

37. Dec. [Eng]
• Summary: Although soybean is sensitive to cool 
temperatures during different stages of its development 
(emergence, vegetative and reproductive growth), only the 
cold tolerance during fl owering is considered a priority in 
our breeding program. “In the soybean growing regions of 
Switzerland, morning temperatures inferior to 12ºC occur 
2 to 17 times during July. These temperatures cause an 
excessive abscission of fl owers on certain nodes resulting, 
at maturity, in an irregular distribution of pods on the main 
stem, i.e., barren or poor yielding nodes.
 “A compensation of this yield loss on other nodes has 
been qualifi ed as cold tolerance by several authors. In our 
program, it is rather considered to characterize sensitive 
genotypes as it results from a loss of reproductive organs. 
Furthermore this compensation is highly dependent on post-
stress conditions and often gives rise to inhomogeneous 
maturity of the plant.
 “To select tolerant genotypes we use an altitude 
screening nursery located at 850 m above sea level. There, 
average minimum temperatures in July are inferior to 12ºC 
and average temperatures equal to the biological minimum 
for the fl owering phase of this species (17ºC). Under these 
conditions, the genotypes maintaining regularly a typical 
pod distribution (increasing continuously towards the middle 
third and decreasing towards the top of the plant) are judged 
tolerant. To be independent of the meteorological fl uctuations 
between years, the scoring is done relatively to the standard 
tolerant variety Maple Arrow.
 “This screening method results in the selection of 
genotypes having enhanced yield stability.”
 Note: This article was also published in Rev. Suisse 
Agri. Vol. 6. 1992. With 2 fi gures, 2 tables and 17 references. 
Address: Station Fédérale de Recherches Agronomiques de 
Changins, CH 1260 Nyon, Switzerland.

1597. Acquaye, D.K.; N.A.E.S. (Nyankpala Agricultural 
Experiment Station). eds. 1992. Improving farming systems 
in the interior Savannah zone of Ghana. Weikersheim, 
Germany: J. Margraf Scientifi c Books. 310 p. Illust. Maps. 
21 cm. Nyankpala Agricultural Research Report, No. 18. [8 
ref]
• Summary: “CRI” stands for Nyankpala Agricultural 
Experiment Station, Crops Research Institute. “GTZ” stands 
for Deutsche Gesellschaft fuer Technische Zusammenarbeit.
 The Contents begins with a Preface, Welcome address, 
and Keynote address, and is then divided into 5 sessions. 
Session 6 is a panel discussion. It ends with a List of 
participants.
 Only one presentation is about soybeans: “Adapting 
soybeans to the interior savannah zone of Ghana,” by H. 
Mercer-Quarshie (p. 160-77; of the Nyankpala Agricultural 
Experiment Station). It begins: “Introduction: Starchy staples 
dominate the food intake of most Ghanaians and protein 
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defi ciency is a major cause of malnutrition in the country. 
Food legumes offer, perhaps, the cheapest and certainly the 
most practical and quickest means of solving the protein 
malnutrition problem. There are about twenty food legumes 
that are either already cultivated or have been introduced for 
experimental purposes. At the Nyankpala station there are 
fi ve of them receiving attention and among them soya bean 
is the one currently being investigated by the New Crops 
Section.
 “Future Promise of the Crop: The soya bean is said to 
have originated from north China (Hymowitz 1970) which 
was thought to be primarily a temperate crop. However, 
it has in recent years began to assume importance in sub-
tropical and tropical regions of the world. The soya bean is 
best known for its high protein content. The yield of protein 
from soya bean, for weight, is approximately twice that of 
meat, four times that of wheat and other cereals and twice 
that of cowpeas and lima beans. Not only is the protein of the 
soya bean higher in percentage than that of the other legumes 
but it is of much superior quality. The soya bean protein 
contains, in nearly optimum proportions, all the amino 
acids essential in the diet of man and animals. The only 
amino acid needed in soya bean meals to maximize protein 
effi ciency ratio is methionine which is plentiful in cereals. 
Thus the combination of soya bean and cereals makes for a 
very balanced diet. The soya bean is a versatile crop which 
can be eaten in many forms and can be processed into many 
products. The soya bean has in addition an oil content of 20 
percent.
 “The soya bean is relatively free from diseases and 
pests and therefore does not require the application of much 
pesticides which can create environmental hazards. It has 
also great capacity to enrich the soil for a following cereal 
crop through nitrogen fi xation.
 “Products of the crop are already imported into the 
country. A survey conducted in 1984 showed that in 1983 
2,050 tons of soya bean cake costing ¢44,110,000.00 was 
imported for the manufacture of animal feed. This survey 
showed that 28,000 tons of cake costing ¢616,000,000.00 
would be needed if the livestock feed manufacturers could 
use all their installed capacity. Furthermore soya bean oil is 
now imported for sale for the preparation of food.”
 “Summary: The soya bean has a very high protein 
content and therefore if incorporated in local dishes can 
help solve protein malnutrition. The trials carried out so far 
indicate that the crop has very few pest and disease problems 
in comparison with the currently popular food legumes. 
Yields in the Interior Savanna Zone range from 1.5 to 2.8 
tons/ha, depending on the growing conditions. The medium 
maturity varieties seem to be more stable in yield than the 
late maturity types. Amongst the medium maturity varieties 
TGX 297-197C, TGX 536-100C and TGX 724-01D are the 
highest yielders whereas of the late maturity types TGX 307-
047C, TGX 307-0480 and TGX 306-036C are the highest 

yielders.
 “There are now varieties which nodulate with native 
rhizobia although indications are that inoculations with 
appropriate rhizobia would give better yields.
 “Seed storability is a problem but a hybridization 
programme has been initiated to develop varieties to 
overcome it. Destruction of the crop by rodents would also 
be a problem if the crop is planted in the more woody areas 
of the Interior Savanna Zone.
 “Experiments have shown that early planting of soya 
beans is best and that a population density of 250,000 plants 
per hectare is optimum for the cultivation of the crop.
 “Farmers have started incorporating soya beans in 
their local foods and the variability within the available 
germplasm makes it possible to select varieties to fi t different 
cropping systems.”
 Discussion:
 “E.V. Doku (Faculty of Agriculture, Legon): Would 
you say that the nodulation of the so-called promiscuous 
nodulating types which were not inoculated are of a level 
acceptable compared with the nodulation of INTSOY 
materials that were inoculated?
 “H. Mercer-Quarshie: Although these materials can 
nodulate with our indigenous rhizobia, inoculation has been 
shown to increase their yields. It would therefore be useful 
to isolate the effective strains of rhizobia in our soils so as 
to enable us possibly make our own inoculants. “H. Mercer-
Quarshie: Viability problems really exist but have been 
partially solved. The recommended varieties are:
 “Medium maturity–TGX 53B-100C-Y
 “Late maturity–TGX 307-047E
 “H. Salifu (Nyankpala School): I have three questions; 
(i) For how long has soya bean research and production been 
going on in Ghana? (ii) Do you think soya bean would really 
be relevant to the farmers of the area? (iii) You have been 
trying soya beans here since 1983, do you think the people 
around especially Nyankpala have responded favourably to 
adopting the crop? What future has the crop in Ghana?
 “H. Mercer-Quarshie: Soya bean was introduced into 
Ghana about 1909 and trials with the crop started probably 
between then and 1957. However, organised research on 
the crop did not start at Nyankpala Agricultural Experiment 
Station until 1983. The answer to your second question 
is yes. The crop has a high protein content with few fi eld 
problems; therefore easier to grow. It can be incorporated 
into many dishes as stated in the paper. In answer to your 
third question, I would say the future of soya bean in Ghana 
is bright. In 1984 Ghana imported ¢44,110,000.00 worth of 
soya bean cake. This shows that there is a high demand for 
the crop; hence its cultivation would be rewarding. I have not 
assessed the interest of Nyankpala dwellers in soya bean, but 
it is clear that some farmers elsewhere have started growing 
the crop.” Address: CRI/GTZ Joint Project, P.O.B. 52 or 483, 
Tamale, Ghana.
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1598. Adjebeng-Asem, S.; Osho, Sidi M. 1992. The status of 
soybean production, processing, and utilization in Nigeria: 
A baseline survey. An activity of the IRDC / IITA Soybean 
Utilization Project, Phase II. Ibadan, Nigeria: IITA. 303 p. 
[12 ref]*
Address: 1. Food Technologist & Coordinator, Soybean 
Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road; 2. Program Leader, Grain Legume 
Improvement, IITA. Both: PMB 5320, Ibadan, Nigeria.

1599. GEPV (Group d’Etude des Protéines Végétales). 1992. 
MPV: Matières protéiques végétales [Vegetable protein 
ingredients]. GEPV, 118 Avenue Achille Péretti, 92200 
Neuilly-sur-Seine, France. 44 p. [Fre]*
• Summary: This booklet provides technical information 
about vegetable proteins, including soya. It updates a 
previous publication from 1975 which was limited to soya. 
SoyaFoods (Autumn 1992, p. 4) notes: “An introductory 
section defi nes and explains the origins of vegetable proteins 
and their role in today’s food industry. Part I explains the 
different sources for vegetable proteins and the different 
products available. Methods of manufacture are also given 
as well as information on the relevant FAO/WHO Codex 
Alimentarius standards. An easy to read table also provides 
compositional characteristics for the main vegetable protein 
products. Part II deals with ‘Properties and Applications’ and 
covers the nutritional, functional and commercial/economic 
aspects. Examples of their uses in meat, cereal and new 
products are also provided. Part III stressed the importance 
of partnership between manufacturers and distributors 
etc. and explains the role of GEPV [Groups d’Etude des 
Protéines Végétal] and other related organisations in Europe. 
This booklet is easy to read and contains many useful graphs 
and tables. The Annexes contain some production statistics 
and list relevant standard methods of analysis. In addition 
there is a short supplement (4 pages) summarising current 
legislation governing vegetable protein products.” Address: 
Neuilly-sur-Seine, France.

1600. Ibanga, U.I.; Ndaeji, C.F.; Osho, S.M. 1992. 
Improvement of the quality of kunuzaki using soybeans. 
In: S.M. Osho and K.E. Dashiell, eds. 1992. Second Year 
Technical Report, IDRC Soybean Processing and Utilization 
Project. Ibadan, Nigeria: International Institute of Tropical 
Agriculture (IITA). See p. 227. *
• Summary: The protein content of kunuzaki was improved 
by the addition of soybeans, with no loss in acceptability. 
Address: IITA, Ibadan.

1601. Pistorius, Robin. 1992. Biotechnology in Nigeria, 
Cameroon, Gabon and Ghana. Biotechnology and 
Development Monitor No. 10. p. 6-9. [3 ref]*
• Summary: Of these four countries, only Nigeria is doing 

biotechnology research on soybeans; this is part of a policy 
to reduce imports. Most of this soybean research is being 
conducted at IITA in Ibadan.

1602. Asanuma, S. 1992. Nodulation of soybean grown 
under fi eld conditions and inoculated with Bradyrhizobium 
japonicum strains. In: K. Mulongoy, et al., eds. 1992. 
Biological Nitrogen Fixation and Sustainability of Tropical 
Agriculture: proceedings of the Fourth International 
Conference of the African Association for Biological 
Nitrogen Fixation (AABNF),... Chichester, UK: Wiley. xiv + 
488 p. See p. 155-59. [8 ref]
• Summary: “In order to study the survival of inoculants, a 
soybean cultivar (Kitahomare) inoculated with a mixture of 
two Bradyrhizobium japonicum strains (IRj 2114str and A 
1017kas) was grown under fi eld conditions; in the following 
year, uninoculated seeds were planted. In both years, the 
number of nodules increased between the pre-fl owering and 
early pod-forming stages; this increase was very low in the 
basal part of the root but particularly high in the remainder 
of the root. At the two growth stages in the fi rst year, the 
inoculants formed about 95% of the nodules in the basal part 
and 45% of the nodules in the remainder. In the second year, 
however, the proportion declined markedly to 10-20% in 
both portions of the root at the same growth stages, although 
the number of the inoculated strains in the rhizosphere 
was comparable to that of the indigenous ones. The results 
indicate that it is necessary to investigate further the factors 
controlling nodulation in the whole root system, particularly 
in lateral roots, by the inoculated or the indigenous strains 
where they co-exist.” Address: 1. Hokkaido Agric. Exp. 
Station, 1 Hitsujigaoka, Sapporo, Japan.

1603. Asian Vegetable Research and Development Center. 
1992. Annotated bibliography of soybean rust (Phakopsora 
pachyrizhi Sydow). Shanhua, Taiwan: AVRDC. 160 p. 
Author index. Subject index. Geographical index. 26 cm. 
AVRDC Library Bibliography Series No. 4-1. [480 ref]
• Summary: This publication supersedes an earlier edition 
published by AVRDC in 1987. It includes an additional 160 
citations covering the period 1985 to May 1991.
 Compiled by P.L. Hwang, F.C. Chen, and C.C. Wei, this 
bibliography contains abstracts of documents about soybean 
rust which are available in the AVRDC Library. Contents: 
Explanatory note, general information, pathogen morphology 
and taxonomy, physiology and biochemistry, epidemiology, 
pathogenic specialization, etiology, yield loss, and disease 
management (incl. general, chemical control, biological 
control, host resistance, cultural control).
 Countries or continents mentioned in the index at 
geographical distribution of soybean rust: Africa, Asia, 
Australia, Brazil, Cambodia, China, Columbia, Costa Rica, 
Cuba, Guatemala, India, Indonesia, Israel, Japan, Korea, 
Latin America, Malaysia, Nepal, Papua New Guinea, 
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Philippines, Puerto Rico, Soviet Union, Sri Lanka, St. 
Thomas, Suriname, Taiwan, Thailand, Togo, United States, 
West Indies, Venezuela, Vietnam, Zambia. Address: P.O. Box 
42, Shanhua, Tainan 74199, Taiwan.

1604. Asian Vegetable Research and Development Center. 
1992. Vegetable soybean production: Proceedings of a 
training course, Chiang Mai, Thailand, 18-24 February 1991. 
Taipei, Taiwan: Asian Vegetable Research and Development 
Center. 69 p. AVRDC Publication No. 92-369. No index. 28 
cm. [5 ref. Eng; Tha]
• Summary: This conference was sponsored by AVRDC and 
the Thailand Department of Agricultural Extension. These 
proceedings were originally published in Thai. The technical 
editor was M. Shanmugasundaram. Contains 14 chapters by 
various authors, each cited separately. Also contains: Preface, 
by Emil Q. Javier, Director General of AVRDC (p. 4). 
Opening remarks, by Chavalvut Chainuvati (p. 5). Opening 
address, by Petcharat Wannapee (p. 6-7). Directory of 68 
participants (p. 67-68). Address: Taiwan.

1605. Baten, M.A.; Agboola, A.A.; Mutsaers, H.J.W. 1992. 
An exploratory survey of soybean production in Ayepe, 
Nigeria. In: K. Mulongoy, et al., eds. 1992. Biological 
Nitrogen Fixation and Sustainability of Tropical Agriculture: 
proceedings of the Fourth International Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF),... Chichester, UK: Wiley. xiv + 488 p. See p. 333-
42. [10 ref]
• Summary: “In 1988 a fi eld survey was conducted on 
soybean... production trials at Ayepe in Nigeria. The survey 
investigated yield variability, fertilizer requirements and 
economic returns among small farmers. It revealed that the 
soybean yield was low (524 kg/ha), while yield variability 
was extremely high (from less than 150 kg/ha to over 1500 
kg/ha). It also showed that available phosphorus in the soil 
was below the critical level. The survey results indicated 
that the main factor affecting yield was farmers’ experience, 
followed by soil characteristics and plant population, and 
that, if these factors were favourable, the gross margin could 
exceed Naira 4000/ha.”
 The average world yield for soybeans is 1700 kg/ha 
and the African average is 1100 kg/ha (FAO 1989). Soybean 
yields at Nigeria’s research stations range from 2000 kg/
ha to 3000 kg/ha. Address: 1. International Inst. of Tropical 
Agriculture (IITA), PMB 5320, Oyo Road, Ibadan, Nigeria.

1606. Berk, Zeki. 1992. Technology of production of edible 
fl ours and protein products from soybeans. FAO Agricultural 
Services Bulletin No. 97. 178 p. [173 ref]
• Summary: Contents: Foreword. 1. The soybean: 
Background, production, marketing, agricultural 
characteristics, physical characteristics and morphology 
of the soybean, chemical composition (moisture, proteins, 

lipids, carbohydrates, minerals). 2. Utilization of soybeans: 
Utilization options for soybeans, whole bean utilization, 
the oil mill route (utilization of the oil fraction, utilization 
of the meal fraction). 3. Oil-mill operations: The expeller 
(operation principles, advantages and disadvantages of 
the expeller process, equipment), the solvent extraction 
process (operation principles, receiving and storage of 
soybeans, preparation for extraction, solvent extraction, post-
extraction operations). 4. Edible soybean fl ours and grits: 
Introduction, defi nitions, composition and quality parameters 
(defi nition and classifi cation of edible soy fl ours and grits, 
composition, quality standards), full fat soy fl our and grits 
(production processes, utilization), defatted soy fl ours and 
grits (production processes, utilization). 5. Soybean protein 
concentrates (SPC): Introduction, defi nition, composition, 
types, production processes (the aqueous alcohol wash 
process, the acid-wash process, heat denaturation/water 
extraction process), utilization (basic considerations, 
use in bakery products, meat products, other uses). 6. 
Isolated soybean protein (ISP): Introduction, defi nition, 
composition, types, production processes (conventional 
process, problems in conventional processing, alternative 
processes), utilization (meat products, seafood products, 
cereal products, dairy-type products, infant formulas, other 
uses). 7. Textured soy protein products: Introduction, spun-
fi bre based texturization, extrusion texturization, steam 
texturization, utilization (meat extenders, meat analogs, other 
applications). 8. Soymilk and related products: Introduction, 
composition and classifi cation, production processes (the 
traditional process, the Soya Technology System (STS) 
Process, the INTSOY (Illinois) process, the Buhler Process 
for soy micro-powder), soymilk related products. 9. Tofu, 
tempeh, soysauce and miso: Introduction, soy sauce, 
miso, tempeh, tofu (Introduction, regular and silken tofu, 
kori-tofu, deep-fried tofu, fermented tofu). Appendixes: 
I. Standards and specifi cations. II. Organizations and 
government agencies. III. Manufacturers and suppliers of 
soybean processing plants and equipment. IV. Sample budget 
quotations for complete soy processing or soybean related 
food manufacturing plants. Address: Technion–Israel Inst. of 
Technology, Haifa, Israel.

1607. Food and Agricultural Organization of the United 
Nations. 1992. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 46:115-
16.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. * = Unoffi cial fi gure. Burkina Faso: 
Harvested 5,000F ha in 1990, 1991, and 1992.
 Panama: Harvested 1,000 ha per year in 1979-1981, 
7,000 ha in 1990, 6,000 ha in 1991, and 3,000 ha in 1992.
 Honduras is no longer listed, but reappeared in 1994. 
Achieved yields of 747 kg/ha in 1991.
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 Syria: Harvested 5,000* ha in 1991 and 1992.
 Albania: Harvested 4,000 ha in 1979-81, 10,000 ha in 
1990, 9,000F ha in 1991, and 10,000F ha in 1992. Note: 
This is the earliest document seen (May 2003) that contains 
statistics on soybean production in Albania.
 Bosnia and Herzegovina: Harvested 8,000 ha in 1990, 
6,000* ha in 1991, and 5,000F ha in 1992.
 Croatia: Harvested 27,000 ha in 1990, 23,000 ha in 
1991, and 26,000 ha in 1992.
 Macedonia: Achieved yields of 1,314 kg/ha in 1990, 
1,833 kg/ha in 1991, and 1,600 kg/ha in 1992.
 Slovenia: Achieved yields of 1,692 kg/ha in 1990, 2,000 
kg/ha in 1991, and 978 kg/ha in 1992.
 Former Soviet Republics–Azerbaijan: Harvested 1,000* 
ha in 1990, 1,000* ha in 1991, and 1,000F ha in 1992.
 Georgia: Harvested 8,000 ha in 1990, 6,000 ha in 1991, 
and 6,000F ha in 1992.
 Kazakhstan: Harvested 23,000* ha in 1990, 18,000* ha 
in 1991, and 19,000F ha in 1992.
 Moldova: Harvested 26,000* ha in 1990, 20,000* ha in 
1991, and 20,000F ha in 1992.
 Russia (Russian Federation): Harvested 741,000 ha 
in 1979-81, 675,000 ha in 1990, 664,000 ha in 1991, and 
632,000 ha in 1992.
 Ukraine: Harvested 69,000 ha in 1979-81, 87,000 ha in 
1990, 100,000 ha in 1991, and 100,000F ha in 1992.
 Thus in 1992 the former Soviet Union harvested 
800,000F hectares of soybeans. The leading countries, 
in descending order of soybean production, were Russia, 
Ukraine, Moldova, and Kazakhstan.

1608. Gresshoff, P.M. 1992. Supernodulation and non-
nodulation mutants of soybean. In: K. Mulongoy, et al., eds. 
1992. Biological Nitrogen Fixation and Sustainability of 
Tropical Agriculture: proceedings of the Fourth International 
Conference of the African Association for Biological 
Nitrogen Fixation (AABNF),... Chichester, UK: Wiley. xiv + 
488 p. See p. 189-97. [36 ref]
• Summary: “Modern agriculture requires high plant 
productivity which, in turn, relies heavily on the input of 
nitrogen fertilizer. This is costly in terms of production, 
application and impact on the environment through runoff 
ground water and surface water. The effi cient use of 
crop and forage legumes would reduce the input of the 
agriculturally essential element, nitrogen. The application of 
plant molecular biology to improve agricultural effi ciency 
represents an attainable challenge. In the research reported 
here, two types of symbiotically altered mutants of 
soybean were used. These mutants either supernodulate, 
because of a diminished internal autoregulation system 
of nodulation, or they fail to nodulate. The use of non-
nodulation mutants allowed an analysis of the early stages 
of nodule initiation. This paper describes the essential 
characteristics of supernodulation, nitrate-tolerant symbiotic 

(nts) soybean mutants, their agricultural properties and the 
genetic linkage of the nts gene to restriction fragment length 
polymorphisms.” Address: Plant Molecular Genetics and 
Center for Legume Research, Univ. of Tennessee, P.O. Box 
1071, Knoxville, TN.

1609. Markmoon, Chalermpol. 1992. Vegetable soybean 
“information for farmers.” In: AVRDC, ed. 1992. Vegetable 
Soybean Production: Proceedings of a Training Course, 
Chiang Mai, Thailand, 18-24 February 1991. Taipei, Taiwan: 
Asian Vegetable Research and Development Center. 69 p. 
See p. 22-23. AVRDC Publication No. 92-369. [Eng]
• Summary: Contents: Farmers who grow vegetable soybean 
for the fi rst time need information and training. Four 
sources of information. Two places that vegetable soybean 
cultivation takes place in Nakhon Pathom and Kanchanaburi. 
Six requirements of successful vegetable soybean cultivation. 
Two methods of planting. Three methods of irrigation. 
Two methods of applying fertilizer. Two manual harvesting 
approaches. Four problems experienced by farmers. Address: 
AVRDC Thailand Outreach and Regional Training Program, 
Kasetsart Univ.

1610. Mulongoy, K.; Gueye, M.; Spencer, D.S.C. eds. 
1992. Biological nitrogen fi xation and sustainability of 
tropical agriculture: proceedings of the Fourth International 
Conference of the African Association for Biological 
Nitrogen Fixation (AABNF), held at the International 
Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, 24-
28 September 1990. Chichester, England; New York, NY. 
John Wiley & Sons. xiv + 488 p. Illust. No index. 25 cm. 
[300+* ref]
• Summary:  Contents: Preface. Foreword. Introduction. 
Part 1: Nitrogen-Fixing Systems (16 articles). Part 2: 
Biotechnology and Modelling in Nitrogen Fixation (6 
articles). Part 3: Measurement and Socioeconomic Impact 
of Nitrogen Fixation (10 articles). Part 4: Sustainability of 
Nitrogen-Fixing Cropping Systems (11 articles). Conference 
Summary and Recommendations. Authors and Conference 
Participants. Acronyms.
 The Preface begins: “The African Association for 
Biological Nitrogen Fixation (AABNF) was founded in 
1982 with the support of the International Institute of 
Tropical Agriculture (IITA) at Ibadan, Nigeria, as part of 
the IITA/United Nations Development Programme (UNDP) 
project GLO/77/013 on ‘Maximising nitrogen fi xation by 
cowpeas and soybeans in farming systems in the humid 
tropics’. The AABNF is a multidisciplinary group, bringing 
together soil scientists, microbiologists, agronomists, 
climatologists, social scientists, breeders, plant physiologists, 
biotechnologists, nutritionists, policymakers and others 
interested in the promotion of biological nitrogen fi xation 
systems in Africa.”
 The fi rst AABNF meeting was held in July 1984 at 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   576

© Copyright Soyinfo Center 2021



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   577

© Copyright Soyinfo Center 2021

Nairobi, Kenya. The second was held in 1986 in Cairo, 
Egypt. The third was held in 1998 at Dakar, Senegal.
 The present conference was attended by over 100 
participants from 25 countries–21% from IITA, 29% from 
Nigeria excluding IITA, 27% from Africa excluding Nigeria, 
and 23% from other continents. Fifteen percent of the 
participants were women. Address: 1. International Inst. of 
Tropical Agriculture (IITA), P.M.B. 5320, Oyo Road, Ibadan, 
Nigeria.

1611. Neves, M.C.P.; Ramos, M.L.G.; Martinazzo, A.F.; 
Botelho, G.R.; Dobereiner, J. 1992. Adaptation of more 
effi cient soybean and cowpea rhizobia to replace established 
populations. In: K. Mulongoy, et al., eds. 1992. Biological 
Nitrogen Fixation and Sustainability of Tropical Agriculture: 
proceedings of the Fourth International Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF),... Chichester, UK: Wiley. xiv + 488 p. See p. 219-
33. [29 ref]
• Summary: “Seed yields of soybean (Glycine max) and 
cowpea (Vigna sinensis) can be signifi cantly increased by 
seed inoculation with more effi cient Bradyrhizobium strains. 
The use of such strains, however, depends on their ability 
to tolerate the prevailing biotic and abiotic soil conditions 
of the cropping area and to compete for infection sites with 
the established rhizobia populations. The research discussed 
in this paper focused on adapting Bradyrhizobium strains 
to the soils of newly cleared lands in the cerrados (edaphic 
savanna) and the Amazonian region of Brazil. Observations 
showed that cowpeas planted in the Amazonian region 
seldom nodulated. After three to fi ve cropping periods a few 
nodules appeared on the roots. Effi cient strains isolated from 
these nodules could improve nodulation in such soils. The 
gradual adaptation of soybean rhizobia to the prevailing soil 
conditions of the cerrados, the major soybean producing area 
of Brazil, was performed in fi eld trials or in pots containing 
soil from the target area. Soybean seeds were inoculated 
with strain CB 1890 (a very effi cient strain) in a soil free of 
established soybean rhizobia. The few nodules formed were 
tested individually for high acetylene reduction activity. By 
repeating this procedure several times, it was possible to 
signifi cantly improve soybean nodulation.”
 Note: “Edaphic” refers to the soil or ground. Address: 1. 
Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA), 
47 ant. Rio Sao Paulo, Seropédica, Rio de Janeiro, Brazil.

1612. Okereke, G.U.; Eaglesham, A.R.J. 1992. Selection of 
soybean cultivars for a mixed cropping system in Nigeria 
using the 15N dilution technique. In: K. Mulongoy, et al., eds. 
1992. Biological Nitrogen Fixation and Sustainability of 
Tropical Agriculture: proceedings of the Fourth International 
Conference of the African Association for Biological 
Nitrogen Fixation (AABNF),... Chichester, UK: Wiley. xiv + 
488 p. See p. 289-96. [13 ref]

• Summary: “A preliminary experiment was conducted 
to estimate the nitrogen fi xation potential of 80 cultivars 
of monocropped soybean..., using the isotope dilution 
technique. Promising cultivars were then selected and a 
second experiment was conducted to estimate the nitrogen 
fi xed by these cultivars when cropped with maize. In both 
experiments, 100 kg N/ha of 1 atom % 15N excess in form 
of ammonium sulphate was applied evenly in solution form 
to the 15N subplots. There were wide differences in the atom 
% 15N excess and the proportion of nitrogen derived from 
atmosphere (% Ndfa). The selected cultivars varied in terms 
of dry-matter yield, total nitrogen accumulation, atom % 15N 
excess and amount of nitrogen fi xed. On average, the % Ndfa 
of all the cultivars was 55% at 78 days after planting. In 
the case of cultivar TGx 1080-85E, the % Ndfa and amount 
of nitrogen fi xed was higher than that for other cultivars, 
indicating that even with the application of a high level 
of nitrogen fertilizer this cultivar maintained its inherent 
potential to fi x a substantial amount of nitrogen when 
cropped with maize.” Address: 1. Agricultural Biotechnology 
Research Centre, Anambra State Univ. of Technology, PMB 
01660, Enugu, Nigeria.

1613. Olufajo, O.O.; Adu, J.K. 1992. Response of soybean to 
inoculation with Bradyrhizobium japonicum in the northern 
Guinea savanna of Nigeria. In: K. Mulongoy, et al., eds. 
1992. Biological Nitrogen Fixation and Sustainability of 
Tropical Agriculture: proceedings of the Fourth International 
Conference of the African Association for Biological 
Nitrogen Fixation (AABNF),... Chichester, UK: Wiley. xiv + 
488 p. See p. 147-54. [14 ref]
• Summary: “Field studies were conducted at Samaru in the 
northern Guinea savanna ecological zone of Nigeria over 
a 7-year period to examine the effects of Bradyrhizobium 
japonicum strains and fertilizer application on promiscuously 
nodulating soybean... cultivars. Inoculation with B. 
japonicum strain IRj 2123 signifi cantly increased nodule 
number and weight in one out of three trials. However, this 
did not result in increased seed yield. Four strains, including 
IRj 2123, were further evaluated either singly or in mixture. 
All strains except IRj 2123 improved nodulation and seed 
yield. Phosphorus application enhanced nodulation, whereas 
nitrogen application had no consistent effect on nodulation. 
Seed yields were also unaffected by nitrogen fertilization, 
whereas the application of phosphorus increased seed yields. 
Factors such as low numbers of indigenous bradyrhizobia 
and low level of soil phosphorus were found to limit 
nodulation and effectiveness of inoculation in the soils in 
the study area.” Address: 1. Dep. of Soil Science, Inst. of 
Agricultural Research, Ahmadu Bello Univ., PMB 1044, 
Zaria, Nigeria.

1614. Saint Macary, H.; Beunard, P.; Scaglia, J.A.; 
Hakizimana, A.; Pandzou, J. 1992. Inoculation des 
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légumineuses en milieu tropical: recherche-développement 
et aspects économiques [Inoculation of leguminous plants 
in tropical areas: research and development and economic 
aspects]. In: K. Mulongoy, et al., eds. 1992. Biological 
Nitrogen Fixation and Sustainability of Tropical Agriculture: 
proceedings of the Fourth International Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF),... Chichester, UK: Wiley. xiv + 488 p. See p. 343-
50. [12 ref. Fre; fre]
• Summary: The use of inoculum is not widespread in 
developing countries and is still confi ned to soybean 
cultivation. The reasons for this lack of use are numerous: 
ineffi ciency of inocula in many cases; insuffi cient knowledge 
of the recommended areas of inoculation; production of 
inoculums of dubious quality. The few fi gures available 
in Rwanda, however, demonstrate the profi tability of the 
technique for the farmer when it is used in the fi rst year on 
soybeans. The problem of reinoculation and its effectiveness 
in the survival of soil rhizobia is discussed on the basis of 
the results obtained in Congo: it is shown that the survival 
of inoculated strains is not bad but that the development of a 
native population obliterates the effects of inoculation in the 
second or third year.
 Note: Soybeans are discussed throughout. Address: 1. 
CIRAD, BP 5035, Montpellier Cedex, France.

1615. Sitatani, Krung. 1992. Cultivation practices for 
vegetable soybean. In: AVRDC, ed. 1992. Vegetable Soybean 
Production: Proceedings of a Training Course, Chiang 
Mai, Thailand, 18-24 February 1991. Taipei, Taiwan: Asian 
Vegetable Research and Development Center. 69 p. See p. 
19-21. AVRDC Publication No. 92-369. [Eng]
• Summary: Contents: Introduction. Cultivars at TVRC. 
Cultivating season and location. Growing. Husbandry 
(management). Address: AVRDC Thailand Outreach and 
Regional Training Program, Kasetsart Univ.

1616. Tsou, Samson T.S. 1992. Postharvest processing 
and quality evaluation of vegetable soybean. In: AVRDC, 
ed. 1992. Vegetable Soybean Production: Proceedings 
of a Training Course, Chiang Mai, Thailand, 18-24 
February 1991. Taipei, Taiwan: Asian Vegetable Research 
and Development Center. 69 p. See p. 45-46. AVRDC 
Publication No. 92-369. [Eng]
• Summary: Four characteristics of exported vegetable 
soybeans: Appearance, eating quality, nutritional quality, and 
sanitation quality. Of these, appearance receives the most 
attention. Address: PhD, AVRDC, Tainan, Taiwan.

1617. Waterlow, John C.; Tomkins, A.M.; Grantham-
McGregor, S.M. 1992. Protein-energy malnutrition. London: 
Edward Arnold (Publishers) Ltd. viii + 407 p. [917* ref]
• Summary: This book contains 20 chapters and an 
index. The authors use the term “severe protein-energy 

malnutrition” (PEM) to cover a spectrum of clinical pictures, 
ranging from frank kwashiorkor to severe marasmus. 
Kwashiorkor was fi rst described by Williams in the Gold 
Coast (later renamed Ghana) in 1933, although she did not 
introduce the name “kwashiorkor” until her second paper in 
1935. This word, which comes from the Ga language of West 
Africa, could be translated as “the disease of the deposed 
child” (Williams, 1935).
 The earliest account seen of kwashiorkor was published 
by Hinajosa in 1865 in Mexico. The book Kwashiorkor 
published in 1954 by Trowell (a physician), Davies (a 
pathologist), and Dean (a pediatrician), is one of the classics 
on this subject. “Trowell gives a very full account of the 
early history of kwashiorkor and of the controversies 
surrounding it, with a list of papers published up to that 
time.”
 Soy is mentioned on page 180 (zinc was found to be 
limiting in children fed a soy-based formula) and page 
299 (the soya bean contains dietary allergens). Address: 
1. Emeritus Prof. of Human Nutrition, London School of 
Hygiene and Tropical Medicine, Univ. of London; 2. Prof. 
of International Child Health, Inst. of Child Health, Univ. 
of London; 3. Prof. of Child Health, Tropical Metabolism 
Research Unit, Univ. of the West Indies, Kingston, Jamaica.

1618. Woomer, P.; Asano, W.; Bohlool, B.B. 1992. Predicting 
the persistence of introduced Bradyrhizobium japonicum in 
tropical soils. In: K. Mulongoy, et al., eds. 1992. Biological 
Nitrogen Fixation and Sustainability of Tropical Agriculture: 
proceedings of the Fourth International Conference of 
the African Association for Biological Nitrogen Fixation 
(AABNF),... Chichester, UK: Wiley. xiv + 488 p. See p. 235-
43. [24 ref]
• Summary: “An important initial step in predicting the 
behaviour of introduced rhizobia in tropical soils is to 
develop suitable mathematical models and relate the 
coeffi cients of these models to specifi c environmental 
conditions. In a study conducted on the Island of Maui, 
Hawaii, three strains of Bradyrhizobium japonicum were 
released into diverse soils at 150,000 cells/strain/g soil 
and incorporated to a depth of 25 cm with repeated tilling. 
The rhizobial densities were monitored at 2, 8, 14, 27, 41, 
52, 78 and 106 weeks following release. The populations 
declined rapidly, becoming non-recoverable or establishing 
at stable levels. The persistence over time was best described 
by the Mitscherlich equation, two coeffi cients of which 
represent the rate of decline and the level of persistence. 
These coeffi cients were regressed against a database of up 
to 26 parameters which characterize the biotic, climatic, 
chemical and physical properties of the sites. The resultant 
models presented in this paper allow for the prediction of 
rhizobial population sizes over time based upon measurable 
soil parameters. Results are also presented indicating 
that introduced rhizobia can successfully colonize soils, 
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depending on climatic and edaphic conditions.” Address: 1. 
Tropical Soil Biology and Fertility (TSBF), P.O. Box 30592, 
Nairobi, Kenya.

1619. Jimoh, Akin. 1993. Two billion people suffer from diet 
defi ciencies–FAO... adopts new action plan against hunger 
and malnutrition. Guardian (Manchester). Jan. 7. p. 19.
• Summary: “More than two billion people, out of a total 
world population of 5.4 billion, suffer from diet defi ciencies 
that could lead to blindness, mental illness or occasionally 
even death, according to the Food Agriculture Organisation 
(FAO). However experts denounce this paradox in which 
the world has enough resources to feed its entire population, 
while at the same time millions of children die of hunger 
and two billion people suffer from malnutrition.” These 
grave matters were discussed at the Alma-Ata [Kazakhstan] 
Conference on Primary Health Care (PHC).
 “The International Conference on Nutrition, bringing 
together ministers of agriculture and health in a ‘World 
Nutrition Summit,’ ended last month in Rome after adopting 
a World Declaration expressing determination to eliminate 
hunger and reduce all forms of malnutrition.
 “The six-day conference of over 160 governments and 
around 160 international and nongovernmental organizations 
jointly sponsored by the UN Food and Agriculture 
Organization (FAO) and the World Health Organization 
(WHO)–also called on the United Nations to consider 
urgently the issue of declaring an International Decade of 
Food and Nutrition to help achieve the objectives of the 
Declaration.”
 Measures of nutritional problems in infants and children: 
Low birth weight, infant mortality rate (IMR), Protein-
Energy Malnutrition (PEM, the main cause of IMR, and the 
most important nutrition-related disease), iodine defi ciency 
disorders (IDD), anemia, and vitamin A defi ciency. Address: 
Health reporter.

1620. Jain, Manoj. 1993. New developments with soyfoods 
in India (Interview). SoyaScan Notes. March 24. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: In June 1992 the book that he and his mother 
wrote, Melody of India Cuisine, was published in the 
USA. Since that time they have been doing many soyfoods 
demonstrations and promoting their book in the Boston 
area. In about 1985-86 he did fi eld research and wrote up his 
results in the Food and Nutrition Bulletin (United Nations 
University). He and his mother are still doing a lot of work 
with soyfoods in India. He plans to travel to India next week. 
He has been involved with Plenty USA via Charles Haren 
and with a very large Indian women’s organization named 
BGMS (Bharatiya Grahmeen Mahila Sangh; Indian Rural 
Women’s Organization) In April 1992 USAID gave BGMS 
funding of $300,000 for a 3-part nutrition project in India: 
(1) Basic health care needs in 50 villages; (2) Training other 

voluntary organizations to do health-related work; and (3) 
Introduce soyafoods into the area by doing demonstrations 
and by developing a small-scale commercial industry to 
make soyfoods such as tofu, soymilk, biscuits, etc. 3-4 
people will work together to make enough foods for 8-10 
nearby villages.
 An industrialist whose last name is also Jain, N.N. Jain 
of Prestige Foods in Indore, is a very close friend of Manoj 
and his mother, and he has made a lot of money from soya. 
His company is now multinational. Prestige Foods is giving 
technical assistance to the project and is trying to obtain a 
SoyaCow ($3,000–$4,000, made by ProSoya of Ottawa, 
Canada) for the project. Prestige Foods presently makes 
biscuits containing soya fl our which are sold at a small 
markup to schools. Indore is the site of the USAID project, 
of Indore Foods, and of Manoj’s home town. Manoj is trying 
to convince USAID to allow the project to buy a SoyaCow 
to make soymilk. Address: 83 Fullerbrook Rd., Wellsley, 
Massachusetts 02181. Phone: 617-237-5997.

1621. Hardarson, Gudni. 1993. Method for enhancing 
symbiotic nitrogen fi xation. Plant and Soil 152(1):1-17. 
March. [51 ref]
• Summary: “Biological nitrogen fi xation of leguminous 
crops is becoming increasingly important in attempts to 
develop sustainable agricultural production. However, 
these crops are quite variable in their effectiveness in fi xing 
nitrogen. By the use of the 15N isotope dilution method 
some species have been found to fi x large proportions of 
their nitrogen, while others like common bean have been 
considered rather ineffi cient. Methods for increasing N2 
fi xation are therefore of great importance in any legume 
work. Attempts to enhance nitrogen fi xation of grain legumes 
has been mainly the domain of microbiologists...”
 Note: The soybean is mentioned 39 times in this 
article. Address: FAO/IAEA Programme, Soil Science Unit, 
Agency’s Laboratories, A-2444 Seibersdorf, Austria.

1622. SoyaScan Notes. 1993. Journals/periodicals having 75 
or more articles related to soya in the SoyaScan database, as 
of 14 April 1993 (Overview). April 1. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: (1) Soybean Digest 2,154. (2) SoyaScan Notes 
821. (3) Journal of the American Oil Chemists’ Society 664. 
(4) U.S. Patents 614. (5) Journal of Food Science 240. (6) 
Nippon Jozo Kyokai Zasshi (Journal of the Brewing Society 
of Japan) (2 names) 225. (7) Foreign Agriculture 225. (8) 
Nippon Nogei Kagaku Kaishi (Journal of the Agricultural 
Chemical Society of Japan) 201 (9) Soybean Update 187. 
(10) Proceedings of the American Soybean Assoc. 176. (11) 
INTSOY Series 172. (12) Journal of Nutrition 149. (13) 
British Patents 149. (14) Soyfoods magazine 149. (15) Jozo 
Shikensho Hokoku (Report of the Brewing Experiment 
Station) 147. (16) New York Times 128. (17) Toyo Shinpo 
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(Soyfoods News) 126. (18) Cereal Chemistry 125. (19) 
Vegetarian Times 122. (20) East West Journal (2 names) 113. 
(21) Japanese Patents 111. (22) Food Technology 109. (23) 
Hakko Kogaku Zasshi (Journal of Fermentation Technology) 
105. (24) Shokuryo Kenkyujo Kenkyu Hokoku (Report 
of the Food Research Institute) 104. (25) Agricultural and 
Biological Chemistry 100. (26) Soya Newsletter 100. (27) 
Chemurgic Digest 97. (28) Jozogaku Zasshi (Journal of 
Brewing, Osaka) 84. (29) Food Engineering 82. (30) Bulletin 
de la Societe d’Acclimatation 80. (31) German Patents 79. 
(32) Soybean News 76. (33) Journal of Agricultural and 
Food Chemistry 75.

1623. Effat, Sherif. 1993. Re: Formation of an Egyptian-
American Soya Association. Letter to William Shurtleff 
at Soyfoods Center, April 12. 1 p. Typed, with initials on 
letterhead.
• Summary: “An as Agricultural Engineer with a keen 
interest in Third World soya applications, I have been 
watching the developments in Soya technology and 
application for the past seven years. My interest caused me 
to join with a French Partner, SOJALG, with the objective 
of introducing Soya protein in Europe. Of course, my major 
concern is the introduction of Soya in Egypt, and we are the 
pioneers of this project in Egypt.
 “On behalf of ETBA, I would like to invite The Soy 
Foods Association to join with us in forming an Egyptian-
American Soya Association. We have extremely good 
relations with the Ministry of Agriculture, and we are ready 
to form this association as a fully accredited Egyptian 
Association.”
 The enclosures show that on 29 April 1993 the Ministry 
of Agriculture & Land Reclamation, Agricultural Research 
Center, Food Technology Research Institute, joined the 
“Soya Association.” In March 1993 Effat was selected with 
some other private sector leaders to be the guest of INTSOY 
at the University of Illinois for 3 weeks “to follow the latest 
developments in “soya human protein applications.” A CV 
shows that Sherif Sayed Effat was born in Cairo on 12 Dec. 
1940 and graduated with a BSc degree in 1964 from the 
Faculty of Agriculture, Cairo University. From 1964 to 1967 
he worked as technical expert in “The Agricultural Products 
Marketing and Exportation Board” of the Egyptian Ministry 
of Economy. Then he entered the private business sector and 
developed many business connections in Europe. He became 
involved with soya in 1987/88 when “he formed with others 
the ‘Sojalg Group’ in Paris, France [110 Rue de Richelieu, 
75002, Paris], with participation of 29% of the capital of 
this company. The Solag Group’s main task was to introduce 
soya protein for human consumption. Address: Chairman, 
Egyptian Trade Business Assoc., 10 Khan Yonis St., El 
Mohandesin, Giza. P.O. Box 2443 Cairo. Phone: (202) 347 
7452.

1624. International Agriculture Update (Univ. of Illinois). 
1993. Commercialization project begins in Egypt. 7(1):1.
• Summary: Improving diets in Egypt with soy-enriched 
foods is a long-term goal of INTSOY. “The two-year, 
$1.2 million project is funded by the Egyptian National 
Agriculture Research Project through the U.S. Agency for 
International Development in Cairo.
 “INTSOY is helping establish a model commercial 
soybean processing pilot plant at the Egyptian Food 
Technology Research Institute (FTRI). The plant uses low-
cost extrusion and mechanical expelling technology to 
produce high-quality edible oil and high-protein, low-fat 
meal. INTSOY and FTRI scientists will use the installation 
to help Egyptian entrepreneurs develop private operations. 
‘The plant will allow Egyptian businessmen to see and 
learn,’ explains Dr. Karl Weingartner, INTSOY food 
scientist. INTSOY will follow installation with seminars and 
workshops for plant managers.
 “The Egyptian diet depends on an unleavened bread 
for almost 70 percent of its daily protein and calories. 
Integrating high-protein soy fl our into traditional Egyptian 
foods could provide products with high nutritional value 
especially benefi cial to low-income groups...
 “Egypt’s 56 million people are supported by only 6 
million cultivated acres along the Nile River. Egyptian 
farmers grow soybeans, but because they currently produce 
only about 25 percent of their needs, imports will grow 
because there’s little room for expansion. ‘We envision 
increased consumption of soybeans as human food and 
increased importing of U.S. soybeans to meet those needs,’ 
Weingartner says.”
 A photo shows Ahmed M. Khorshed (director, FTRI, 
Giza, Egypt), W.R. Gomes (dean, College of Agriculture, 
UIUC), and Karl Weingartner, INTSOY scientist.

1625. International Agriculture Update (Univ. of Illinois). 
1993. Public-private partnership paying off. 7(1):2-3.
• Summary: “The small central Illinois community of 
Congerville has become the demonstration site for new 
technology that is being introduced in equally small towns 
and villages around the world. The product of a joint venture 
between the University of Illinois International Soybean 
Program (INTSOY) and Triple F, Inc. of Des Moines, Iowa, 
the facility turns raw soybeans into low-fat soy meal and soy 
oil.”

1626. International Agriculture Update (Univ. of Illinois). 
1993. International research unit contributes to breakthrough 
feeding study. 7(1):4.

1627. International Agriculture Update (Univ. of Illinois). 
1993. International travel. 7(1):5.
• Summary: “From October 18 to November 26, Wilmot B. 
Wijeratne, Karl E. Weingartner, and Kukiat Tanteeratarm, 
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INTSOY, discussed implementation of the new Soybean 
Utilization Technical Program with offi cials of the Food 
Technology Research Institute in Egypt. Wijeratne then 
went to Ethiopia, Kenya, India, and Sri Lanka; Weingartner 
went to Ethiopia, Kenya, Zambia, and back to Egypt; and 
Tanteeratarm went to India, Sri Lanka, Thailand, and Japan.”

1628. Info Soja (Sojaxa, France). 1993. Interview du 
Docteur Jean-Michel Lecerf [Interview with Dr. Jean-Michel 
Lecerf]. No. 2. June. p. 1-2.
• Summary: Throughout this interview, the English word 
“Soyfoods” is used. Dr. Lecerf responds to 8 questions: 1. 
What are the nutritional properties of soyfoods? 2. How is 
the protein quality of foods measured? 3. What do you think 
of the new index used to measure protein quality proposed 
by FAO and named Digestibility Corrected Amino Acid 
Score? 4. What do you think is the infl uence of soy protein 
on growth? 5. What is the difference between soy proteins 
and animal proteins? 6. Of what interest is soya for human 
nutrition? 7. Do you have any practical advice to give to 
your patients about soyfoods? 8. What is the difference 
between green soybeans and yellow soybeans? Answer: Real 
soybeans are yellow soybeans. So-called green soybeans are 
really mung beans! Address: Service de nutrition de l’Institut 
Pasteur de Lille, France.

1629. Katoh, Kiyoaki. 1993. New developments with 
soyfoods in Africa (Interview). SoyaScan Notes. July 20. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Mrs. Yasuko Torii is very involved in efforts 
to introduce soyfoods to southern Africa and South Africa, 
especially Capetown. Katoh joined FAO (the Food and 
Agriculture Organization of the United Nations) in 1987 and 
was a biotechnology offi cer there for 2 years and very much 
committed in Africa. He was active in work with soybeans in 
Nigeria, Cameroon and other countries. He has written about 
that work. The crucial question is how to interest African 
people in using soyfoods. There is now increasing South-
South cooperation. For example, Indonesian people are 
very interested in transferring tempeh technology to Africa. 
The German government is sponsoring such a program on 
tempeh and Dr. Darwin Karyadi is leading the Indonesian 
work; the minister of Science and Technology, Dr. Habibi, is 
very keen on this. The best man to contact concerning soya 
in Africa is Dr. Shiv R. Singh (pronounced Sin), who used 
to work with IITA at Ibadan, Nigeria, and is now Director 
of the Western Africa Department of the World Bank in 
Washington, DC. He is the key man with soya in Africa. 
Address: Tajimaya rice company, International Affairs, 
Japan.

1630. Dashiell, K.E. 1993. Soybean production and 
utilization in Nigeria. Paper presented at the National 
Workshop on small scale and industrial level processing of 

Soybean held at IITA, Ibadan, 27-29 July 1993. *
Address: International Inst. of Tropical Agriculture, P.M.B. 
5320, Ibadan, Nigeria.

1631. Executive Committee Secretariat. 1993. The Roots 
of Biotechnology in Monsoon Asia: The Third Asian 
Symposium on Non-Salted Soybean Fermentation and 
International Soybean Food Fair. Akita Cultural Center, 
Akita City, Japan: 4-6 June 1994 (Leafl et). Akita, Japan. 2 p. 
July.
• Summary: The executive committee for this event is: 
Chair: Prof. Tadao Watanabe. Vice-Chair: Prof. Fumio 
Yamauchi. Indonesia Advisor: Dr. Darwin Karyadi. United 
Nations University (UNU) Food and Nutrition Programme 
Advisor: Dr. Abraham Besrat.
 The symposium hopes to focus on South-South 
cooperation for technical transfer of soybean technologies 
(koji, tempe, natto) to Africa in order to alleviate an 
impending protein crisis beyond the year 2000.
 Program outline: Part I: International Soybean Food 
Fair–Industrial/commercial exhibition and cooking 
demonstration of ethnic cuisine using soybean products. 
Part II: Public Symposium–World soybean overview 
with perspectives for international technical cooperation 
in Africa. Part III: The Third Asian Symposium on Non-
Salted Soybean Fermentation. Session 1. Koji for fermented 
soybean (Kikkoman, Nagano Miso Institute, China, 
Korea, Akita). Session 2. Natto in Asia–Microbiology, 
enzymology, health-medical studies. Kinema of Nepal, 
Tuanao [Thua-nao] of northern Nepal, Bhutan. Session 3. 
Tempe (Overview by Dr. Darwin Karyadi, contributions 
from Indonesia, Germany, USA, Japan and others–on 
microbiology, biochemistry, nutrition, physiology, medical 
studies, cooking, and industrial development). Part IV: The 
Role of Soybeans in Africa–The Perspective beyond 2000 
(organized in cooperation with UNU Food and Nutrition 
Program). Sessions: Agriculture of Sub-Saharan Africa 
and soybean development (World Bank, IITA, JICA). Tofu 
technology adapted to West Africa (Dr. Nakayama, IITA). 
Indigenous fermented legumes in West Africa. Introduction 
of soy into Sub-Saharan African diet. Achievements of UNU 
Tempe Training Program (Indonesia/UNU; with Poster 
presentation of UNU funded research). Proposal on South-
South cooperation.
 Technical tours will be organized from three 
participating countries: Indonesia, USA, Germany. Address: 
c/o Akita International Assoc., Aidex Building 8th fl oor, 2-1-
60 Sanno, Akita City, Japan 010. Phone: 0188-64-1181.

1632. Osho, S.M. 1993. Developed soybean technologies for 
small-scale and industrial levels. Nigeria: IDRC Canada / 
IITA Soybean Utilization Project, Phase II. 67 p. July. Illust. 
25 cm. [7 ref]
• Summary: On front cover and bottom of title page: “For 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   582

© Copyright Soyinfo Center 2021

a National Workshop on Small-Scale and Industrial Level 
Processing of Soybeans (27-29 July 1993). Contents: 1. 
Introduction. 2. Chemical composition and nutritive value 
of soybeans. 3. A concept for preparation of whole soybeans 
for use in human food: Reduce the long cooking time 
required to tenderize the beans using a blanch of sodium 
bicarbonate or a local tenderizer. Soybean can be processed 
into soyfl our and soybean paste to facilitate processing. 
Elimination of anti-nutritional factors (by use of moist or dry 
heat). Ensuring high protein yield at the end of processing. 
Taste 4. The use of soybean at household / village level 
processing. 5. Processing of soybeans as an income 
generating activity: Soybean tofu processing (soywara or 
soycheese). Extrusion cooking: IITA concept. Defatted cake 
processing and soybean oil extrusion using mechanical 
screw press technology: IITA concept. Flow charts: 1. For 
making raw soy fl our, partially processed soy fl our, roasted 
soyfl our. 2. Four methods for processing soy ogi. 3. Soybean 
gari. 4. Soybean iru. 5. Processing of plantain / banana 
products. 6. Soy vita / Soyvita processing. 7. Soybean milk 
processing (hot extraction, cold extraction, from soy fl our). 
8. Processing soybean milk and milk residue (okara). 9. Soy 
cheese [tofu] from whole soybean. 10. Making soy yogurt.
 6. Achievements and impact of soybean utilization. How 
to grow soybeans (starting with a small area). Fabricators / 
suppliers of soybean processing equipment (32 companies 
listed). Fig. 2. Instapro 600 extruder: Confi guration for 
whole soybean extrusion. Fig. 3. Instapro 600 extruder: 
Confi guration for corn/soy extrusion. References / suggested 
reading.
 Note: On the white cover are the logos of IRDC/
IITA Soybean Utilization Project, International Institute of 
Tropical Agriculture (IITA) and Libran Trusts Limited.
 Figures show: (1) Products derived from soybeans (full 
page). (5) Soybean processing by extrusion / expelling.
 Tables show: (1) Chemical composition of whole 
soybeans. (2) Comparative cost of commodity and protein in 
selected food sources in Nigeria 1993 (The most expensive is 
milk powder at 556 Naira/kg. The least expensive is soybean 
at 167 Naira/kg). (3) Amino acid profi le of soybean protein: 
Grams of gram Amino acid per 16 grams of nitrogen. 
Source: FAO 1985. (4) Specifi cation of time, temperature 
and treatment for the complete inactivation of the soybean 
trypsin inhibitor at the household level (ranges from 4 
minutes for puffi ng whole soybeans in sand to 30 minutes 
for boiling whole soybean at 100ºC.). (7) Yield and quality 
of soyoil as affected by processing temperature. (8) Physico-
chemical characteristics of crude, partially and fully refi ned 
oil. (9) The percentage of farmers / households producing 
and utilizing soybeans in IRDC Project Sites (1991 vs. 
1992). (10) Some soybean products that are being processed 
and marketed by companies in Nigeria (Feb. 1992). Shows 
32 commercial products. For each product is given the 
company name, location (state), Product, and % soybean 

used in the product. Here are the details for each product.
 1. Betamarks, Lagos, Soybean fl ours, 30%.
 2. DLOB, Oyo, Soy oil / high protein cake, 100%.
 3. Farina, Lagos, Soybeverages, 100%.
 4. Kofa Agric. Ventures, Kwara, Soy oil / high protein 
cake, 100%.
 5. Milkman, Oyo, Soymilk, 100%.
 6. Oja Farms, Oyo, Soy oil / high protein cake, 100%, 
Casasoy, 30%.
 7. Taraku Oil Mills, Benue, Soy oil / high protein fl ake, 
100%.
 8. Uncle Segun Food Proc. & Preserv. Co., Oyo, Soy 
powder, 100%.
 9. Jomartex, Oyo, Soymilk, 100%.
 10. Lisabi Foods, Lagos, Soy custard, 30%.
 11. Smallette, Sogi, 30%.
 12. Funtua Oil Mills, Kaduna, Soy oil / high protein 
cake, 100%.
 13. Glaxo Nigeria, Lagos, ‘Babeena’ baby food, 30%.
 14. Nestle Foods, Lagos, ‘Nutrend’ baby food / ‘Golden 
Morn’ breakfast food, 30%.
 15. Imo Health Foods, Imo, Soybeverages, 100%.
 16. Cadbury Nigeria, Lagos, ‘Das’ candies, 10%.
 17. Tuns Oil, Osun, Soy oil / high protein cake extruded 
products, 100%.
 18. Marrison Ltd., Lagos, Extruded products, 100%.
 19. Akiibiti Farms, Ondo, Extruded products, 100%. 20. 
Deagbo Industries, Oyo, Soyvita (beverages), 100%.
 21. Tella Food Industries, Oyo, Soymilk, 100%.
 22. Goodings Health Foods, Lagos, Texturized vegetable 
protein (Nutrela), 100%.
 23. Niger Dock, Lagos, Soymilk, 100%.
 24. Jof Ideal Family Farm, Ondo, Vegetable oil, 100%.
 25. Temitope Biscuit Indus. Ltd., Ogun, Soybiscuit, 
10%, Baby food, 30%.
 26. Orman Industries Comp. Ltd., Oyo, Extruded soy 
full-fat defatted soycake, 100%.
 27. Al-Bahamas, Lagos, Baba ogi, 30%.
 28. Odichie Bakery, Lagos, soybread, 10%.
 29. Morgan, Oyo, Soyfl our, 100%.
 30. Pfi zer Nigeria Ltd., Lagos, Livestock feed, 30%.
 31. Buckingham Ltd., Lagos, Mama Joy baby food, 
30%.
 32. Alphatec, Oyo, Soyoil / livestock feed, 100%.
 33. Cocoa Industries, Lagos, Chocolate bar, 10%. 
Address: 1. Food Technologist and Coordinator, IDRC/IITA 
Soybean Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road, PMB 5320, Ibadan, Nigeria.

1633. SoyaCow Newsletter (Ottawa, Canada). 1993. 
Myanmar (Burma) soya food project. 2(3):2. July/Sept.
• Summary: “At the initiative of the California-based fi rm, 
Zin International, a SoyaCow SC-20 system has been sent 
to Rangoon for a pilot soyfood project. Zin International 
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is headed by Thet Zin, a former United Nations Offi cial in 
the Food and Agriculture Organization (FAO). He and his 
son and partner, Adalbert, are spearheading a grassroots 
agricultural reform initiative in Myanmar which they hope 
will eventually spread into other countries in Indochina.”

1634. Vaidehi, M.P. 1993. “Tempe”–A biotechnological 
boon for nutritionally rich foods. Beverage & Food World 
(Bombay) 20(4):35-36. Sept.
• Summary: Although Indians prepare many fermented 
foods (such as idli, dosa, dhokla, kadabu, curds, etc.), it was 
not until the author visited Indonesia that she realized there 
are many fermented foods of which Indians are unaware. 
“Tempe” is the “most impressive fermented food nationally 
adopted for improving nutrition and health of the children 
of Indonesia.” The author learned about tempeh when she 
was offered a fellowship by the United Nations University to 
participate in a food fermentation technology and training / 
research course at the Nutrition Research and Development 
Centre, Bogor, Indonesia. After an extensive tour of many 
tempeh production places in Java, she concluded that tempeh 
is a food with great potential, and that in all countries it can 
be used “to improve the socio-economic, nutritional and 
health status of the great majority of the population.”
 A table shows the nutritional value of different types 
of tempeh and tempeh powders. A fl ow sheet for tempeh 
production is also given. Address: Dr., Prof. and Head, Dep. 
of Rural Home Science, Univ. of Agricultural Sciences, 
Bangalore, India.

1635. Stoorvogel, J.J.; Smaling, E.M.A.; Janssen, B.H. 
1993. Calculating soil nutrient balances in Africa at different 
scales. I. Supra-national scale. Fertility Research 35(3):227-
235. Oct. [33 ref]
• Summary: “Nutrient balances were calculated for the 
arable soils of 38 sub-Saharan African countries. FAO 
production fi gures and forecasts for 35 crops for the period 
1982-1984 and for 2000 were used to defi ne land use 
systems, further characterized by fertility input through 
fertilizers, manure, rain and dust, biological N-fi xation, 
and sedimentation, and fertility output through harvest of 
crops and removal of residues, leaching, denitrifi cation, and 
erosion... The alarming annual average nutrient loss for sub-
Saharan Africa was 22 kg N [per ha], 2.5 kg P, and 15 kg 
K in 1982-84, and will be 26 kg N, 3 kg P, and 19 kg K in 
2000.”
 Note 1. This journal was later renamed “Nutrient 
Cycling in Agroecosystems.”
 Note 2. Soy is mentioned only once in this article, as 
“harvested in rotation with soybean.” Address: 1-2. DLO The 
Winand Staring Centre for Integrated Land, Soil and Water 
Research (SC-DLO), P.O. Box 125, 6700 AC Wageningen, 
The Netherlands.

1636. Kashama, Johnny. 1993. Re: Soyfoods companies in 
Zaire. Letter to William Shurtleff at Soyfoods Center, Dec. 
21. 3 p. Handwritten, with signature. [Eng]
• Summary: The oldest soyfoods manufacturer in Zaire is 
Bisoka (Biscuiterie de Soja de Kananga; Soybean Cracker 
Company of Kananga); Johnny, who is now age 26, was born 
in Kananaga, Zaire. Some members of the Centre Olame 
in Bukavu went to Kananga, where they participated in a 
seminar on soy processing prior to 1981. After that they 
began to make soy crackers.
 In 1984 Centre Olame in Bukavu started a little factory 
which began to make Masoso Soy Crackers, which contain 
maize, sorghum, and soya.
 Another company in Zaire is Soyapro (P.O. Box 854, 
Kinshasa, Zaire), which was founded by a group of women 
whose leader is Mrs. Mussuamba; she worked with Mr. 
Lecouturier (a Belgian) in 1986. Their fi nancial support 
comes from ACT (Association de Cooperation Technique; 
Technical Cooperation Association) of Belgium, and from 
UNICEF. Address: c/o Tofu–Rwanda, P.O. Box 1906, Kigali, 
Rwanda. Phone: 758-82607.

1637. Fletcher, Alan Mark. 1993. The AVRDC story: Twenty 
years of service to tropical agriculture. Taipei, Taiwan: 
AVRDC. 158 p. Illust. No index. 20 cm. Asian Vegetable 
Research and Development Center, Publication no. 93-406. 
[Eng]
• Summary: Contents: Greetings (Dr. Y.S. Tsiang, Chairman 
and ROC Representative to the AVRDC Board). Foreword 
(Chandler). Foreword (Moomaw). Foreword (Selleck). 
Foreword (Marlowe). Foreword (Javier). Author’s preface. 1. 
Before the beginning. 2. The Chandler years–the center gets 
under way. 3. The Moomaw years–isolation and uncertainty. 
4. The Selleck/Marlowe years–return to the community. 5. 
The Javier years–new circumstances, new opportunities, new 
strategy. 6. The work of AVRDC. 7. The future. Appendix 1. 
1993 Board of Directors. Appendix 2. 1993 professional and 
support staff. Address: P.O. Box 205, Taipei 10099, Taiwan.

1638. Smith, Joyotee; Woodworth, J.B.; Dashiell, K.E. 
1993. Government policy and farm level technologies: The 
expansion of soyabean in Nigeria. Agricultural Systems in 
Africa 3(1):20-32. Also in IITA Research 11:14-18. IITA 
Journal Paper No: IITA/92/JA/06. 24 p. [25 ref]
• Summary: Contents: Introduction. Government policy, 
soybean production and adoption of improved varieties: 
Three periods of government policy (1960 to mid-1970s, 
mid-1970s to mid-1980s, and mid-1980s to the present). 
The study area and data collection. Empirical evidence: 
Production trend of soybean, home utilization and industrial 
use of soybean, competitiveness of domestically produced 
soybean vs. imports, soybean’s increasing competitiveness 
as a cash crop, soybean’s contribution to nutrition and its 
incorporation into rural diets, returns to farmers’ resources, 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   584

© Copyright Soyinfo Center 2021

soybean’s compatibility with the cropping system. 
Conclusions.
 “In the continuing debate about the food crisis in Sub-
Saharan Africa two major contributory factors are widely 
recognized: the lack of technologies appropriate for small-
scale producers and the existence of pricing policies which 
discriminate against agriculture. This paper links the two 
factors and presents empirical evidence, from the case of 
soybean in Nigeria, which shows that overvalued exchange 
rates not only led to a decline in soybean production but 
also impeded the adoption of an appropriate technology 
(improved soybean varieties).”
 Nigeria attained independence from Great Britain in 
1960. The history of soybeans in Nigeria after that time can 
be conveniently divided into three periods. The fi rst period 
dates from 1960 to the mid-1970s. There was a traditional 
market for palm and groundnut oil which was met by 
village-level processing of domestic crops. In addition, 
Nigeria exported large amounts of these oils. Soybeans were 
exported in unprocessed form. “There was no domestic 
demand for soybean oil, and no village-level processing of 
soybean was carried out.” Disruptions from the Biafran civil 
war in the late 1960s led to a sharp decline in exports of 
soybeans and palm oil.
 The second period, from the mid-1970s to the mid-
1980s, started with a boom in the price of petroleum, 
Nigeria’s most important mineral resource. This was 
followed by an over-valuation of the Nigerian currency 
(Naira), which reduced the competitiveness of locally 
produced products. Exports of edible oil and soybeans 
ceased. Increased demand was met increasingly from large 
imports, which included soymeal, groundnut cake, soybeans, 
groundnuts, and palm oil. Some 50,000 tonnes of soy 
oil were also imported and increasingly accepted. Cheap 
imports reduced the incentives for domestic production. 
There was a small local market for soybeans in Kafanchan 
(Kaduna State), which was the center for the production of 
a local seasoning named daddawa or dawadawa, the main 
ingredient of which was locust beans. In the late 1970s 
daddawa producers started substituting soybeans for locust 
beans. This helped maintain a small demand for soybeans. 
“In the early 1980s improved soybean varieties became 
available, but were not adopted, presumably because with the 
disappearance of the export market the demand for soybean 
had become highly inelastic.”
 The third period, from the mid-1980s onwards, saw 
the occurrence of a number of changes which pushed up 
the price of soybeans. In 1986 the Nigerian government 
initiated a structural adjustment program (SAP) to stimulate 
economic recovery. The Naira was devalued from 1 Naira 
per U.S. dollar to 4 in 1986, then it further dropped to 9.25 
Naira per dollar by 1991. Commodity marketing boards were 
abolished and agricultural prices deregulated. The import 
of major agricultural commodities such as corn, soybean 

meal, and edible vegetable oils were banned from 1985 
to the present. The import of soybeans and other oilseeds 
was not banned. These changes stimulated production of 
soybeans, oil, and meal. “Demand for soybean increased 
more than other crops because around the mid 1980s 
government and non-government organizations (NGOs) such 
as hospitals, religious missions and health clinics started 
promoting soybean consumption and its nutritional value. 
This stimulated the incorporation of soybean into the local 
diet and into processed food products.” The severe drought 
of 1983/84 also increased the substitution of soybean for 
locust bean in daddawa production. As demand for soybeans 
grew, improved varieties were adopted, which reduced 
costs, further stimulated production, and allowed Nigerian-
grown soybeans to compete in price with imports. Thus 
the increased soybean demand was met from increased 
domestic production. Soybean imports began again in 1983 
but remained relatively small. Thus soybean production fell 
during the second period but rose during the third, especially 
after 1986.
 According to the Groundnut Marketing Board, during 
the 1966-68 period, soybean production in Nigeria was over 
15,000 tons/year. It decreased slowly until in the early 1970s 
less than 9,000 tons/year were produced, falling to less than 
2,000 tons/year in the 1972-76 period. Exports ceased after 
1976. These trends appear consistent with USDA export 
data.
 Between 1987 and 1990 the number of markets in 
Ibadan (in southwest Nigeria) increased from 2 to 19 and the 
number soybean retailers in these markets increased from 4 
to 419! Only one Nigerian company produced soybean oil/
feedcake prior to devaluation of the currency (production 
was estimated at 500 tons), but in 1989 there were 6 such 
producers and production was estimated at over 117,000 
tons. “In addition, food processing companies had started 
incorporating soybean in processed local foods, beverages, 
breakfast and baby foods, presumably with the dual objective 
of cutting costs and taking advantage of public awareness 
of soybean’s nutritional qualities. Most of these processing 
industries were started up after the devaluation of the 
currency in 1986.
 In Benue State, soybean was grown mainly as a cash 
crop, and mainly by the Tiv ethnic group (in the eastern 
half of the State), but it was also used by Tiv farmers in 
96% of the villages for home consumption–often in the 
preparation of daddawa or as a partial substitute for cowpea 
in the preparation of local foods previously made entirely 
from fried or steamed cowpea paste (moinmoin and akara). 
Soybeans contain twice as much protein as cowpeas, 
cost less than half as much, and are highly acceptable to 
consumers. Soybeans are also less expensive than locust 
beans, and their cooking time in daddawa production is about 
one-fourth that of locust beans.
 Table 5 shows the results of a fi eld survey on the 
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reasons for producing soybeans in Benue State. In the Tiv 
area, 78% of the villages and 98% of the farmers were 
surveyed. Percentage of those surveyed who gave various 
reasons: Personal consumption / nutritional qualities 96%. 
Compatible for intercropping with a variety of crops 85%. 
Financial return 78%. Improves soil fertility and/or does well 
without fertilizers 52%. Requires less labor 13%. Address: 
International Inst. of Tropical Agriculture, P.M.B. 5320, 
Ibadan, Nigeria.

1639. Carter, T.E., Jr.; Shanmugasundaram, S. 1993. 
Vegetable soybean (Glycine). In: J.T. Williams, ed. 1993. 
Pulses and Vegetables. London and New York: Chapman & 
Hall. xii + 247 p. See p. 219-39. Underutilized Crop Series. 
[50 ref]
• Summary: Contents: A brief history of soybean. Food 
uses. Edamame. Consumption and marketing of edamame. 
Harvest factors. Edamame production factors. Nutritional 
character of edamame. Preference factors for edamame. 
Breeding edamame cultivars. Future prospects.
 J.T. Williams, the editor of this volume, is with the 
International Fund for Agricultural Research, Washington, 
DC, metro, USA. Address: 1. USDA / ARS, North Carolina 
State Univ., Box 7631, Raleigh, NC 27695-7631; 2. AVRDC, 
P.O. Box 42, Shanhua, Tainan 74199, Taiwan.

1640. Chomchalow, Narong; Laosuwan, Paisan. eds. 1993. 
Soybean in Asia: Proceedings of the planning workshop 
for the establishment of the Asian Component of a global 
network on tropical and subtropical soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. viii 
+ 218 p. Held 2-7 March 1992 at Chiang Mai, Thailand. 
RAPA Publication (FAO), No. 1993/6. Illust. No index. 25 
cm. [76 ref]
• Summary: Preface. List of contributors. Acronyms and 
abbreviations. Part I–Opening session: Welcome address. 
Remarks, Inaugural address.
 Part II–Endorsement and recommendations: 
Endorsement of network. General recommendation.
 Part III–Country reports: Australia, Bangladesh, 
China, India, Indonesia, Japan, Malaysia, Myanmar, Nepal, 
Pakistan, Philippines, Republic of Korea, Sri Lanka, 
Thailand, Vietnam.
 Part IV–Institutional Parts: AVRDC, CGPRT Centre, 
FAO, INTSOY.
 Part V–Special Reports: Oilseed crops development 
project, achievements on soybean research and development. 
The history of soybean in the Orient. Soybean processing, 
utilization and marketing in the Philippines. Soybean 
production, utilization, research and development in 
Taiwan. Biotechnological research on soybean at Kasetsart 
University. Address: 1. Regional Plant Production Offi cer 
(Industrial Crops); Both: FAO / RAPA (Regional Offi ce for 
Asia and the Pacifi c), Bangkok, Thailand.

1641. Chomchalow, Narong; Kueneman, E.A.; Hicks, P.A. 
1993. Institutional report 3–FAO. In: N. Chomchalow & 
P. Narong, eds. 1993. Soybean in Asia: Proceedings of 
the Planning Workshop for the Establishment of the Asian 
Component of a Global Network on Tropical and Subtropical 
Soybeans. Bangkok, Thailand: FAO Regional Offi ce for 
Asia and the Pacifi c. viii + 218 p. See p. 164-172. RAPA 
Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) FAO’s 
involvement in soybean research and development in Asia. 
(3) The FAO-executed projects: National projects (Sri Lanka, 
Vietnam, Philippines), regional projects. (4) Other FAO-
supported activities: Networking (Global Soybean Research 
Network, Asian Soybean Network), evaluation (Buhler’s 
Full-fat soybean processing technology, Plenty’s soymilk 
production in Sri Lanka, Danish Turnkey Dairies’ soymilk 
plant).
 Tables: (1) Soybean production, area harvested, and 
yield in developing and developed countries in Asia: 
Developing countries: Bhutan, Cambodia, China, DPR Korea 
(north), India, Indonesia, Iran, Laos, Malaysia, Myanmar, 
Nepal, Pakistan, Papua New Guinea, Philippines, Rep. of 
Korea (south), Sri Lanka, Thailand, Vietnam. Developed 
countries: Australia, Japan, New Zealand. (2) Activities 
involving soybean sponsored by RAS/82/002 (1983-89). 
(3) Activities involving soybean sponsored by RAS/89/040 
(1990-93).
 Regional projects RAS/82/002: “During the period 
of 1983-89, an FAO-executed and UNDP-funded project, 
RAS/82/002, entitled “Research and development of Food 
Legumes and Coarse Grains {FLCG} in the Tropics and 
Sub-Tropics of Asia” was operated. This project involved 
Bangladesh, Indonesia, Lao PDR, Nepal, Pakistan, the 
Philippines, Republic of Korea, Sri Lanka, Thailand, and 
Vietnam. The project was planned in two phases; the 
duration of Phase I was 2 years, and activities began in 
September 1983. The proposed UNDP contribution for this 
phase was US $450,000 and the actual expenditure was 
US $454,394. Phase II was approved in August 1985 but 
implemented in July 1987 and concluded in June 1989. Total 
UNDP contribution for both phases was US $1,331,453.
 “The long-term objective of the project was to increase 
production of FLCG in the participating countries in order 
to bridge the gap between the demand for protein-rich 
food for domestic needs and export markets and the actual 
production. One of the main goals of the project was to 
establish a network of national institutions, linked with 
international institutions capable of advancing the relevant 
development objective of participating countries through 
coordinated research and extension activities.”
 RAS/89/040: “A follow-up project of RAS/82/002, 
entitled ‘Regional Cooperative Programme for the 
Improvement of Food Legumes and Coarse Grains in 
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Asia’, funded by UNDP, is being executed by FAO. It 
became operational in April 1990 and has a termination 
date of December 1993. Four more countries (China, India, 
Myanmar, and Malaysia) joined the network in this follow-
up phase. The Government of Indonesia continues to provide 
the Secretariat.”
 Table 1: Bhutan: Soybean production increased from 
900 tonnes (metric tons) in 1981 to 1,300 tonnes in 1991.
 Cambodia: Soybean production increased from 1,100 
tonnes in 1981 to 16,000 tonnes in 1991–growing at 28.0% a 
year on average.
 North Korea: Soybean production increased from 
350,000 tonnes in 1981 to 460,000 tonnes in 1991–growing 
at 2.5% a year.
 Iran: Soybean production increased from 62,000 tonnes 
in 1981 to 105,000 tonnes in 1991–growing at 0.8% a year.
 Laos: Soybean production increased from 3,900 tonnes 
in 1981 to 4,200 tonnes in 1991–growing at 1.3% a year.
 Papua New Guinea: Either had no soybean production 
or no information was available.
 New Zealand: Soybean production decreased from 
300 tonnes in 1981 to 100 tonnes in 1991–decreasing at 
-11.0% a year. Address: 1. Regional Plant Production Offi cer 
(Industrial Crops), 2. Regional Agricultural Engineering 
and Agro-Industries Offi cer: Both: FAO/RAPA, Bangkok, 
Thailand; 3. Senior Offi cer, Plant Production and Protection 
Div., FAO, Rome, Italy.

1642. Food and Agricultural Organization of the United 
Nations. 1993. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 47:106-
07.
• Summary: The following nations are listed for the 
fi rst time as soybean producers in the FAO Production 
Yearbook. F = FAO estimate. * = Unoffi cial fi gure. In 1992 
Azerbaijan, Georgia, Kazakhstan, Moldova Rep., Russian 
Fed., and Ukraine were listed under “Former USSR.” This 
year they are listed under either Asia (Azerbaijan, Georgia, 
Kazakhstan) or Europe (the rest).
 Burundi: Harvested 1,000F ha in 1991, 1992, and 1993. 
The yield was 1,024 kg/ha in 1979-1981, and 1,000 kg/ha in 
1991-1993. There are listings for both Ethiopia and Ethiopia 
PDR [People’s Democratic Republic]. Ethiopia PDR: 
Harvested 4,000 ha of soybeans in 1979-81, and 7,000F in 
1991 and 1992.
 Azerbaijan: Harvested 1,000F ha in 1992 and 1993. The 
yield in each of those years was 1,000 kg/ha.
 Georgia (Republic of Georgia): Harvested 6,000F ha in 
1992 and 1993. The yield in each of those years was 1,000 
kg/ha.
 Kazakhstan: Harvested 19,000F ha in 1992 (yield = 684 
kg/ha) and 20,000F ha in 1993 (yield = 900 kg/ha).
 Czech Republic: Harvested 1,000 ha in 1993. The yield 
was 1,118 kg/ha.

 Moldova (Republic of Moldova): Harvested 17,000 ha 
in 1992 (yield = 477 kg/ha) and 20,000F ha in 1993 (yield = 
1,500 kg/ha).
 Russian Federation: Harvested 645,000 ha in 1992 
(yield = 783 kg/ha) and 619,000* ha in 1993 (yield = 889 kg/
ha).
 Slovakia: Harvested 8,000F ha in 1993 (yield = 1,558 
kg/ha).
 Ukraine: Harvested 97,000 ha in 1992 (yield = 784 kg/
ha) and 70,000 ha in 1993 (yield = 871 kg/ha).
 There are listings for both Yugoslav SFR and 
Yugoslavia, FR. The later is a new listing. Yugoslavia, FR: 
Harvested 68,000 ha in 1992 (yield = 1,138 kg/ha) and 
55,000* ha in 1993 (yield = 1,498 kg/ha).

1643. Kitamura, Keisuke. 1993. Country Report 6–Japan. In: 
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
64-69. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Production and uses. (2) Research 
activities. (3) Germplasm.
 Germplasm: “Soybeans were introduced from abroad 
since the old days. Genetic resources of landraces were 
continuously collected and surveyed since the beginning 
of this century. In recent years, a number of soybean 
varieties were introduced from many foreign countries and 
international institutions, including Korea, China, Nepal, 
Thailand, USA, AVRDC, etc. Today the total soybean 
accessions are about 6,000 including wild soybeans. They 
are conserved and managed in the National Center of Genetic 
Resources within the National Institute of Agrobiological 
Resources.”
 Figures: (1) Scheme of domestic soybean price in Japan. 
(2) Geographical distribution of soybean varieties according 
to their ecotypes and location of soybean breeding stations in 
Japan.
 Tables: (1) Planted area, production and yield of 
soybean in Japan. Total planted area has decreased from 
306,000 ha in 1960 to 146,000 ha in 1990. Production has 
decreased from 418,000 tonnes (metric tons) in 1960 to 
220,000 tonnes in 1990. Yield has increased from 1,360 kg/
ha in 1960 to a peak of 1,790 kg/ha in 1990. (2) Trends of 
soybean supply and demand. Japan’s imports have increased 
from 3,244,000 tonnes in 1970 to 4,330,000 tonnes in 1991, 
when 97.3% of the soybeans used in Japan were imported. 
Uses of soybeans in 1990: Oil 3,630,000 tonnes–up from 
2,505,000 tonnes in 1970. Food 725,00 tonnes–up from 
522,000 tonnes in 1970. Fermented products (miso, shoyu, 
natto) 196,000 tonnes–down from a peak of 208,000 tonnes 
in 1980. Animal feed 95,000 tonnes–up from 10,000 tonnes 
in 1970. (3) Trends of soybean price. (4) Trends of seed 
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production. (5) Soybean research activities in Japan. (6) 
Objectives of the respective breeding stations for soybean. 
(7) Characteristics of the leading and some unique soybean 
varieties in Japan. For each of 15 varieties gives: Name, year 
registered (1928-1991), breeding method (crossing, pure 
line, mutation, back-crossing), ecotype, weight of 100 seeds, 
seed color, hilum color, characteristics. Address: National 
Agricultural Research Centre, Tsukuba City, Japan.

1644. Na Lampang, Arwooth; et al. 1993. Country Report 
14–Thailand. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. 
viii + 218 p. See p. 128-142. RAPA Publication (FAO), No. 
1993/6.
• Summary: Contents: (1) Introduction. (2) Production: 
Status, trend. (3) Processing, utilization and marketing: 
Marketing, export, domestic demand for soybean and its 
products, soybean price, utilization. (4) Constraints on 
soybean production: Agro-climatic constraints, production 
constraints, socio-economic constraints. (5) Research 
approach: Research undertaken to bridge the soybean 
yield gap, research undertaken to resolve the constraints, 
progress achieved and constraints to progress. (6) Constraints 
to be addressed on a priority basis. (7) Resources. (8) 
Training need. (9) Research projects and budget allocation. 
(10) Constraints processing, utilization, and marketing: 
Processing, utilization, marketing (processed soyfood 
products). (11) Effort undertaken to resolve the present 
constraints: Processing, utilization, marketing (processed 
soy food products). (12) Additional efforts: Processing, 
utilization, marketing (processing soy food products). (13) 
List of varieties. (14) Seed production and distribution: 
Annual seed production (in tons by DOA), seed production 
and distribution system (DOAE). (15) Information 
requirement for soybean. (16) Soybean germplasm 
maintenance collection. (17) Soybean growing seasons and 
cropping systems.
 Tables: (1) Soybean planted area, production, and yield. 
Divided into four time periods: Pre-project (1978-1982), the 
period under the production enhancement and cost reduction 
project (1982-1985), the period under the seed exchange 
program (1985-1989), and the period under the production 
and marketing development project (1989-1992). (2) Imports 
and exports of soybean and its products. (3) Soybean supply 
and demand. (4) Average farm price of soybean.
 A footnote on the fi rst page states that the other authors 
are members of the Thai National Coordinating Committee 
for FAO/UNDP Project RAS/89/040, Improved Production 
of Food Legumes and Coarse Grains in Asia.
 Table 1: Area planted to soybeans in Thailand grew 
from 1,010,000 rai (6.2 rai = 1 ha) in 1978/79 to a peak of 

3,209,000 rai in 1989-90, then fell to 2,710,00 rai in 1991/92.
 Production of soybeans in Thailand increased from 
158,900 tonnes (metric tons) in 1978/79 to a peak of 672,400 
tonnes in 1989-90, then fell to 527,000 tonnes in 1991/92.
 Yield of soybeans in Thailand grew from 157 kg/rai in 
1978/79 to a peak of 219 kg/rai in 1989-90, then fell to 194 
kg/rai in 1991/92.
 Table 2: Thailand is a major importer of soymeal and 
soyoil, but not of soybeans. The volume and value of both 
of these have increased dramatically from 1977 to 1990. 
Address: Field Crops Specialist, DOA, Chatuchak, Bangkok, 
Thailand.

1645. Obaidullah Khan, A.Z.M. 1993. Preface. In: N. 
Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
i-ii. RAPA Publication (FAO), No. 1993/6.
• Summary: “Globally soybeans are the most important 
source of vegetable oil and are an extremely important 
source of vegetable protein. Yet relatively little international 
assistance has been given to this crop which clearly could 
have enormous benefi ts for the people of the tropics and 
sub-tropics. Recent breakthroughs in varietal development 
for the tropics and in small-scale processing make soybeans 
an extremely promising crop to improve human and 
livestock nutrition, reduce poverty through establishment 
of appropriate rural processing technologies, and for the 
enhancement of sustainable cropping systems.
 “FAO is receiving an increasing number of requests 
from national programmes for assistance on soybean 
production and processing. One of the most effective ways 
of providing assistance is to help national programmes help 
themselves through network collaboration involving the 
national programmes, but also their partners in research and 
development, such as IITA, AVRDC and numerous bilateral 
donors, for example, IDRC-Canada, JICA-Japan, and 
USAID-U.S.A.
 “A clear statement of interest in the network approach 
was made by an adhoc working group comprised of many 
scientists attending the Fourth World Soybean Research 
Conference held in Buenos Aires, Argentina in 1989. “The 
soybean scientists from various countries attending the 
Fourth World Soybean Research Conference, Buenos Aires, 
Argentina, interacting with each other felt the urgent need 
to establish a network to facilitate the exchange of research 
material and information on specifi c areas of soybean 
disciplines, e.g. breeding, agronomy, plant pathology, 
processing and utilization.
 “The pre-existing networks, e.g. Procisur, (South 
East) Asian Grain Legume Network, IITA, AVRDC, etc. 
are limited to certain regions and countries. This proposed 
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SOYBEAN GLOBAL NETWORK is expected to link the 
activities of the existing bodies to facilitate the fl ow of 
material and information and thus meet the objectives of the 
requesting countries.
 “To render the global aspect of the proposed Network 
functional, continental sub-networks might be desirable to 
establish a secure benefi t for participating country national 
programmes.
 “The consensus of the scientists felt that the FAO 
would be the channel appropriate to aid the Network in its 
implementation.”
 “In response to the above statement, FAO is actively 
working to facilitate the establishment of a Global Network 
on Tropical and Sub-Tropical Soybeans by establishing 
Regional (Africa, Asia, Latin America and the Caribbean) 
Sub-networks linked through a Global Secretariat. Planning 
meetings have been held for both the African and Latin 
American Networks, and project proposals have already been 
drafted for the African Sub-network and are currently being 
drafted for the Latin American Sub-network.
 “The purpose of the Workshop is to outline a strategy 
in the form of a project document for a Tropical and Sub-
tropical Network for Asia with the view that it would be a 
Sub-network in a Global System of technology generation, 
training and information exchange. The specifi c objectives 
of the Sub-network and the mechanism for realizations of the 
objectives will be addressed by the participants.
 “The organizers of the Workshop have attempted 
to ensure a mixture of soybean scientists for the various 
components of the network, extension experts and research 
directors. A total of about 50 scientists from soybean 
growing countries in Asia were invited to participate. The 
participants were divided into fi ve working groups, viz. 
Production Research, Utilization, Extension, Economics and 
Policy, and Project Document.
 “It should be understood that the Network must not be 
seen to compete with any other regional, sub-regional or 
rational activity related to soybean research; the Network 
should always be complementary to other initiatives.
 “On behalf of FAO, I wish to express our sincere thanks 
to FAO/UNDP Project RAS/89/040, AVRDC, and FAO 
headquarters for providing fi nancial support to organize 
this Workshop.” Address: Asst. Director-General and FAO 
Regional Representative for Asia and the Pacifi c.

1646. Obaidullah Khan, A.Z.M. 1993. Inaugural address. In: 
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
6-8. RAPA Publication (FAO), No. 1993/6.
• Summary: “On behalf of the Director-General of FAO, Mr. 
Edouard Saouma, I am honoured to welcome you all to this 

Workshop co-sponsored by AVRDC, FAO/UNDP Project 
RAS/89/040 and FAO Regular Programme, and hosted 
by the Department of Agriculture of Thailand with FAO 
Regional Offi ce for Asia and the Pacifi c, as a junior partner. 
Allow me to also welcome you on my own behalf to the 
picturesque city of Chiang Mai.
 “Food and Agriculture Organization of the United 
Nations, as you all know, is an inter-governmental 
organization and is directly supported by its 156 member 
countries. The organization, therefore, is your own 
organization, mandated by you to perform three major 
functions among others.
 “First–information collection and dissemination related 
to agricultural production in the broadest sense of the word, 
that is fi eld crop, plantation forest and fi sheries.
 “Second–development of an assistance in the planning 
and of agricultural production policies, post-harvest 
technology and processing, commodity trade, and food and 
nutritional security.
 “Third–technical assistance for member countries 
through various fi eld projects. All three areas are of 
relevance to this particular Workshop and its follow-up 
activities.
 “In recent years, FAO in its Plant Production and 
Protection Division in the Agriculture Department has given 
high priority to catalyzing collective efforts in soybean 
production and processing, particularly in the tropics and 
the sub-tropics. This has been in response to the demands 
articulated by member-governments in the FAO Conference 
and Council. The rationale is obvious: improvement of the 
nutritional well-being of the majority of the population, 
enhancement of income opportunity, and ensuring 
sustainability of production systems.
 “FAO can only perform its catalytic role, in this regard, 
by drawing up on the technology generating capabilities of 
international centres like AVRDC, IITA, INTSOY, and of 
course the various national agricultural research institutions.
 “Soybean is a very important crop on worldwide basis 
and, as demonstrated recently, has an exciting potential in the 
tropics and sub-tropics. Breakthroughs in research that open 
up this prospect include:
 “–major improvement in varieties for these ecologies;
 “–new techniques for village-level processing; and
 “–demonstrations that soybeans can be made part of 
the diet in many countries, fi t well into diverse cropping 
systems and different resource-bases of small, medium and 
commercial farmers.
 “We, in the FAO, feel that national capabilities in 
soybean production and processing can be effectively 
strengthened through network collaboration involving the 
national programmes and their international partners in 
research and development, such as AVRDC, IITA, as well as 
interested bilateral donors, like IDRC-Canada, JICA-Japan, 
USAID-U.S.A...” Address: Asst. Director-General and FAO 
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Regional Representative for Asia and the Pacifi c, Bangkok, 
Thailand.

1647. Shanmugasundaram, S. 1993. Remarks. In: N. 
Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
4-5. RAPA Publication (FAO), No. 1993/6.
• Summary: “One half of the world’s poor live in Asia. 
The total population of Asia is around 2.8 billion and it 
is increasing unabated. Agriculture is the mainstay for 
the livelihood in most countries in Asia. Agriculture in 
many of the countries is at the mercy of the monsoon. A 
preponderance of vegetarians depend on plants for their 
protein source. Protein, calories, vitamin and mineral 
defi ciencies in the diet predominate in the Region. Soybeans 
with diverse, direct and processed products could help 
alleviate nutritional defi ciencies by complementing the 
carbohydrate diet.
 “Soybean is native to Asia. However, it is ironic that 
Asia imports substantial quantities of soybean for food, feed 
and fat uses. Can Asian countries produce enough soybeans 
to be self-suffi cient? Is there a potential? Based on the area, 
production, and import the Asian countries can be broadly 
divided into at least three groups; the fi rst group is the major 
soybean producers which have substantial research effort 
but some of them still import limited quantities of soybean 
or meal or oil. They are China, India, Indonesia, Thailand 
and Australia. The second group of countries import millions 
of tons of soybean but still produce some for domestic food 
uses. In this category are Japan, Republic of Korea and 
Taiwan. The last group of countries uses soybean or tries to 
promote soybean but production and research are yet to make 
any signifi cant progress. The Philippines, Nepal, Bangladesh, 
Bhutan, Myanmar, Sri Lanka, Pakistan, Malaysia and 
Vietnam belong to this group.
 “In the past two decades, AVRDC has partnered with 
many countries in the Region and assisted in sustaining 
soybean production through development of improved 
varieties and facilitated them to undertake research efforts 
to improve soybean production. Trained human resources 
have also been increased. Other centres in the Region such as 
ACIAR and ESCAP/CGPRT Centre have also contributed to 
strengthening research capability.
 “In Asia, AVRDC, IRRI and IITA with the participants 
from Asian countries expressed their interest to establish an 
Asian Soybean Improvement Network (ASDIN) in 1987. 
Again in 1989 at the IV World Soybean Research Conference 
in Argentina, the participants from various countries 
expressed a need to organize a Global Network for Soybean. 
FAO has been asked to catalyse the establishment of such 
Network. FAO has already organized consultations in Africa 

and Latin America and has developed the project document 
for those regions.
 “Asia is different from Africa and Latin America. I am 
sure the background papers that all of you have prepared will 
bring out the strengths, weaknesses, constraints, national 
priorities, policies, resource availability and resources 
needed. Utilizing the background information by the end of 
our six-day deliberations, we should be able to come up with 
a draft project document for an Asian Soybean Network.
 “AVRDC is represented by plant breeders, plant 
pathologist, entomologist and economists to show our 
commitment, interest and willingness to work jointly with 
all of you in the region. We hope that AVRDC will be 
strengthened through this Network so that AVRDC can serve 
the region better on behalf of the Network in the specifi c 
sub-region. On behalf of our Director-General, Dr. Javier 
and my colleagues, I extend you a warm welcome and wish 
successful deliberations to come up with a meaningful 
project document.” Address: Director, International 
Cooperation Program, The Asian Vegetable Research and 
Development Center (AVRDC), Shanhua, Tainan, Taiwan, 
Republic of China.

1648. Shanmugasundaram, S.; Rong, Yan-Miaw. 1993. 
Institutional report 1–AVRDC. In: N. Chomchalow & P. 
Narong, eds. 1993. Soybean in Asia: Proceedings of the 
Planning Workshop for the Establishment of the Asian 
Component of a Global Network on Tropical and Subtropical 
Soybeans. Bangkok, Thailand: FAO Regional Offi ce for 
Asia and the Pacifi c. viii + 218 p. See p. 151-157. RAPA 
Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Constraints to 
soybean production in the tropics. (3) Goal and objective of 
the AVRDC soybean programme. (4) Research programmes 
in the 70s. (5) Research programmes in the 80s. (6) Visions 
for the 90s.
 “Introduction: The Asian Vegetable Research and 
Development Center (AVRDC) was established as an 
International Agricultural Research Center (IARC) in 1972 
to promote production, marketing and consumption of 
vegetables in Asia. In 1990 AVRDC extended its activities 
to Africa and Latin America. Based on two decades of 
experience, AVRDC’s mission was restated: ‘to enhance the 
nutritional well-being and raise the incomes of poor people 
in rural and urban areas of developing countries through 
improved varieties and methods of vegetable production, 
marketing and distribution, which take into account the need 
to preserve the quality of the environment.’”
 During the 1970s, AVRDC developed a major soybean 
germplasm collection. “A total of 9,951 soybean germplasm 
accessions were assembled from various major sources 
worldwide.” AVRDC screens this collection in search of 
various traits, such as resistance to specifi c diseases or pests, 
to drought or fl ooding, or for photoperiod and temperature 
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response. Address: 1. Director, International Cooperation 
Program; 2. Research Asst. All: AVRDC, Shanhua, Tainan, 
Taiwan.

1649. Tantera, Dewa Made. 1993. Remarks. In: N. 
Chomchalow & P. Narong, eds. 1993. Soybean in Asia: 
Proceedings of the Planning Workshop for the Establishment 
of the Asian Component of a Global Network on Tropical 
and Subtropical Soybeans. Bangkok, Thailand: FAO 
Regional Offi ce for Asia and the Pacifi c. viii + 218 p. See p. 
2-3. RAPA Publication (FAO), No. 1993/6.
Address: Regional Coordinator, UNDP/FAO Project 
RAS/89/040, Bogor, Indonesia.

1650. Vaidehi, M.P. 1993. Tempe: A unique food for nutrition 
and health benefi ts. Hebbal, Bangalore, India: University of 
Agricultural Sciences. 21 p. 25 cm. Series: Biotechnology in 
Foods Serial No. 1. [4 ref]
• Summary: Contents: Tempe–A unique food for nutrition 
and health benefi ts. A protective food for heart disease. 
An appetizing children’s food. Tempe for prevention of 
diarrhoea [diarrhea] as super oralite mixture with therapy and 
nourishment combined. Tempe for supplementary nutrition 
program. Traditional method of tempe preparation with soya 
beans. Different types of tempe and their ready-to-eat and 
ready-to-prepare products. Recipes with tempe. Contains 4 
fl ow charts and 3 tables. Note: The author is also a Fellow of 
the United Nations University. Address: Dr., Prof. and Head, 
Dep. of Rural Home Science, Univ. of Agricultural Sciences, 
Hebbal Campus, Bangalore–560 024, India.

1651. Wijeratne, Wilmot B. 1993. Institutional report 4–
INTSOY. In: N. Chomchalow & P. Narong, eds. 1993. 
Soybean in Asia: Proceedings of the Planning Workshop 
for the Establishment of the Asian Component of a Global 
Network on Tropical and Subtropical Soybeans. Bangkok, 
Thailand: FAO Regional Offi ce for Asia and the Pacifi c. 
viii + 218 p. See p. 173-192. RAPA Publication (FAO), No. 
1993/6.
• Summary: This is one of the best overviews seen of 
INTSOY’s many and varied important activities. Contents: 
(1) Introduction. (2) Research and development: Dry 
processing, wet processing, nutrition, home and village-level 
processing, vegetable soybeans / edamame. (3) Outreach 
and technology transfer: Summary, activities report on a 
country basis (China, Egypt, Ghana, India, Kenya, Nigeria, 
South Africa, Sri Lanka, Zambia, Zimbabwe). (4) Training: 
Summary. (5) Selected program highlights: China germplasm 
exchanges, vegetable soybeans (soybean breeder Richard 
Bernard) economic development in Zimbabwe (businessman 
Roy Birchall), promoting local entrepreneurs in Sri Lanka, 
assisting rural development, fi lling niche markets.
 China germplasm exchanges: “In late June 1991, 
a party consisting of Harold Kauffman, Director of the 

International Soybean Program (INTSOY) at the University 
of Illinois; Lloyd Anderson and Ken Birkey, Illinois farmers 
representing the Illinois Soybean Program Operating Board, 
Don Latham and Dave Stone, Iowa farmers representing 
the Iowa Soybean Promotion Board and Donald A. Holt, 
Director of the Illinois Agricultural Experiment Station at the 
University of Illinois, visited the People’s Republic of China.
 “The mission was the direct result of years of effort by 
INTSOY Director, Harold Kauffman, to encourage more 
direct and open scientifi c exchanges between Chinese 
soybean scientists and U.S. farmers and researchers.”
 “The Chinese collection is maintained in Beijing and 
in some provinces by the Institute for Genetic Resources, a 
unit of the Chinese Academy of Agricultural Sciences. It is 
considerably larger than the U.S. collection but not as well 
characterized, categorized or indexed. There are thousands 
of soybean lines in the Chinese collection that are not in 
the U.S. collection. ‘The Chinese collection, having come 
directly from the geographical center of origin of soybeans, 
is more diverse than the U.S. collection,’ Holt says. ‘Among 
other unique features, it includes some 5,000 lines of wild 
annual soybeans that are close relatives of domestic soybean 
varieties.’”
 Useful discussions took place but no germplasm was 
exchanged. The Chinese position was that their germplasm 
could be made available to anyone who was willing to pay 
a fee, sign the appropriate licensing agreement, and abide 
by it. Address: Assoc. Director, INTSOY, Univ. of Illinois, 
Urbana-Champaign, IL, USA.

1652. Ogundipe, H.O.; Osho, Sidi M. 1993? Development 
and introduction of improved soybean utilization technology 
for use in households and in small-scale processing 
enterprises in rural Nigeria. Ibadan, Nigeria: International 
Institute of Tropical Agriculture. Final Report of IITA/IDRC 
soybean utilization (1987-1990). *
Address: IITA, Ibadan, Nigeria.

1653. Sinclair, Jim. 1994. The new National Soybean 
Research Laboratory (Interview). SoyaScan Notes. March 
31. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Interest in such a laboratory began about 
ten years ago when a group of soybean growers from the 
Midwest went to China to start negotiating to get germplasm 
for the National Germplasm Collection at Illinois. Several of 
them visited the International Rice Research Institute (IRRI) 
in the Philippines and got very enthusiastic about IRRI’s 
work. Upon returning to the USA, they suggested that there 
should be an international soybean research institute in the 
United States. This has become a grass-roots project, with 
farmers taking the initiative.
 To make a long story short, the USDA gave them $5 
million to develop a center if they could get matching funds. 
The University of Illinois had an old 3-story Veterinary 
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Medicine building (across the street and just south of the 
greenhouse complex) that had been abandoned for 3 years–
since the university had built a new veterinary medicine 
campus. Built in 1955, it was very well built and unusually 
attractive–with oak frames, solid-core doors, black stone 
window sills, brass railings, etc.; the estimated value was 
$5.25 million. The building contains beautiful seminar 
rooms, a nice auditorium, a conference room–but it can’t be 
used for university classes. It is separate from the state but 
part of the university. So the University of Illinois College 
of Agriculture agreed to contribute the building which could 
count as the matching funds. Over the past 3 years, the 
building has been remodeled in two phases. The new facility 
was dedicated in Sept. 1993, even though the renovation 
was not completely fi nished. Presently the building is named 
the “Environmental and Agricultural Sciences Building.” 
When all is done, NSRL will occupy the entire building–3 
full fl oors. On the fi rst fl oor is the “Administrative Corner” 
where the director’s offi ce, the INTSOY administrative 
offi ce, and the USDA administrative offi ce are now located. 
Jim hopes to integrate all of these programs into NSRL. 
The scientists who occupy the building are USDA soybean 
scientists, Illinois state scientists. For INTSOY, there will be 
two offi ces for research personnel and a lab for diagnostics. 
INTSOY will keep its research space in the newly remodeled 
food processing building.
 Jim is interim director on a half-time basis. He is slowly 
trying to integrate the program though he does not have a 
big budget to run the lab. He has limited funds to operate his 
offi ce and his salary comes through the department of plant 
pathology. One of his main jobs is to fi nd funding, and one 
promising source is the soybean checkoff funds. Yesterday he 
met Larry Johnson, head of the utilization lab at Iowa State 
University. Larry has a nice new facility and equipment, but 
his problem (like Jim’s) is fi nding money to run it. He hopes 
to work closely with Larry and to seek regional funding for 
interdisciplinary research programs. He will be approaching 
the United Soybean Board (USB) and ASA with proposals to 
help fund programs. A great deal of work needs to be done.
 NSRL is trying not to compete with any other 
organizations. It is not taking over any of the work done by 
the former Northern Regional Research Lab (now named 
NCAUR) in Peoria, Illinois, and in fact hopes to collaborate 
with NRRL scientists. In the past, quite a bit of soybean 
research has been duplicated by the various agricultural 
experiment stations. But now that the federal government 
is cutting back on funding for agriculture, there are new 
opportunities for more cost-effective regional research. 
Under NAFTA (the North American Free Trade Agreement 
between the USA, Canada, and Mexico), all of the federal 
funding for oilseeds in each country will be phased out over 
a 3-year period to create an even playing fi eld of competition 
among the 3 nations. Likewise, Canada will have to stop 
its large subsidies for canola. In the past $70 to $74 million 

has been used to support U.S. soybean oil; this support will 
be discontinued. In the fi scal 1995 U.S. Farm Bill, soybean 
growers would like to shift that money to establishing four 
regional soybean production research labs. Their mandate 
would be both production and utilization. It is crucial that 
production and utilization work hand in hand–especially as 
the “value added” concept becomes more important. The 
North Central Soybean Research Program would be located 
at Jim’s lab in Illinois. Another would be in Georgia and 
the remaining two would be decided politically. These new 
organizations would not take soybean research away from 
existing agricultural experiment stations.
 Jim hopes that INTSOY (which move part of its 
operations into the NSRL building in Dec. 1993) will 
become the international arm of the NSRL. There is newly-
remodeled space on the second fl oor where NSRL Jim 
hopes to develop a database for all information related to 
soybeans. Jim has been trying to fi nd an organization that 
would help fund the startup costs for such a database. The 
most promising lead looks like USDA’s CSRS (Cooperative 
State Research Service) which produces the CRIS (Current 
Research Information System) database. The soybean 
entomology database developed by SIRIC and the Kogans 
and used to publish the award-winning two-volume book 
titled World Bibliography of Soybean Entomology is now 
at NSRL. The documents are in all new fi le cabinets and 
there is an adjacent room for a computer programmer and 
some assistants if necessary. One of his projects is to get this 
up and operating. Carol Boast of the University of Illinois 
agricultural library (who has done a bibliography on sweet 
potatoes and the early USDA agricultural experiment station 
literature) is helping him look for funds.
 NSRL has a periodical titled NSRL Bulletin. The fi rst 
issue was published in Jan. 1994.
 One important local organization is the University 
of Illinois Foundation. They might purchases a special 
collection as part of the University of Illinois library system. 
Then the CSRS people might provide some funds for 
the ongoing operation of a database–which is expensive. 
Address: Acting Director, National Soybean Research Lab. 
(NSRL), 170 NSRL, 1101 W. Peabody Dr., Urbana, Illinois 
61801. Phone: 217-244-1706.

1654. Osho, Sidi M. 1994. The importance of extension 
education in the post harvest activities of soybean in 
Nigeria. Paper presented at the 10th Annual Conference of 
Association for International Agricultural Extension. 11 p. 
Held 24-26 March 1994 in Arlington, Virginia. [6 ref]
• Summary: Protein defi ciency is still a major problem in 
Nigeria, and in Africa in general, especially among those 
with low incomes. Soybean has the potential for alleviating 
malnutrition in root crop / cereal based diets in Nigeria or 
Africa.
 “The IDRC soybean utilization project jointly 
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implemented by IITA and National Institutes in Nigeria has 
been successful through extension activities in developing 
several food uses from soybean and disseminating these 
technologies to rural and urban people. Fifteen villages 
were selected as project sites and over 62,000 people have 
been trained on soybean utilization technologies. Extension 
education was found to have increased the production and 
utilization of soybean at project sites.” Address: PhD, Food 
Technologist & Coordinator, Soybean Utilization Project, 
International Inst. of Tropical Agriculture, Oyo Road, PMB 
5320, Ibadan, Nigeria.

1655. Vitasoy International Holdings Ltd. 1994. History and 
development (Document part). In: New issue of 127,200,000 
shares of $0.25 each at $2.28 per share: Prospectus. 1994. 
Hong Kong: Vitasoy. 94 + 94 p. See p. 14-15. March 15. 28 
cm. [Eng; Chi]
• Summary: The Company, originally named Hong Kong 
Soya Bean Products Company Ltd. was founded in March 
1940 by four men, Mr. (later Dr.) Lo Kwee Seong, Mr. Shiu 
Wai-Ming, Mr. Chan Nam-Cheong, and Mr. Kwan Yim-
Chor. The Company’s fi rst product, named Vitamilk, was 
fi rst sold in Hong Kong just prior to the outbreak of World 
War II. Note: Production began on 9 March 1940. Vitamilk 
was fortifi ed with calcium, cod-liver oil, and vitamins, and 
sold in small milk bottles. Production of Vitamilk ceased 
during the War, but after the War the Company relaunched 
Vitamilk, which was then produced at and sold from, small 
premises in Causeway Bay. 1950–The Company moved to 
new premises in Aberdeen to keep up with growing sales; 
it now had increased production capacity and facilities for 
research and development. At the same time the Company 
became the franchisee for Green Spot, an orange fl avoured 
soft drink. Green Spot proved highly popular in Hong Kong 
and provided the company with the opportunity to gain 
important experience in pasteurization and sterilization 
techniques. 1953–This new expertise led to the Company’s 
development of a sterilized version of Vitamilk, which had a 
longer shelf life. At the same time the product was renamed 
Vitasoy in English and repackaged in narrow-necked soft 
drink bottles, which replaced the traditional milk bottles. 
Note: In 1953 the company fi rst began to work with UNICEF 
to popularize the use of soy beverages in developing 
countries. 1957–The Pepsi-Cola franchise replaced the Green 
Spot franchise.
 1960–The image of Vitasoy as a nutritious quality 
product received a boost when UNICEF became aware of the 
attractions of a high protein, vitamin enriched soybean milk 
for use in developing countries. 1961–An additional soymilk 
production plant was opened in Kwun Tong to keep up with 
rapid increases in sales of Vitasoy. 1962–The introduction of 
a malt Vitasoy helped lead to further increases in sales. From 
1955 to 1970 sales of Vitasoy grew from approximately 
12 million bottles to approximately 60 million bottles per 

annum.
 1970s–The Company continued to expand and develop. 
1975–A major development was the adoption of a new Tetra 
Pak packaging process, which brought many benefi ts. “In 
addition to enhancing the quality of the product, the new 
light and disposable packaging meant that Vitasoy could 
be sold in the non-returnable soft drinks market which 
signifi cantly reduced both the delivery costs of the product 
and the costs associated with collecting returned bottles. 
The new packaging also offered greater scope for innovative 
design which assisted in marketing the Company’s products. 
To coincide with this technical innovation, in the mid-
1970s the Company repositioned Vitasoy in the market by 
promoting it as a soft drink as well as a milk substitute. The 
remainder of the 1970s saw the Company’s product base 
expand away from Vitasoy and malt Vitasoy.
 1976–A range of fruit juice drinks was introduced under 
the vita brand name. These were also packaged in Tetra Pak 
cartons and initial fl avors included orange, lime, mango, 
and guava. 1976–The Company decided to relinquish the 
Pepsi-Cola franchise in favor of producing its own range 
of carbonated drinks, again under the Vita brand name. The 
carbonated products, which included cola, orange, lemon 
lime, and cream soda, were initially sold in returnable bottles 
and subsequently also in the form of fountain syrups. Both 
Vita Juice drinks and Vita carbonated drinks won immediate 
consumer acceptance upon their introduction. 1977–Exports 
to Australia began. 1978–Vita Juice drinks now have over 
30% of the Hong Kong fruit juice drinks market. 1978–The 
Company moved its Aberdeen production facilities to Heung 
Yip Road in Aberdeen. 1978–The Company launched a line 
of traditional teas, the fi rst of which was chrysanthemum, 
which were sold under the Vita brand and packaged in Tetra 
Pak cartons.
 1979–The Company began a further signifi cant 
diversifi cation of its business by entering into an agreement 
with Guang Ming Farm [at Shenzhen, just inside China]. 
Under the initial agreement, which was for a term of 5 years, 
and subsequent revisions to this agreement, the Company 
obtained the rights to market and sell most of the farm’s 
fresh milk output in Hong Kong and Macau. Today the farm 
produces approximately 55% of all fresh milk sold in Hong 
Kong.
 The late 1970s and early 1980s were characterized by 
the Company’s push into overseas export markets. Each of 
these export markets took time to develop, both in terms 
of developing consumer awareness of the Vitasoy and Vita 
products and particularly in identifying the most suitable and 
effective distribution channels. 1979–Exports to Papua New 
Guinea and to Canada began. 1979 Jan. 15–Vitasoy (U.S.A.) 
Inc. is incorporated.
 1980–Exports to the United States began. 1982–In the 
United States, the Company established its own distribution 
operations. 1982–Exports to Singapore began. 1985–The 
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Company acquired the operations of its Singapore distributor 
to gain greater control over and more effi cient distribution 
of its products. 1987–Due to growth of operations, 
the Company opened a new head offi ce and principal 
manufacturing facility in Tuen Mun. 1989–The Company 
acquired a 12% equity stake in its contract packer in Papua 
New Guinea to gain greater control over and more effi cient 
distribution of its products.
 1990 Sept. 24–The Company name is changed to 
Vitasoy International Holdings Ltd. from Hong Kong Soya 
Bean Products Co. Ltd. 1990–The Group made the fi rst of 
two signifi cant diversifi cations from its traditional business 
by entering into a joint venture with Gardner Merchant to 
provide large-scale contract catering services in Hong Kong. 
Gardner Merchant, headquartered in the United Kingdom, 
is one of the leading contract catering fi rms in the UK; the 
Group has a 40% interest in the joint venture.
 1990 Aug.–In its second diversifi cation the Group 
entered into the manufacture and distribution of tofu in the 
United States through the purchase of Nasoya, based in 
Leominster, Massachusetts on the east coast of the United 
States. 1993 May–The Group acquired Azumaya, a large 
tofu manufacturer based in San Francisco, California, with 
a distribution network covering the west coast and mid west 
of the United States. These acquisitions have not only made 
the group a [sic, the] leading manufacturer and distributor of 
tofu in the United States but have also provided the Group 
with an extensive distribution network throughout the United 
States and Canada for its other products. 1992–Distilled 
water was launched under the Vita brand.
 1994 Feb.–The Group opened a new production 
facility on a site at Guang Ming Farm at Shenzhen in the 
PRC [China] to replace the group’s plant in Aberdeen. The 
Shenzhen plant, which has been built and will be operated 
pursuant to a joint venture with Guang Ming Farm, is 
currently operating at partial capacity and is expected to be 
fully operational by the middle of 1994. The Group’s old 
production and packaging facility at Aberdeen is currently 
being leased by the Group to provide production capacity 
unti the Shenzhen plant becomes fully operational. At that 
time the Group will cease to lease the facility at Aberdeen 
and all beverage production will then be at Tuen Mun and 
Shenzhen. Address: No. 1, Kin Wong Street, Tuen Mun, New 
Territories, Hong Kong. Phone: 466 0333.

1656. Soyafoods (ASA, Europe). 1994. The Nutresco Foods 
story. 5(1):6-7. Spring.
• Summary: Nutresco Foods was founded in Harare, 
Southern Rhodesia (in today’s Zimbabwe) in 1962, as a 
result of work carried on by the United Nations (UN) in 
Guatemala. Many of the Indian tribes there used a root 
resembling the manioc or cassava as their staple food. Since 
this crop contained only 3% protein, many of the people 
suffered from severe protein shortages. The World Health 

Organization concluded that their diet needed to be enriched, 
and they selected soybeans to provide the enrichment. Then, 
with the help of the Food and Agricultural Organization 
(FAO), the local tribal leaders were persuaded to cooperate 
in growing soybeans. They were taught the agricultural 
techniques, and the processes for making soy fl our–which 
was subsequently mixed with cassava meal. The health of the 
people improved dramatically.
 The story of the experiment with soya in Guatemala 
was presented in a paper by Dr. Barry Lewis of the then 
University of Rhodesia. He became interested in the idea of 
enriching maize (corn) meal with soya fl our. He managed to 
persuade two retired businessmen to set up a small factory 
[Nutresco] in Salisbury specifi cally to process soybeans and 
to mix the full-fat fl our with maize. “Tests showed that the 
product was acceptable from a taste point of view but when 
it was distributed by the Ministry of Health, it was not well 
received because the people of the area were suspicious 
that the product had been ‘doctored’ because of the slight 
difference in color.
 After Nutresco’s unsuccessful attempt to enrich “mealie 
meal,” the company turned its attention to a traditional 
local beverage known in Zimbabwe as Mahewu–based on 
fermented corn, millet, and sugar. By adding pre-cooked 
soybean meal to the corn fl our (mealie meal), a highly 
nutritious beverage was produced. When used in a relief 
feeding program in Zimbabwe, the effect on the people’s 
health was dramatic. This success led to the development of 
a number of different types of soy-fortifi ed mahewu.
 “Other low-cost nutritious foodstuffs have been 
developed over the years, mainly geared towards the bulk 
food supplier, the needs of famine relief organisations, and 
selected supermarket and health food lines. Emphasis has 
been placed on utilising, as far as possible, locally produced 
or manufactured ingredients. Products include: Hypro-
beans (pre-cooked soybeans), pre-cooked full-fat, low-fat 
and defatted soya meal/fl our, pre-cooked maize meal, hi-
protein biscuits, peanut butter/spread, powdered soups, 
fortifi ed health and convalescent drinks, textured vegetable 
protein (TVP), relishes and instant dog meal. Nutresco’s 
most recent product is a soya based ‘bread improver’ which 
has considerable potential in Zimbabwe and surrounding 
countries. Where necessary independent nutritional analysis 
has been carried out on Nutresco products and further details 
of all products are available on request.
 “Currently Nutresco Foods 75 permanent employees 
(including fi ve management and staff and four supervisors) 
and 33 contract workers on its 2700 square metre factory 
site. Its shareholders are the Commercial Oilseed Producers’ 
Association of Zimbabwe and the Cerin Investment 
Company Ltd (a shareholding company of commercial 
cereal producers). Current growth is 20% and future policy 
is to diversify into bulk feeding mainly looking at the export 
market.
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 “Since 1990, Nutresco Foods has been a United Nations 
High Commission for Refugees ‘Approved Supplier’.
 “For further information contact The General Manager, 
Nutresco Foods P/L, P.O. Box St. 61, Southerton, Harare, 
Zimbabwe. Tel. +263(4)63697/8/9, 65915, 62644.”

1657. Iderabdullah, Bisi. 1994. Imani House, Liberia: 
An interview with the Director, Bisi Iderabdullah. Plenty 
Bulletin (Summertown, Tennessee) 10(1):1-2. Spring.
• Summary: “Plenty has been providing technical and 
fundraising support to Imani House since 1991.” Bisi 
returned to Liberia in the fall of 1993, when the civil war 
had died down. But refugees from the civil war in Liberia 
are affecting the Imani House demonstration project. Bisi 
appealed to the United Nations (UN) for funding and it was 
approved, but the money has not yet arrived. “The program 
is called IHOPE [I Hope]. The Imani House Outreach 
Program for Education.” It is specifi cally for war refugees. 
“Most agricultural groups know nothing about nutrition. I 
said this is an ideal group to teach how to use soybeans, how 
to balance their diet. To grow foods for nutrition, not just 
for profi t. They’ll take that information all over the country, 
because they are going back home.”
 Imani House has expanded its model farm site to fi ve 
acres. They have planted more than 1 acre of soybeans, and 
are using no chemicals, but having a very hard time with 
the bugs. “We’ve got seven farms growing soybeans. This 
will be the fi rst planting season that we don’t have war.” 
Most of these farms are on the outskirts of Monrovia, the 
capital of Liberia. In Dwazon, sixteen farming families are 
growing soybeans. Bisi has convinced FAO to order about 
a ton of soybean seed. A photo shows fi ve women farmers 
in traditional dress and hoes, cultivating the Imani House 
garden. Address: Director, Imani House, Liberia.

1658. INTSOY Newsletter (Urbana, Illinois). 1994. New 
collaborative program promotes agribusiness in developing 
countries. No. 45. p. 1-2. June.
• Summary: INTSOY recently joined the new Postharvest 
Collaborative Agribusiness Support Program (CASP) 
sponsored by USAID. The program is designed to reduce 
postharvest losses and problems in food and feed grains, 
soybeans and other food legumes, fruits, vegetables, and 
seeds. For INTSOY a key change is the expansion of its 
mandate to include postharvest aspects of food legumes other 
than soybeans.
 INTSOY is also working on extrusion-aided screw press 
technology, developing new techniques for texturization 
of full-fat and low-fat soy fl our for use as a meat extender, 
and developing commercial products from co-extrusion of 
soybeans with other food legumes.
 “Several projects are already under consideration in 
South Africa, Ethiopia, Kenya, Zambia, Nigeria, and El 
Salvador. Planning also is underway in Brazil on a long-

term project for the transfer of soybean food processing 
technologies and the application of soybeans for food uses in 
rural communities.
 “In the Philippines, the United Nations Food and 
Agriculture Organization, has requested support for a 
major soybean development project. INTSOY will focus on 
postharvest processing and utilization and will work with the 
Philippine Council of Agricultural Research to develop an 
agribusiness component for the project.”

1659. INTSOY Newsletter (Urbana, Illinois). 1994. INTSOY 
assists Egypt in establishing model soy foods processing 
pilot plant. No. 45. p. 2. June.
• Summary: INTSOY and the Food Technology Research 
Institute (FTRI, established in 1991) at the Agricultural 
Research Center (ARC) have opened a model processing 
pilot plant in Giza, Egypt. FTRI has a staff of about 150 
researchers. A photo shows Wilmot Wijeratne of INTSOY 
training Egyptian scientists in the dry processing room, 
which contains an Insta-Pro extruder and ancillary equipment 
needed to grind soybean meal into fl our for baking. The 
adjacent wet processing area contains complete systems for 
the production of soymilk, tofu, and dairylike products such 
as soy ice cream and soy yogurt. It is hoped that the facility 
will serve as a model for stimulating local entrepreneurs to 
use soybeans in commercial food products.

1660. INTSOY Newsletter (Urbana, Illinois). 1994. Project 
helps restructure postharvest systems in Ukraine. No. 45. p. 
3. June.
• Summary: INTSOY will serve as a major sub-contractor 
with Freedom Farm International of St. Joseph, Illinois, in 
a project in Kherson Oblast, in the southern Ukraine. The 
initiative, developed by USAID, is designed to establish 
a model for integrated farming in privatized institutions 
under the principles of free private enterprise. INTSOY 
will develop a processing plant based on extrusion-aided 
screw press processes near the central storage facility. The 
plant will develop value-added feed and food products from 
corn and soybeans. About 30% of the grain produced by 
participating farms will be processed into feed for beef cattle, 
poultry, and swine.

1661. INTSOY Newsletter (Urbana, Illinois). 1994. New 
INTSOY director named. No. 45. p. 3-4. June.
• Summary: INTSOY’s new director is Wilmot B. Wijeratne, 
a native of Sri Lanka. He earned a Master’s degree in Food 
Technology from the University of Mysore in India. He was 
awarded his PhD degree in Food Science in 1985 from the 
University of Illinois.

1662. INTSOY Newsletter (Urbana, Illinois). 1994. New 
facilities support expanded INTSOY mandate. No. 45. p. 4. 
June.
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• Summary: INTSOY has moved into new headquarters at 
the National Soybean Research Laboratory on the campus 
of the University of Illinois at Urbana. The NSRL is located 
in a newly renovated building that provides almost 2,700 
square meters of modern laboratory and offi ce space. The 
U.S. Congress authorized $5 million to cover remodeling 
expenses for the facility. The legislature of the State of 
Illinois added $750,000 to equip the facility. The university’s 
College of Agriculture provides administrative staff and 
basic support for NSRL programs.

1663. Ndaeji, C.F.; Anuonye, J.C.; Osho, S.M. 1994. 
Effect of addition of soybeans on the shelf-life of kunuzaki 
(Abstract). In: Third Asian Symposium on Non Salted 
Soybean Fermentation Products. 1 p. Held 4-6 June 1994 in 
Japan.
• Summary: Kunuzaki (also spelled “kunun-zaki” or “kunu-
zaki”) is a Nigerian non-alcoholic beverage made largely 
from sorghum. Address: 1-2. Home Economist and Food 
Technologist, National Cereal Research Inst., Badeggi; 3. 
Food Technologist & Coordinator, Soybean Utilization 
Project, International Inst. of Tropical Agriculture, Oyo 
Road, P.M.B. 5320, Ibadan. Both: Nigeria.

1664. Olowoniyan, F.O.; Chindo, H.J.; Osho, S.M. 1994. 
The use of soybean daddawa processing (Abstract). In: Third 
Asian Symposium on Non Salted Soybean Fermentation 
Products. 1 p. Held 4-6 June 1994 in Japan.
• Summary: This paper was presented at the symposium. 
“Abstract: Daddawa [dawadawa] is the Hausa name for the 
product obtained after processing locust (parkia) beans. It is 
consumed by a majority of Nigerian households especially 
in the rural communities. One of the major problems in 
daddawa production is seed availability. Soybeans, a very 
nutritious and readily available seed crop has been found to 
be a good substitute for parkia beans in daddawa processing. 
This paper discusses the various uses and processing 
techniques employed in daddawa making, high-lighting the 
qualities of soybeans as a substitute for locust bean seeds. 
Special attention is focused on the activities of Samaru-
Kataf Soybean Daddawa Women Processors Group in 
Kaduna state.” Address: 1-2. Home Economist, National 
Agricultural Extension Research Liaison Service (NAERLS), 
P.M.B. 1067; 3. Food Technologist & Coordinator, 
Soybean Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road, P.M.B. 5320, Ibadan. Both: Nigeria.

1665. Osho, S.M. 1994. The development and dissemination 
of soybean technologies in Africa (Abstract). In: Third Asian 
Symposium on Non Salted Soybean Fermentation Products. 
1 p. Held 4-6 June 1994 in Japan.
• Summary: This invited keynote paper was presented 
at the symposium. “Abstract: Protein defi ciency is still a 
major problem in Africa particularly among the low income 

group. Soybean (Glycine max (L.) Merrill) is becoming an 
increasingly important crop in several countries in Africa. 
With increasing demand and the rising cost of protein foods, 
soybeans offers one of the best solutions for improving 
nutrition in Africa.
 “Dissemination of soybean technologies was found to 
have increased the production and utilization of soybeans 
in the rural households and urban centres in many African 
countries. Several people have received training on soybean 
technologies and over fi fty industries are processing 
soybeans into weaning foods, breakfast cereals, extruded 
products, fermented soybean products, soybean soups, and 
condiments. Research has shown that, traditional foods have 
higher protein and minerals when fortifi ed with soybean, 
and is highly acceptable, organoleptically.” Address: Food 
Technologist & Coordinator, Soybean Utilization Project, 
International Inst. of Tropical Agriculture, Oyo Road, P.M.B. 
5320, Ibadan, Nigeria.

1666. Thenkabail, Prasad S.; Ward, A.D.; Lyon, J.G. 1994. 
Impacts of agricultural management practices on soybean 
and corn crops evident in ground-truth data and Thematic 
Mapper vegetation indices. Transactions of the ASAE 
(American Society of Agricultural Engineers) 37(3):989-95. 
May/June. [33 ref]
• Summary: Landsat-5 Thematic Mapper™ gives satellite 
imagery. Vegetation indices from observations on single 
dates in August 1988 (a drought year) and August 1989 (a 
year with wet early season conditions) were used to study the 
impact of agricultural management and cultural practices on 
soybean and corn crop growth and yield. Address: 1. Remote 
sensing specialist, IITA, Ibadan; 2-3. The Ohio State Univ., 
Columbus.

1667. Uwaegbute, Ada; Osho, Sidi M. 1994. Improve 
family food security through soybean fortifi cation of some 
traditional foods (Abstract). In: Third Asian Symposium on 
Non Salted Soybean Fermentation Products. 1 p. Held 4-6 
June 1994 in Japan.
• Summary: “Traditional Nigerian foods were fortifi ed 
with processed soybean paste or fl our. The soybean seeds 
were picked and boiled for 25 minutes and milled into a 
paste. Part of it was dried and milled into a fl our.” A panel 
of 80 consumers was recruited to evaluate the recipes 
organoleptically. “The results showed that when rice is 
fortifi ed with soybean in the ratio of 3:1, acceptability was 
better than the unfortifi ed rice.”
 Note: Whole dry soybeans should be soaked before 
boiling. After the soak water is discarded, they should 
be boiled for 1-2 hours. Address: 1. Nutritionist, Dep. of 
Home Science and Human Nutrition, Univ. of Nigeria, 
Nsukka (UNN); 2. Food Technologist & Coordinator, 
Soybean Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road, P.M.B. 5320, Ibadan. Both: Nigeria.
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1668. Reporter & Post (Nashua, Iowa). 1994. ISU researcher 
foams at new technological breakthrough. July 13.
• Summary: Jay-lin Jane, associate professor of food science 
and human nutrition at Iowa State University, has found 
a way to process soy protein into foam “clamshell” food 
containers and plastic cups. This is a major technological 
breakthrough says Larry Johnson, professor in charge of the 
Center for Crops Utilization Research where Jane has her 
lab and made her discovery. First she makes a sheet of foam, 
then stamps it into the desired shapes. Pretty soon people 
will be able to eat their plate after eating their meal.
 The U.S. Navy has shown interest in Jane’s plastics. 
In 1973, the International Maritime Organization (IMO), a 
United Nations group, adopted a treaty to reduce pollution 
from sea-going vessels. Under the treaty, most ships are 
restricted since 1989 from dumping petroleum-based 
plastics. Starting in 1994, the navies of IMO nations must 
also comply with the treaty.

1669. Guerimbaye, Midaye B. 1994. Moyen Chari: Palidoyer 
pour le soja [Central Chari: A speech in the defense of soya]. 
Progres (N’Djamena, Tchad). July 28. p. 8. [Fre]
• Summary: His name is Akintayo Issaya, a volunteer for 
the United Nations dispatched to the Directorate of Human 
Resources in the Ministry of Agriculture. From Doyaba to 
Sarh in Tchad [Chad] he is making the promotion of soya 
his top priority. Animated with an exceptional courage, he 
visits village after village in central Tchad to explain to the 
population the importance of intensifying their cultivation 
of soybeans, always with emphasis on its popularization. 
He says that soya is a pill to take to counter the unfortunate 
effects of the devaluation of the franc in rural areas. Rich 
in nutritional value, soya can be substituted for a variety of 
more expensive foods. He teaches workshops to groups of 
women in villages, to help them fi ght against malnutrition by 
using soy in many different forms and ways.
 Soya is rich in protein as well as essential vitamins. A 
kilogram of meat contains 200 gm of protein, while a kg of 
soybeans contains 450 gm. Soybean seeds contain 30-45% 
protein compared with only 27% in peanuts and 25% in 
common beans. The soybean can also play a major role in 
improving the soil, by adding nitrogen obtained from the air. 
Practically speaking, the soybean can be consumed in many 
different ways, which are easily incorporated into traditional 
recipes. With the soybean, one can prepare milk, croquettes, 
biscuits, bread, mustard, yogurt, and coffee.
 Note: This article makes no mention of soybean 
cultivation in Africa. Is Mr. Issaya (like Johnny Appleseed) 
not taking soybeans with him in his travels and showing 
Africans how to grow them in their home gardens (for use, 
perhaps, as edamamé) or farms. Address: Chad.

1670. Laokole, Dedjoguere. 1994. Tchad: Combattre la 

malnutrition par le soja [Chad: Combatting malnutrition with 
soya]. Communautes Africaines No. 49. p. 12-13. July/Sept. 
[Fre]
• Summary: This article, in a section titled “Actions de 
Developpement,” follows a question and answer format. 
Dr. Akintayo, a teacher in the PNUD project, answers the 
questions. Q–When and why was the UN International 
Volunteer Corps (journée Internationale des Volontaires) 
created? Ans:–the JIV was established in 1985 by the 
General Assembly of the United Nations. It has three main 
goals, but in each country the work must be suited to local 
needs. In Central Chari the main problem is malnutrition, 
especially of children. Dr. Akintayo is using the soybean, a 
miracle plant, to fi ght this problem. Many different delicious 
foods, such as milk, yogurt, cheese [tofu], sojatine or soy 
coffee, oil, biscuits, bread, cakes, etc. can be obtained from 
soya. These foods can greatly enrich the local diet.
 Q–What obstacles has production of soya faced in 
Tchad? Ans: The soybean was introduced to Tchad about 
20 years ago, because the peasants were interested in its 
production. Unfortunately this interest quickly disappeared 
because there was no market for the fi rst harvest. The many 
ways of using the soybean and its benefi ts were unknown by 
the population at that time. This is one of the objects of our 
exposition.
 Note 1. This article makes no mention of current 
soybean cultivation in Chad.
 Note 2. This is the earliest document seen (March 2019) 
concerning soybeans in Chad, or the cultivation of soybeans 
in Chad. This document contains the earliest date seen for 
soybeans in Chad, or the cultivation of soybeans in Chad 
(about 20 years ago, i.e., about 1975). The source of these 
soybeans is unknown. Address: Chad.

1671. Osho, S.M. 1994. The role of research in the 
development of soybean based small and medium food 
enterprises scale. Paper presented at the Small and Medium 
Scale Agro-food Enterprises Seminar. 34 p. Held 12-14 Sept. 
1994 at Dakar, Senegal.
• Summary: “Abstract: Protein defi ciency is still a major 
problem in Africa particularly among the low income group. 
Soybean has the potential for alleviating malnutrition in 
African diets via soybean based industries. The paper 
discusses the role of soybeans in the development of 
soybean based small and medium scale food enterprises in 
Nigeria. The IDRC funded soybean utilization project jointly 
implemented by IITA and National Institutes in Nigeria has 
been successful through research extension activities, in 
developing several food uses for soybean and disseminating 
these technologies to industries. Several people have 
received training on soybean technologies and over fi fty 
industries are processing soybean into weaning foods, 
breakfast cereal, extruded products, fermented soybean 
products, soybean soups and condiments. The success of 
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the soybean project is based on dissemination of developed 
technologies on soybean.”
 Contents: Introduction: Research for development. 
The role of International Institute of Tropical Agriculture 
(IITA) in international agriculture research (It was founded 
in 1976 at Ibadan): Soybean research at IITA as it focuses 
on nutrition in Africa, nutritional value of soybeans, soybean 
processing, utilization, and dissemination model (product 
development research, training and extension activities, 
assessment of impact), development of household and small 
scale processing technologies, soybean food options and 
technology (soybean beverages and ice cream, soybean based 
baby foods and breakfast cereals, defatted cake processing 
and soybean oil extraction using mechanical screw press 
technology: IITA concept, extrusion cooking: IITA concept, 
other advantages of extrusion processing). Impact of soybean 
utilization project: Constraints in research, policies and 
programmes that affect soybean research at IITA. Conclusion 
(“The future of soybean looks bright in Africa”).
 Selected tables show: (3) Yield and quality of soy oil as 
affected by processing temperature. (4) Nutrient composition 
of selected soy fl ours from the extruder and the screw press. 
Defatted and full fat; four types.
 (6) Forty nine soybean products that are being processed 
and marketed by companies in Nigeria (Feb. 1994). The soy 
percentage of the product is given in parentheses. In Lagos: 
Betamarks, Soybean fl ours (100%). Farina, Soy beverages 
(100%). Lisabi Foods, Soy custard (30%). Smallette, Sogi 
(30%). Glaxo Nigeria, “Babeena” baby food (30%). Nestle 
Foods, “Nutrend” baby food and “Golden Morn” breakfast 
food (each 30%). Cadbury Nigeria, “Dash” candles (10%). 
Morrison Ltd., Extruded products (100%). Goodings Health 
Goods, “Nutrela” texturized vegetable protein (100%). Niger 
Dock, Soymilk (100%). Al-Bahamas, Baba Ogi (30%). 
Odichie Bakery, Soybread (10%). Pfi zer Nigeria Ltd., 
Livestock feed (30%). Buckingham Ltd., Mama Joy baby 
food (30%). Cocoa Industries, Chocolate bar (10%). Green 
Source Nigeria Ltd., High protein cake (100%). Golden 
Compass Foundation, Babyfood (100%). CAPL, High 
protein cake (10%). NAINTO Ltd., Soymilk (10%).
 In Oyo: DLOB, Soy oil / High protein cake (100%). 
Milkman, Soy milk (100%). Oja Farms, Soy oil / High 
protein cake / Casasoy (30%). Uncle Segun Food Proc. 
& Preserv. Co., Soy powder (100%). Jomartex, Soy milk 
(100%). Deagbo Industries, Soyvita (beverages) (100%). 
Tella Food Industries, Soymilk (100%). Orman Industries 
Co. Ld., Extruded full-fat soy, Defatted soycake (100%). 
Morgan, Soyfl our (100%). Alphatec, Soyoil & Livestock 
feed (100%). Florets Ltd., Soyfl our / Babyfood (100%). Vita 
soy, Soymilk (100%). Dare foods, Soyfl our (100%). Sarah 
Farms, Soyfl our (100%). Benny Commercial Co. Ltd., High 
protein cake (100%).
 In other locations in Nigeria: Kofa Agric. Venture 
(Kawara), Soy oil / High protein cake (100%). Taraku Oil 

Mills (Benue), Soy oil / High protein cake (100%). Funta 
Oil Mills (Kaduna), Soy oil / High protein cake (100%). 
Imo Health Foods (Imo), Soy beverages (100%). Tuns Oil 
(Osun), Soy oil / High protein cake, Extruded products 
(100%). Akiibiti Farms (Ondo), Extruded products (100%). 
Jof Ideal Family Farm (Ondo), Vegetable oil (100%). 
Termitope Biscuit Industry Ltd. (Ogun), Soybiscuit (10%), 
Baby food (30%). Rainbow Manufacturing Industries 
(Ogun), Soyfl our / High protein cake (100%). Babs Ventures 
(Ondo), Soymilk / Cassory (100%). Parakletos Co. Ltd. 
(Osun), Soyfl our / Baby food (100%). IBOL (Osun), High 
protein cake (100%). Oyalemi Farm (Ondo), Soy vegetable 
oil (100%). Women’s Group (Jos), Soyfl our (100%). Golden 
Oil Industry (Anambra), Soy oil / Cake (100%).
 (7) Summary of number of markets and retail outlets 
for soybean and products in Ibadan, Nigeria (1987 to 1994). 
The survey was conducted in January of each year. In Jan. 
1987, 2 markets and 4 retailers were selling soy. Soybeans 
cost 1.50 Naira per kg; only soybeans (seeds) were sold. In 
Jan. 1990, 19 markets and 419 retailers were selling soy. 
Soybeans cost 4.25 Naira per kg; soybeans (seeds) and soy 
fl our were sold. In Jan. 1994, 64 markets and 1,017 retailers 
were selling soy. Soybeans cost 20.00 Naira per kg; soybeans 
(seeds) and soy fl our were sold.
 Figures show: (1) Comparative prices of selected 
commodities that are sources of protein in Nigeria (1987-
1994). Soybeans are by far the least expensive source of 
protein and milk powder is by far the most expensive. 
Infl ation increased dramatically after 1990. (2) Schematic 
diagram of commercial soymilk production (UHT and 
aseptic). (3) Schematic diagram of soybean processing by 
extrusion / expelling.
 (5) Processing of soybeans and cereals by dry extrusion. 
Includes full fat soy fl our and snack foods. (6) Number of 
indigenous soy processing companies in Nigeria (1987-
1994). The number increased from about 2 in 1987 to about 
22 in 1991 to about 52 in 1994.
 Soymilk yoghurt and frozen soy lollies (ice cream on a 
stick) are sold commercially in Nigeria. Six companies are 
involved in soy beverages. About 7 large-scale companies 
and several small ones in Nigeria are using soybean as part 
of the raw material in the manufacture of baby foods and 
breakfast cereals (p. 13). Address: PhD, Food Technologist 
& Coordinator, Soybean Utilization Project, International 
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan, 
Nigeria.

1672. Deboin, Marie-Claude. 1994. Re: Searching for early 
documents on soya in Africa. Letter to William Shurtleff at 
Soyfoods Center, Oct. 4. 2 p. [12 ref. Eng]
• Summary: CIRAD, the Center for International 
Cooperation on Agricultural Research for Development 
(located at Montpellier, in southern France near the 
Mediterranean Sea, 77 miles west-northwest of Marseilles), 
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produces its own database named Agritrop/CIRAD, which 
is largely French-language publications on agriculture in 
tropical countries. She did a search on this database in 
African nations where the plant is not well known, but could 
not fi nd any records for soybeans in Djibouti, Mauritania, 
Cape Verde, Namibia, or Seychelles. “It seems that this plant 
has never been cultivated in these areas because of climate 
and soil conditions. Some of CIRAD’s reports and other 
publications can be found in the AGRIS database produced 
by FAO and the TROPAG database produced by KIT–The 
Royal Tropical Institute in Amsterdam, Netherlands. But 
most of them are cited only in Agritrop and located at the 
CIRAD offi ces in Montpellier, where they can be read or 
borrowed (even if they are marked ‘diffusion restricted’). If 
you have special citations to be extracted from our library, 
they can be sent to you at regular prices. Enclosed you will 
fi nd a list of 12 references from Agritrop/CIRAD dealing 
with the soybean in Africa.”
 Two men who have done extensive work on soybeans 
in tropical countries work at CIRAD in the Department of 
Annual Crops (CIRAD-CA), located at the same address 
as Marie-Claude. They are Mr. Robert Schilling (phone: 67 
61 58 78) who has been working on soybeans, peanuts, and 
other leguminous crops for many years, and Mr. Jacques 
Larcher (phone: 67 61 59 92) who has worked on soybeans 
in Africa with IRAT. Mr. Schilling said that some reports 
were written on soybeans in the Congo Republic (formerly 
French Congo), but there were no reports on soybeans in 
Chad or in Guinea where research is carried out by non-
governmental organizations (NGO) or other groups such as 
religious missions. Address: Documentaliste, CIRAD (Centre 
de Coopération Internationale en Recherche Agronomique 
pour le Développement), B.P. 5035, 34032 Montpellier 
Cedex 1, France. Phone: 67 61 59 18.

1673. Alabi, M.O.; Berner, D.K.; Olaniyan, G.O. 1994. 
Characterization of soybean cultivars for Striga hermonthica 
control. Phytopathology 84:1151. Abst. #671. Oct.
• Summary: “Striga hermonthica is one of the most 
important constraints to cereal production in sub-Saharan 
Africa. Non-host crops like soybean that stimulate 
germination of S. hermonthica seeds, but are not parasitized, 
can be used in S. hermonthica control. Initial selection of 
soybean cultivars capable of stimulating S. hermonthica 
germination was done in the laboratory. In the screenhouse, 
ten selected cultivars of soybeans were planted in pots 
infested with 10,000 germinable S. hermonthica seeds. 
A susceptible cultivar of maize and a cultivar of cowpea 
(nonhost) were used as checks. All plants were harvested 
at maturity and susceptible maize (cv. 83381) was then 
planted in all pots. Emerged S. hermonthica plants were 
recorded weekly. At maturity, maize roots were washed 
and unemerged S. hermonthica plants counted. Average 
parasitism attributable to different soybean cultivars ranged 

from 10.2 to 2.2 attached parasites per pot. These results 
closely paralleled results in the laboratory and indicate 
laboratory selection can be effectively used to identify 
soybean cultivars useable in S. hermonthica control.
 Note: Striga hermonthica, commonly known as purple 
witchweed or giant witchweed, is a hemiparasitic plant. 
There are many types of parasitic plants. Hemiparasite–a 
plant parasitic under natural conditions, but photosynthetic 
to some degree. Hemiparasites may just obtain water and 
mineral nutrients from the host plant; many obtain at least 
part of their organic nutrients from the host as well. Address: 
International Inst. of Tropical Agriculture, PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1674. Brown, Lester R.; Kane, Hal; Ayres, Ed. 1994. Vital 
signs 1994: The trends that are shaping our future. New 
York, NY: W.W. Norton & Co. 160 p. 24 cm. [200+* 
endnotes]
• Summary: Discusses (with graphs) important trends that 
effect a sustainable society in the following areas: Food, 
agricultural resources, energy, atmosphere/air, economy, 
transportation, the environment, society/population/medical, 
and military.
 World soybean production per person (p. 28-29) rose 
steadily from about 7 kg in 1950 to about 21 kg in 1979. 
Since then it has been fl at, averaging about 20 kg, which was 
also the estimated fi gure for 1993. Total world production 
of soybeans has increased steadily from about 18 million 
metric tons (tonnes) in 1950 to a record 116 million tons in 
1992, falling by 4% to 111 million tonnes in 1993. Heavy 
rains and fl ooding in the U.S. Midwest, the world’s principal 
growing region, accounted for the decline. Although the U.S. 
soybean harvest decreased nearly 16% from the previous 
year, it still accounted for nearly half of the world harvest. 
Brazil, with a harvest of 23 million tonnes, remained solidly 
in second place. Argentina edged out China for third place. 
Soybean yields in China are about 33% lower than those 
of the 3 leading western producers (which range between 2 
and 2.5 tonnes per hectare). The USA regularly exports one 
third of its soybean crop as unprocessed beans and enough 
of the remainder as meal so that about 50% of the crop is 
exported. By contrast, Argentina and Brazil crush most of 
their soybeans domestically and export them largely as meal, 
keeping much of the soy oil for domestic use. China exports 
a small proportion of its crop as beans, largely for food use 
in Japan and other Asian countries. The leading importers of 
soybeans are Japan, Germany, the Netherlands, and Spain.
 Population trends (p. 98-99): In 1993, the world 
added 87 million people to its numbers, down slightly 
from the 88 million in 1992–thanks largely to a dramatic 
fertility decline in China, home to more than one-fi fth 
of the world’s population. Total world population in late 
1993 was an estimated 5.557 billion. 94% of the new 
people lived in developing countries, home to 78% of the 
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world’s population. Africa has the world’s fastest growing 
population. The average annual growth rate in world 
population peaked in about 1962 at 2.2%. It had fallen to 
1.75% in 1986 and was 1.56% in 1993. Yet the slowdown in 
the world’s growth rate is happening much more gradually 
than was expected just a few years ago. In 1982 the United 
Nations projected that world population would stabilize 
in the year 2100 at 10.2 billion–almost twice what it is 
today. The U.N. now projects that world population will 
grow until it reaches 11.6 billion sometime after 2200. 
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington, DC 20077-6628.

1675. IITA. 1994. Annual report 1993. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 65 p. 
28 cm.
• Summary: Contents: Director General’s report. Research 
perspectives. Resource and crop management. Crop 
improvement. Plant health management. International 
cooperation. For the record.
 IITA experienced funding cutbacks in 1993 and in 
3 of the last 5 years, but in 1993 still had core funding 
of US$20.8 million and additional Special Project 
Funding of US$13,267,000, totaling $34,086,000. IITA 
is actively involved in environmental work, trying to 
achieve agroecological sustainability, using integrated pest 
management and other techniques. A color map (p. 9) shows 
agroecological zones of humid and subhumid tropical Africa. 
The four main zones are: Arid and semi-arid lands, mid-
altitude savanna and woodlands, moist savanna (good for 
soybeans and other legumes), and humid forest.
 In West Africa, for all crops, population-driven 
agricultural systems occupy 66.5% of the land area, while 
market-driven systems occupy the other 33.5%. Three 
countries–Nigeria (40%), Côte d’Ivoire (28%), and Ghana 
(12%)–together account for 80% of the area in West Africa 
where the systems are market driven. Kudzu (Pueraria) is 
being tested extensively with good results in fallow systems 
for sustainable farming. Earthworm cast production is 
highest under kudzu live mulch.
 The section on “Crop Improvement Highlights 1993” 
(p. 21-24) discusses: Seed of IITA soybean varieties were 
available in the commercial sector, sold by Pioneer Hi-Bred 
and UAC in their catalogs. The effectiveness of promiscuous 
nodulation of soybean in farmers’ fi elds was confi rmed in 
1993. Soybean in Nigeria: As crop’s commercial success 
grows, researchers address linked problems. Ghana and 
Malawi are promoting soybean production. From 1987 to 
1993 the soybean utilization project has been funded by 
the International Development Research Centre (IDRC) of 
Canada and the Japan International Cooperation Agency 
(JICA). In Feb. 1991, the project identifi ed 21 companies 
in Nigeria which used soybean as an ingredients in their 
products or projects. By 1993 that number had jumped to 

50. “In July 1993, IITA held a workshop of small-scale and 
industrial soybean processors, which brought together the 
whole spectrum of producers from the cottage-industry to 
large-scale levels, as well as soybean growers.” Production 
and marketing information gathered by the IDRC project 
was reviewed. Producers and processors exchanged views on 
development of soy-based food products and the associated 
equipment and machinery for their manufacture.” Today the 
demand for soybeans in Nigeria exceeds the supply.
 In 1992 only 4.3% of IITA’s core budget went to 
cowpeas and soybeans, decreasing to 3.1% in 1993. Page 50 
shows the 33 main IITA donors in 1993. Those giving more 
than US$1 million are: USAID ($9,727,000), World Bank 
($4,200,000), Japan ($3,584,000), Canada ($1,448,000), and 
Netherlands ($1,400,000).
 During 1993/94 IITA improved soybean germplasm was 
released in Ghana, Nigeria, and Zaire. Address: PMB 5320, 
Oyo Road, Ibadan, Nigeria.

1676. INTSOY. 1994. Soybean processing and utilization. 
May 17-June 15, 1995. An international training program 
(Brochure). Urbana, Illinois. 12 panels. Each 22 x 10 cm.
• Summary: Contents: Basic topics to be presented in the 
1995 course: Basic processing concepts, nutrition and 
functionality, oil extraction, extrusion technology, soymilk 
and dairy analogs, Oriental soybean foods (tofu, tempeh, 
etc.), animal feed applications, quality control, global 
overview of the soybean industry, economics and marketing 
of soy products. Professional opportunities. Cost and travel 
information (the course costs $3,900 plus an estimated 
$1,900 for room, board, and other local living expenses. 
INTSOY is unable to offer scholarships).
 The course time consists of 35% lectures, 45% hands-
on exercises, and 20% industry visits. This is the 15th 
offering of the training program. Some 155 persons from 
26 countries have attended the course. Danny Erickson is 
the training offi cer in charge. Facilities at the University of 
Illinois include the largest public university library in the 
United States, the nation’s largest supercomputer complex, 
and the National Soybean Research Laboratory. Address: 
International Soybean Program, Univ. of Illinois, 169 
Environmental and Agricultural Sciences Building, 1101 
West Peabody Drive, Urbana, Illinois 61801. Phone: (217) 
333-6422.

1677. Osho, Sidi M. 1994. Methods for the dissemination 
of food processing technologies: the soybean example in 
Nigeria. Acta Horticulturae 375:385-92. *
• Summary: “Protein defi ciency is still a major problem in 
Nigeria and in Africa, particularly among the low-income 
groups. Cassava is the staple food for millions of people in 
Africa. Soybean could be fortifi ed with cassava to reduce 
the alleviation of malnutrition problems caused by root crop 
based Nigerian/African diets.
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 “The IDRC Soybean Utilization Project, jointly 
implemented by IITA and national institutes in Nigeria, 
has been successful in developing several different uses 
for soybean in foods and disseminating this technology to 
rural and urban people. This was found to have increased 
the production and utilization of soybean in Nigeria. 
The processes and technology developed during the 
project helped to overcome the technological constraints 
of promoting soybean use and to make it a common 
protein food in Nigeria. This can be used as a model for 
disseminating technologies developed on cassava.”
 Note: IDRC stands for International Development 
Research Centre; it was established by the Parliament of 
Canada in 1970. Address: Nigeria.

1678. Thenkabail, P.S.; Ward, A.D.; Lyon, J.G.; Merry, C.J. 
1994. Thematic Mapper vegetation indices for determining 
soybean and corn growth parameters. Photogrammetric 
Engineering and Remote Sensing 60(4):437-42. *
Address: 1. Remote sensing specialist, IITA.

1679. Almeida, A.M.R. 1994. Virus diseases. In: Brazilian 
Agricultural Research Enterprise, National Soybean 
Research Center (EMBRAPA-CNPSo), comp. and ed. 1994. 
Tropical Soybean: Improvement and Production. Rome, 
Italy: United Nations Food and Agriculture Organization 
(FAO). 254 p. See p. 65-74. Illust. Plant and Production 
Series, No. 27. [61 ref]
• Summary: Contents: Introduction. Soybean mosaic virus 
(SMV). Tobacco streak virus (TSV). Bean pod mottle virus 
(BPMV). Soybean rugose mosaic virus (SRMV). Cowpea 
mild mottle virus (CMMV). Address: EMBRAPA-CNPSo, 
Londrina, PR, Brazil.

1680. Borkert, C.M.; Sfredo, G.J. 1994. Fertilizing tropical 
soils for soybean. In: Brazilian Agricultural Research 
Enterprise, National Soybean Research Center (EMBRAPA-
CNPSo), comp. and ed. 1994. Tropical Soybean: 
Improvement and Production. Rome, Italy: United Nations 
Food and Agriculture Organization (FAO). 254 p. See p. 
175-200. Illust. Plant and Production Series, No. 27. [66 ref]
• Summary: Contents: Introduction. Soil acidity and liming 
for soybean: Constraints, liming, plant mineral nutrients, 
nitrogen, phosphorus, potassium, calcium, magnesium, 
sulphur, micronutrients. Plant analysis. Symptoms of 
nutrient defi ciencies and toxicities on soybean: Nitrogen, 
phosphorus, potassium, calcium, magnesium, sulphur, iron, 
manganese, zinc, copper, molybdenum, boron, chlorine, 
cobalt, aluminum. Soybean fertilization practices on tropical 
soils. Soil fertility management programme for tropical soils. 
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1681. Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo). comp. and 

ed. 1994. Tropical soybean: Improvement and production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). vii + 254 p. Illust. No index. 24 cm. 
Plant and Production Series, No. 27. [964 ref]
• Summary: Each of the 21 chapters in this excellent 
book is written by one or more soybean specialists from 
EMBRAPA’s National Soybean Research Center in 
Londrina, Brazil. At the end of each chapter are references. 
Each chapter is cited separately. Address: Brazil.

1682. Carrao Panizzi, M.C.; Gontijo Mandarino, J.M. 
1994. Soybean for human consumption: Nutritional quality, 
processing and utilization. In: Brazilian Agricultural 
Research Enterprise, National Soybean Research Center 
(EMBRAPA-CNPSo), comp. and ed. 1994. Tropical 
Soybean: Improvement and Production. Rome, Italy: United 
Nations Food and Agriculture Organization (FAO). 254 p. 
See p. 241-54. Illust. Plant and Production Series, No. 27. 
[19 ref]
• Summary: Contents: Soybean nutritional quality. Soybean 
processing: Oil extraction, soybean fl ours, soybean protein 
concentrates, soybean protein isolate, extruded full-fat 
meal, advanced processing. Direct consumption. Address: 
EMBRAPA-CNPSo, Londrina, PR, Brazil.

1683. Cattelan, A.J.; Hungria, M. 1994. Nitrogen nutrition 
and inoculation. In: Brazilian Agricultural Research 
Enterprise, National Soybean Research Center (EMBRAPA-
CNPSo), comp. and ed. 1994. Tropical Soybean: 
Improvement and Production. Rome, Italy: United Nations 
Food and Agriculture Organization (FAO). 254 p. See p. 
201-15. Illust. Plant and Production Series, No. 27. [117 ref]
• Summary: Contents: Introduction. Inoculants and 
inoculation procedures: Slurry method, sprinkle method, 
dry or powder method, soil inoculation method. Factors 
affecting success of inoculation: Compatibility with 
pesticides, soil factors, competitiveness with indigenous 
bradyrhizobia, inoculation under adverse conditions. Fast-
growing strains and promiscuous cultivars. Other lines of 
research to improve N2-fi xation: Hydrogenase activity, ureide 
metabolism, “supernodulating” mutants. Ontogeny and 
quantifi cation of N2-fi xation. Nitrogen fertilization versus N2-
fi xation. Perspectives for the future. Address: EMBRAPA-
CNPSo, Londrina, PR, Brazil.

1684. Farias, J.R.B. 1994. Climatic requirements. In: 
Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 13-18. Illust. Plant and 
Production Series, No. 27. [35 ref]
• Summary: Contents: Introduction. Temperature. 
Photoperiod. Water. Address: EMBRAPA-CNPSo, Londrina, 
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PR, Brazil.

1685. Feraz de Toledo, J.F.; Alves de Almeida, L.; Souza 
Kiihl, R.A. de; Carrao-Panizzi, M.C.; Kaster, M.; et al. 1994. 
Genetics and breeding. In: Brazilian Agricultural Research 
Enterprise, National Soybean Research Center (EMBRAPA-
CNPSo), comp. and ed. 1994. Tropical Soybean: 
Improvement and Production. Rome, Italy: United Nations 
Food and Agriculture Organization (FAO). 254 p. See p. 19-
36. Illust. Plant and Production Series, No. 27. [83 ref]
• Summary: Contents: Introduction. Breeding objectives 
and strategies. Germplasm bank. Breeding techniques. Long 
juvenile trait. Breeding for disease resistance. Breeding for 
insect resistance. Breeding for nutritional qualities. Breeding 
for seed quality. Breeding soybean for acid soils. Yield and 
general performance evaluations. Breeder seed formation. 
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1686. Ferreira, L. Pires. 1994. Bacterial diseases. In: 
Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 61-64. Illust. Plant and 
Production Series, No. 27. [17 ref]
• Summary: Contents: Introduction. Bacterial blight. 
Bacterial pustule. Wildfi re. Address: EMBRAPA-CNPSo, 
Londrina, PR, Brazil.

1687. Food and Agricultural Organization of the United 
Nations. 1994. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 48:106-
07.
• Summary: No nations are listed for the fi rst time as 
soybean producers in this FAO Production Yearbook. 
Honduras, fi rst listed in 1990, and not listed in 1993, is listed 
again here (1994) but with no production or acreage statistics 
for 1994. Honduras production in 1993 was 2,000 tonnes and 
yield was 1,923 kg/ha. Burkina Faso, listed in 1993, is not 
listed this year.
 Unclear listings include Ethiopia PDR (formerly 
Ethiopia + Eritrea) and Ethiopia, Yugoslav SFR and 
Yugoslavia, FR.

1688. Franca Neto, J.B.; Henning, A.A.; Krzyzanowski, 
F.C. 1994. Seed production and technology for the tropics. 
In: Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 217-40. Illust. Plant and 
Production Series, No. 27. [100 ref]
• Summary: Contents: Introduction. Factors affecting 
soybean seed quality: Factors in the fi eld, harvesting, drying, 

conditioning, transit, storage, planting, post-planting. 
Seed pathology and seed treatment: Phomopsis spp., 
Colletotrichum dematium var. truncata, Cercospora kikuchii, 
Cercospora sojina, Peronospora manshurica, Sclerotinia 
sclerotiorum, Macrophomina phaseolina, Fusarium spp. 
Effect of seed treatment on seedling emergence and crop 
yield. Quality control. Seed certifi cation and QC: QC and 
selection of suitable areas for seed production, sampling 
and seed testing, plot tests. Address: EMBRAPA-CNPSo, 
Londrina, PR, Brazil.

1689. Galerani, P.R. 1994. Cropping systems and rotations. 
In: Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 145-52. Illust. Plant and 
Production Series, No. 27. [24 ref]
• Summary: Contents: Introduction. Crop rotations. Crop 
rotation and the soil system. Labour-intensive cropping 
systems. Adaptability of crops in rotations. Address: 
EMBRAPA-CNPSo, Londrina, PR, Brazil.

1690. Garcia, A. 1994. Introduction [Cultural practices]. 
In: Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 109-10. Illust. Plant and 
Production Series, No. 27.
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1691. Garcia, A. 1994. Planting practices and stand 
establishment. In: Brazilian Agricultural Research Enterprise, 
National Soybean Research Center (EMBRAPA-CNPSo), 
comp. and ed. 1994. Tropical Soybean: Improvement 
and Production. Rome, Italy: United Nations Food and 
Agriculture Organization (FAO). 254 p. See p. 115-22. Illust. 
Plant and Production Series, No. 27. [36 ref]
• Summary: Contents: Introduction. Planting date. Plant 
spacing. Planting depth. Address: EMBRAPA-CNPSo, 
Londrina, PR, Brazil.

1692. Gazziero, D.L.P.; Karam, D.; Voll, E. 1994. Weed 
control. In: Brazilian Agricultural Research Enterprise, 
National Soybean Research Center (EMBRAPA-CNPSo), 
comp. and ed. 1994. Tropical Soybean: Improvement 
and Production. Rome, Italy: United Nations Food and 
Agriculture Organization (FAO). 254 p. See p. 123-30. Illust. 
Plant and Production Series, No. 27. [27 ref]
• Summary: Contents: Introduction. Main problem weeds. 
Methods of control: Preventive control, eradication, cultural 
control, physical control, biological control, chemical 
control. Weed control in no-till cultivation. Integrated weed 
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control. Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1693. Gazziero, D.L. Piza. 1994. No-till cultivation. In: 
Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 171-74. Illust. Plant and 
Production Series, No. 27. [13 ref]
• Summary: Contents: Introduction. Infl uence on the soil and 
crop. Requirements for no-till. Address: EMBRAPA-CNPSo, 
Londrina, PR, Brazil.

1694. Gazzoni, D.L. 1994. Botany. In: Brazilian Agricultural 
Research Enterprise, National Soybean Research Center 
(EMBRAPA-CNPSo), comp. and ed. 1994. Tropical 
Soybean: Improvement and Production. Rome, Italy: United 
Nations Food and Agriculture Organization (FAO). 254 p. 
See p. 1-12. Illust. Plant and Production Series, No. 27. [45 
ref]
• Summary: Contents: Taxonomy. Morphology: Seed, 
stem, leaves, pubescence, fl owers, pods, roots, nodules. 
Stage of development descriptions. Physiological aspects: 
Photoperiodism. Address: EMBRAPA-CNPSo, Londrina, 
PR, Brazil.

1695. Gazzoni, D.L.; Sosa-Gomez, D.R.; Moscardi, F.; 
Hoffmann-Campo, C.B.; Correa-Ferreira, B.S.; et al. 1994. 
Insects. In: Brazilian Agricultural Research Enterprise, 
National Soybean Research Center (EMBRAPA-CNPSo), 
comp. and ed. 1994. Tropical Soybean: Improvement 
and Production. Rome, Italy: United Nations Food and 
Agriculture Organization (FAO). 254 p. See p. 81-108. Illust. 
Plant and Production Series, No. 27. [128 ref]
• Summary: Contents: Introduction. Soybean insect pests: 
Germinating seed feeders, stem feeders, leaf feeders, pod 
and seed feeders. Natural enemies of insect pests: Predators, 
parasitoids, microbial control. Host-plant resistance. 
Cultural control. Integrated pest management: Surveys, 
economic threshold, natural enemies, host-plant resistance, 
cultural practices, chemical control, a case-study. Address: 
EMBRAPA-CNPSo, Londrina, PR, Brazil.

1696. Kiihl, R.A. de Souza. 1994. Choice of cultivars. 
In: Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 111-14. Illust. Plant and 
Production Series, No. 27. [1 ref]
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1697. Konovsky, John; Lumpkin, T.A.; McClary, D.C. 
1994. Edamame: The vegetable soybean. In: A. Desmond 

O’Rourke, ed. 1994. Understanding the Japanese Food and 
Agrimarket: A Multifaceted Opportunity. Binghampton, New 
York: Haworth Press. xiii + 217 p. See p. 173-81, 196-99. 
Illust. Index. 23 cm. [52 ref]
• Summary: Contents: Introduction. History: China, Japan, 
Korea. North America, Other Countries. Quality. Variety 
selection. Production. Current research. Summary.
 The excellent introduction states: “Edamame is a 
specialty soybean (Glycine max (L.) Merr.) harvested as a 
vegetable when the seeds are immature (R6 stage) and have 
expanded to fi ll 80 to 90 percent of the pod width. Like fi eld-
dried soybeans, the seeds of edamame varieties are rich in 
protein and highly nutritious. Worldwide, it is a minor crop, 
but it is quite popular in East Asia.... Edamame is consumed 
mainly as a snack, but also as a vegetable, an addition to 
soups, or processed into sweets. As a snack, the pods are 
lightly cooked in salted, boiling water and then the seeds 
are pushed directly from the pods into the mouth with the 
fi ngers. As a vegetable, the beans are mixed into salads, stir-
fried, or combined with mixed vegetables. In soup, (gojiru 
in Japanese), the beans are ground into a paste with miso, 
which is used to form a thick broth. Confectionery edamame 
products, such as sticky rice topped with sweetened 
edamame paste (zunda mochi in Japanese), are occasionally 
prepared. For marketing, edamame pods are sold fresh on 
the stem with leaves and roots, or stripped from the stem and 
packaged fresh or frozen, as either pods or beans.”
 In China: “Major varieties (and their production areas) 
include: Sanyuewang in Zhejiang Province; Wuyuewu 
around Shanghai and Nanking; Wuyueba near Hangzhou; 
Baishuiou in the Chengdu area; Liuyueba around Hefei, 
Wuxi, and Hangzhou; Baimaoliuyuewang and Daqingdou 
near Nanking; and Jiangyoudou around Shanghai (Guan 
1977). Numerous land races are still cultivated, particularly 
around Shanghai and Jiangsu.”
 Note: In the superb fi rst draft of this paper: The authors 
review more than 160 Japanese publications concerning 
vegetable soybeans, concentrating on the period from 1920 
to the present. More than 120 of the articles are in scientifi c 
journals dating from 1921 to the present. In general these 
research articles and publications can be categorized into 
seven research areas: Agronomy and crop management 
(37%), biochemistry (15%), breeding and germplasm (12%), 
harvesting and processing (12%), statistics and marketing 
(12%), plant physiology (9%), and plant pathology (3%).
 As of Oct. 2021 this book is on the Web at https://
coolbean.info/pdf/soybean_research/library/forage_
and_food_produc tion/EDAMAME_%20THE%20
VEGETABLE%20SOYBEAN.pdf Address: East Asian Crop 
Development Program, Dep. of Crop and Soil Sciences, 
Washington State Univ., Pullman, WA 99164-6420.

1698. Lourdes Mendes, M. de. 1994. Diseases caused by 
nematodes. In: Brazilian Agricultural Research Enterprise, 
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National Soybean Research Center (EMBRAPA-CNPSo), 
comp. and ed. 1994. Tropical Soybean: Improvement 
and Production. Rome, Italy: United Nations Food and 
Agriculture Organization (FAO). 254 p. See p. 75-80. Illust. 
Plant and Production Series, No. 27. [21 ref]
• Summary: Contents: Introduction. Root-knot nematodes. 
Lesion nematodes. Reniform nematodes. Soybean cyst 
nematodes. Address: EMBRAPA-CNPSo, Londrina, PR, 
Brazil.

1699. Mesquita, C. 1994. Harvesting methods. In: Brazilian 
Agricultural Research Enterprise, National Soybean 
Research Center (EMBRAPA-CNPSo), comp. and ed. 1994. 
Tropical Soybean: Improvement and Production. Rome, 
Italy: United Nations Food and Agriculture Organization 
(FAO). 254 p. See p. 161-69. Illust. Plant and Production 
Series, No. 27. [33 ref]
• Summary: Contents: Introduction. Harvesting with 
combines: Combine harvesting losses, shatter-loss reduction, 
combine effi ciency. Estimating harvest losses. Preventing 
losses. Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1700. Neumaier, N.; Nepomuceno, A.L. 1994. Water 
management. In: Brazilian Agricultural Research Enterprise, 
National Soybean Research Center (EMBRAPA-CNPSo), 
comp. and ed. 1994. Tropical Soybean: Improvement 
and Production. Rome, Italy: United Nations Food and 
Agriculture Organization (FAO). 254 p. See p. 153-60. Illust. 
Plant and Production Series, No. 27. [49 ref]
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.

1701. Swift, M.J.; Dvorak, K.A.; Mulongoy, K.; Musoko, 
M.; Sanginga, N.; Tian, G. 1994. The role of soil organisms 
in the sustainability of tropical cropping systems. In: 
J.K. Syers and D.L. Rimmer, eds. 1994. Soil Science and 
Sustainable Land Management in the Tropics. Wallingford, 
England: CAB International. xiv + 290 p. See p. 155-72. 
Chap. 11. [32 ref]
• Summary: The diverse and varied soil microorganisms 
play a variety of roles which can be grouped into fi ve 
categories:
 “1. facilitating nutrient acquisition by the vegetation 
through the agency of mycorrhiza and nitrogen-fi xing 
organisms;
 “2. regulating the retention and fl ow of nutrients 
in the system through the processes of decomposition, 
mineralization, and immobilization;
 “3. mediating the synthesis and breakdown of soil 
organic matter (humus);
 “4. infl uencing the availability of water to the plant by 
modifi cation of soil structure and water regimes; and
 “5. modifying the health of the plant by parasitism and 
pathogenesis.
 “In this paper we will concentrate on the fi rst two of 

these roles, with some reference to the third.” Address: 
1. Tropical Soil Biology and Fertility Programme, c/o 
UNESCO-ROSTA, PO Box 30592, Nairobi, Kenya; 2-6, 
IITA, Ibadan, Nigeria.

1702. Torres, E.; Saraiva, O.F.; Galerani, P.R. 1994. Soil 
management and tillage operations. In: Brazilian Agricultural 
Research Enterprise, National Soybean Research Center 
(EMBRAPA-CNPSo), comp. and ed. 1994. Tropical 
Soybean: Improvement and Production. Rome, Italy: United 
Nations Food and Agriculture Organization (FAO). 254 p. 
See p. 131-44. Illust. Plant and Production Series, No. 27. 
[36 ref]
• Summary: Contents: Introduction. General tillage 
concepts: Conventional minimum tillage systems, 
subsoiling, traditional tillage systems. Tillage and the 
physical characteristics of soil. Residue and organic matter. 
Choosing tillage systems for soybean production. Address: 
EMBRAPA-CNPSo, Londrina, PR, Brazil.

1703. Yorinori, J. Tadashi. 1994. Fungal diseases. In: 
Brazilian Agricultural Research Enterprise, National 
Soybean Research Center (EMBRAPA-CNPSo), comp. and 
ed. 1994. Tropical Soybean: Improvement and Production. 
Rome, Italy: United Nations Food and Agriculture 
Organization (FAO). 254 p. See p. 37-60. Illust. Plant and 
Production Series, No. 27. [53 ref]
• Summary: Contents: Introduction. Frogeye leaf spot. 
Brown spot. Leaf blight and purple seed stain. Anthracnose. 
Downy mildew. Rust. Target spot and root rot. Stem canker. 
Pod and stem blight. Red leaf blotch. Rhizoctonia diseases. 
Sclerotium damping-off, wilt and stem rot. Sclerotinia stem 
rot. Charcoal rot. Brown stem rot. Address: EMBRAPA-
CNPSo, Londrina, PR, Brazil.

1704. Eshett, Susan. 1995. Sidi Modupe Osho: Nutrition for 
Nigeria. IRDC Reports p. 11.
• Summary: “Food technologist Dr. Sidi Modupe Osho 
attributes much of her recent success in research to a 
somewhat unlikely source–a small cream-coloured bean 
known as soybean. Simply stated, soybean is nothing less 
than a ‘miracle crop,’ she says. Soybean was like ‘a vehicle 
for me to carry out research activities.’
 “However, most colleagues would likely say that 
it is Osho’s own singular intelligence, enthusiasm and 
dedication that have been vital factors in her achievements 
in developing food products from soybean that now fi nd 
growing acceptance among her fellow Nigerians.
 “Born thirty-fi ve years ago into a large Nigerian family, 
her love for information was evident from an early age. ‘As a 
child, my parents said I was the most curious of my siblings,’ 
she says. Although science became her eventual vocation, 
throughout her secondary education she was more inclined to 
the arts. However, as she grew older she became fascinated 
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by science.
 “At Delta College University Centre, in Michigan, she 
obtained an associate degree in agriculture, followed by a 
degree in food science from Michigan State University. Then 
came a Master’s degree in food processing and technology 
from Ohio State University in 1982.
 “Osho’s fi rst contact with soybean in Nigeria came 
indirectly, through research she was conducting on cassava, 
a staple in West Africa but a crop with very low protein 
content–in some cases none at all. She began investigating 
the potential of legumes that could improve the nutritional 
value of cassava-based products.
 “Years after that initial contact, Osho has succeeded in 
popularizing soybean as an alternative source of protein, one 
which is affordable and acceptable to Nigerians, particularly 
among low income and rural communities. Most of her work 
entails coordinating the soybean utilization and processing 
program at the International Institute of Tropical Agriculture 
(IITA), located in Ibadan, southwest Nigeria. For the past 
seven years, she has worked in a soybean utilization project 
initiated by the IITA in collaboration with the Institute of 
Agricultural Research and Training (IART), also in Ibadan, 
the National Cereals Research Institute, Badeggi, National 
Agricultural Extension Research and Liaison Services, Zaria, 
and the University of Nigeria, Nsukka. The project is funded 
by IDRC.
 “Osho came well suited to the project, owing to her 
doctoral research on plantain processing and preservation 
while at the University of Ibadan. This research allowed her 
to live in a rural community in Oyo State and to learn from 
villagers the technique of processing dodo ikire, a nutritional 
plantain-based food product that had been developed locally.
 “Osho worked with an economist, agronomists, 
agricultural economists and a home economist. The team 
was multidisciplinary because, as she notes, it had to 
‘develop uses for soybean that were acceptable traditionally 
in our food systems and interact with the rural household 
to uncover simple technologies that will fi t their own life 
style.’ The main obstacle in the research was the negative 
perception of soybeans. ‘The missionaries that introduced the 
crop in Nigeria in the early part of this century told farmers 
soybeans had a toxic component.’ The researchers had to 
erase that belief, then prove to rural folk that soybean was 
nutritionally benefi cial.
 “Osho recognizes the role of cultural factors in 
introducing new foods such as soybean-based products to 
Nigerians. ‘In the northern region they have a lot of cereals 
so most of the soybean technologies that we developed were 
to suit that part.’
 “She points to the fact that soybean originated in China 
and from there was introduced to other parts of the world, 
and that most of the technologies now in use were borrowed 
from China and the Asian sub-continent. ‘Drinking soybean 
milk is a typical Asian habit, which we are now adopting in 

Nigeria.’
 “Osho and her husband, a biometrician, met as students 
in the United States. They have three boys. ‘I am married 
to a very understanding person,’ she explains. ‘He is also 
a researcher, works in the University of Ibadan and knows 
the dedication that research requires.’ He assists her in the 
documentation of her work and statistical analysis.
 “Osho envisages a great need for developing countries 
to increase food production levels. But for now, what is 
paramount for the Nigerian researcher is the sustainability of 
the soybean project. The next challenge is to develop strong 
research programs with national institutions in other African 
countries. Her achievements in Nigeria could serve as a 
springboard for spreading her experiences to other parts of 
the African continent and even beyond.”
 A portrait photo show Sidi Osho. Her soybean research 
in Nigeria could help other countries seeking an affordable 
alternative source of protein. Address: Correspondent for 
NTA News, Nigeria.

1705. Montanaro, Pamela. 1995. Revolutionary 
developments with soymilk in Cuba. Part I (Interview). 
SoyaScan Notes. Feb. 27. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Cuba now has at least 15 factories in operation 
that make a soy yogurt drink for children. The goal is to 
have 37 factories in operation by the end of 1995. Leaders 
of the project believe these 37 factories will be suffi cient to 
provide at least 2 liters per week of soy yogurt drink to all 
Cuban children ages 7 to 14. Given that the population of 
Cuba is about 11 million and 23% of the population is under 
the age of 15, there are roughly 1.1 million kids eligible to 
receive free soymilk. So Cuba plans to be producing about 
2.2 million liters of soymilk a week by the end of 1995. 
Amazing!
 Pam coordinates the Freedom to Travel Campaign 
for Global Exchange (based in San Francisco). They had 
decided to do a trip to Cuba during the fi rst week in October, 
1994, where the itinerary was focused on projects related 
to sustainable development–such as organic agriculture, 
alternative energy, alternative medicine, the bicycle 
revolution, etc. The trip would also be a “Travel Challenge,” 
since the U.S. government presently prohibits most 
Americans from traveling to Cuba, and from investing in 
or spending U.S. dollars in Cuba. In 1962 the U.S. imposed 
an export embargo against Cuba, severely damaging the 
economy. This unilateral embargo, which is still in effect, 
prohibits even the export of food or medicine from the USA 
to Cuba. Stiffer trade sanctions enacted by the U.S. in 1992 
made things even worse. The only other country that has 
consistently voted with the USA at the United Nations in 
favor of this embargo is Israel–and Israel is now operating 
the largest citrus plantation in the world in Cuba, and also 
benefi tting greatly from investments in Cuban textiles, etc. 
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for export. The “Travel Challenge” is designed to expose 
U.S. anti-Cuba policies and invite public debate in the USA 
about their usefulness. The Soy Cubano! project is part of 
a larger campaign to get food and medicine exempted from 
the U.S. trade embargo against Cuba. Pam recently met with 
the staff of Senator Paul Simon (Democrat from Illinois) 
who is about to introduce a bill that would exempt food and 
medicine from all U.S. embargoes.
 While on this trip in Oct. 1994, Pam met and had a 
long talk with Dr. Alberto Ortega-Jhones, who is head of 
Cuba’s new soyfoods research project (Address: Instituto de 
Investigaciones para la Industria Alimenticia, Carreterra al 
Guatal, Km. 3½, La Lisa, Havana, Cuba. Phone: 29-9110). 
Dr. Ortega is a Cuban-born national in his late 40s or early 
50s; Pam found him to be “so moving, kind of like a saint in 
my eyes, very sweet and modest.” One of the vice-directors 
at the Cuban Food Research Institute in Havana, he was 
involved for several decades in dairy food research. He 
was an expert in the subject, studied all over the world, and 
speaks very good English. He said that since the “Special 
Period” of austerity started in 1989, production of cow’s 
milk has been cut to about 20% of what it used to be. To 
provide an alternative protein drink, the Cuban Ministry of 
Agriculture made soyfoods a priority, and started to seriously 
divert resources into the soy yogurt drink project. By May 
1994 Dr. Ortega’s project developed soymilk technology and 
a recipe that was effi cient to produce and that Cuban children 
liked. Dr. Ortega said he believed that “soy protein is the 
protein of the future” and he feels the Cuban soymilk project 
and its technology could serve as a model for Third World 
countries.
 Cuba has about 100 factories across the country that 
produce dairy products. Dr. Ortega was one of the leaders 
involved in setting up these plants and in launching the 
program that has provided one liter of cow’s milk per day 
on the ration to every Cuban child between the ages of 7 and 
14. This milk went to families, not to schools, so that family 
members could share the milk if desired. People 65 and over 
also got a liter a day.
 From Dr. Ortega, Pam learned that Cuba was developing 
a number of facilities to manufacture a soymilk yogurt drink. 
Each facility was located inside a former cow’s milk dairy, 
and was based on converting former dairy equipment to 
soymilk production. Cow’s milk is being phased out. By Oct. 
1994 three soy factories were already operating in Holguin, 
Santiago and Pinar del Rio. Pam visited the latter factory. 
While in Cuba, she also tasted a soy-based hard cheese and a 
cream cheese.
 The refrigerated soy yogurt drink is packed in liter 
bottles, and sent to the neighborhood grocery shop (bodega). 
Cuba is on a ration system and the soy protein drink is 
available on the ration, so people go to their neighborhood 
bodega, present their ration card, and pick up their rations, 
including the soy yogurt drink. This drink is very thick–more 

like kefi r or a milk shake than milk. It apparently has a low 
pH, which extends its shelf life–and most people in Cuba 
now have a refrigerator. After fi nishing the soymilk, a family 
returns the bottle to the bodega for recycling.
 Cuba presently imports most of the soybeans used to 
make its soy yogurt drink from Canada and Brazil. Pam 
learned from Chuck Haren of Plenty Foundation that, at one 
point in its history, Cuba had developed a soybean variety 
that was especially well suited for tropical climates at that 
latitude. Plenty used to grow this variety in Dominica. By 
Oct. 1994 agricultural co-ops in Cuba were starting to grow 
soybeans under contract for the soy yogurt drink factories.
 When Pam returned to the USA from Cuba she decided 
to try to help the Cuban soymilk project. So in October 
1994 she established a new company named Soy Cubano! 
Company–the Cuba Soyfood Company, which would try to 
raise $50,000 to help fund another soymilk plant in Cuba 
by selling “honorary shares” to Americans interested in 
investing in the health of Cuban children. For a description 
of the company and its shares see Global Exchange 1994. 
As of Feb. 1995 Soy Cubano! had raised several thousand 
dollars. They have not yet sent the money to Cuba, since 
they are hoping that the Cuban government will allow it to 
be considered a direct business investment–thus creating the 
opportunity for a test case to challenge the U.S. embargo. If 
that does not materialize, the money will be used to make a 
direct cash donation–which is also “trading with the enemy.”
 One “Honorary Share” in Soy Cubano costs $5. Anyone 
who is interested in “investing” can contact the Food and 
Medicine Campaign at Global Exchange in San Francisco. 
Remember, however, that doing this involves a big risk 
because the penalty, if the U.S. government should choose to 
arrest anyone for “trading with the enemy,” is up to 10 years 
in prison and a $250,000 fi ne. Pam says of Soy Cubano! “It’s 
been kind of a magical project. It has so many dimensions to 
it and so many fi ne people are involved.
 When Pam returned to Cuba in November 1994, 
eleven soymilk factories were in operation; she goes to 
Cuba roughly 5-6 times a year. Dr. Heshan Ragab, M.D., 
is working with Pam on this project. Pam has read Mark 
Messina’s book, The Simple Soybean and Your Health. 
She found it “incredibly enlightening,” and has purchased 
several copies of it since and given them to key people, 
including Dr. Ortega. Continued. Address: Coordinator of 
Soy Cubano! Company, Food and Medicine Campaign, c/o 
Global Exchange, 2017 Mission St. #303C, San Francisco, 
California 94110. Phone: 415-255-7296 or 415-558-8682.

1706. Boodram, Ramlakhan. 1995. Changes in the name 
and ownership of his company BAR North America, Inc. 
(Interview). SoyaScan Notes. March 1. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Mr. Boodram, a native of Trinidad, started 
BAR Export/Import Inc. in 1980. In Dec. 1990 the name 
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of his company changed to BAR North America, Inc. from 
BAR Export/Import Inc. Prior to this time, his company 
was concerned solely with sales of equipment–especially 
small-scale screw presses and systems containing them to 
developing countries. He worked with INTSOY to develop 
the technology.
 In Dec. 1990 he reincorporated the company, created 
a new division of the company named Seymour Organic 
Foods for his organic products, installed a pilot plant and 
used it both as a training tool and to make products under 
contract for the natural foods market–worldwide. Starting in 
Dec. 1990 be began to make and sell organic or non-organic 
Natural Expeller Pressed Soybean Oil, Soy Grits, Soy Flour, 
and Textured Soy Flour.
 Sales of equipment continued to be the company’s 
main business. His company makes the lowest cost extruder 
on the U.S. market. A person can get into business for 
under $50,000 (and it could be as low as $30,000) using 
his equipment. There is a choice between just extrusion or 
extrusion and expelling. Ron Tribelhorn and his group at 
Colorado State University were pioneers in the dry extruder 
process, but during the last few years they have become less 
active and innovative.
 In addition to soybeans, he stocks and processes many 
interesting organic seeds into fl ours–millet, kamut, teff, etc. 
He can blend these, can them in 1-lb cans, and label them 
at the rate of 10,000 cans/day on his canning line. Address: 
BAR North America, Inc., P.O. Box 190, Seymour, Illinois 
61875. Phone: 217-687-4810.

1707. Roberts, Rosemary. 1995. Soybean inquiry may go to 
UN. Northern Advocate (Whangarei, New Zealand). March 
16.
• Summary: “A powerful United Nations agency may take 
up the New Zealand Health Department investigation into 
levels of toxins in soy-based products.”
 “The UN agency, the Joint Committee of the Food and 
Agricultural Organisation and the World Health Organisation 
(JECFA) collates and assesses information on food additives, 
contaminants and natural toxicants.”

1708. Azevedo, Chris; Gallagher, Paul. 1995. Trends in 
Japan’s soybean market. Paper presented at a conference 
titled “Producing Soybeans for the Soyfoods Market.” 8 p. 
Held 2 March 1995 at Ames, Iowa. [6 ref]
• Summary: The pages and most tables in this report are 
unnumbered. One table shows per capita annual consumption 
(in lbs) of soybeans in selected Pacifi c Rim countries in 
1974, 1984, and 1994, as follows, in descending order of 
pounds consumed per capita in 1994: Indonesia: 9.2, 14.0, 
23.2. South Korea: 21.4, 18.8, 20.1. Japan 11.0, 15.3, 16.7. 
North Korea: 11.8, 12.2, 11.2. Malaysia: 2.9, 5.2, 10.3. 
China: 14.7, 13.0, 9.7. Thailand: 1.2, 3.9, 3.9. Philippines: 
0.4, 0.5, 0.8. Sources: (1) USDA; (2) U.S. Bureau of the 

Census, World Population Profi le, 1994 and 1984; (3) 
Statistical Yearbook, Statistical Offi ce of the United Nations, 
New York, NY.
 Another table shows annual soybean consumption in 
million metric tons in 1974, 1984, and 1994, as follows, 
in descending order of amount consumed in 1994: China: 
5.237, 6.193, 5.350. Indonesia: 0.546, 1.072, 2.105. Japan: 
0.716, 0.830, 0.950. South Korea: 0.328, 0.358, 0.410. North 
Korea: 0.083, 0.109, 0.117. Thailand: 0.023, 0.092, 0.105. 
Malaysia: 0.015, 0.036, 0.090. Philippines: 0.007, 0.013, 
0.025. Source: USDA.
 A fi nal table shows the amount of soybeans used (in 
thousand metric tons) in Japan, by product and total, each 
year from 1978 to 1993, as follows: Use of soybeans for tofu 
rose from 486 in 1978 to a peak of 531 in 1984, falling to 
492 in 1993. Use for natto rose from 71 in 1978 to a peak of 
109 in 1993. Use for miso rose from 182 in 1978 to a peak 
of 185 in 1980, falling to 173 in 1993. The total rose from 
750 in 1978 to a peak of 927 in 1992, falling to 920 in 1993. 
Address: Iowa State Univ. Phone: 515-294-0160.

1709. IITA Research. 1995. Training: IITA training continues 
to strengthen national programs across Africa. No. 10. p. 22. 
March.
• Summary: “IITA’s group training efforts over the past four 
years have steadily moved away from a dominant orientation 
toward headquarters (as explained in our past issues). 
Those moves have aimed at strengthening the institutional 
capability of national systems in sub-Saharan Africa to 
conduct the research and training required for agricultural 
development. They have also attempted to spread training 
opportunities to many countries of sub-Saharan Africa.”
 A half-page table shows “Training courses (Apr/Dec. 
1995): proposed schedule.
 Starting Sept. 11, soybean is the subject of a course in 
Burkina Faso. Address: Ibadan, Nigeria.

1710. Akintayo, Issaya. 1995. Re: Introduction of soybeans 
to Chad. Letter to William Shurtleff at Soyfoods Center, May 
22. 3 p. Typed, with signature.
• Summary:   “Joyce Lombardi sent me your correspondence 
on the subject of the cultivation and utilization of soya in 
Chad. The soybean was introduced to Chad in about the 
year 1975. It was cultivated on an experimental basis at 
the CFPA (Centre de Formation Professionelle Agricole). 
Unfortunately its popularization did not last long, because 
those who introduced the soybean did not show the 
population the different possible uses of this miracle plant. 
The only way of using soybeans that the population knows is 
as dawa dawa, called “Ndi” here in Chad.
 “After my arrival in Chad in 1992 the soybean was 
given a second chance to succeed. In effect, having noted 
the very high level of malnutrition in the country, and above 
all among the infants and children, I conducted a program 
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of educating the population by showing them how they 
could make a line of products from soya such as milk, 
yogurt, cheese, cakes, biscuits, bread, pizza, patés, sojatine 
(soya coffee, for which I coined the name, and which name 
everyone now uses), and weaning foods based on soy fl our.
 “For example, roasted soybeans + maize/corn fl our + 
sweet potato fl our gives a mixture of fl ours, which I called 
‘Maïpaso.’ I introduced it to people via several expositions 
of soy-based menus, through demonstration shops that 
processed soya, and gifts of soya to hospitals to aid 
malnourished infants and children.
 “In terms of agronomy, I have introduced several 
soybean varieties from Nigeria (IITA), Senegal, Togo, etc. 
These introductions were made to identify early maturing 
varieties that could be used to extend soybean cultivation 
into several ecological zones within Chad. These varietal 
studies are still in progress.
 “In terms of education, during 1994 I educated more 
than 400 people. The demands for education are great 
but unfortunately we do not have the budget to realize 
them. Presently the population has taken an interest in the 
utilization of soya. Certain groups are taking charge of 
educational materials and are asking for my help to teach 
them how to make the different menus. Periodically I give 
interviews which are broadcast widely via rural radio and the 
written press. Copies of some articles are enclosed. At the 
end of last year I wrote and had published a 40-page color 
document titled ‘Soya, how to cultivate and use it’ which 
also contained recipes.
 “After this summary, I will try to answer your questions: 
1. There was no written documentation on soybean 
cultivation and use in Chad [Tchad] before the publication of 
my book at the end of last year. 2. Soybean was introduced 

to Chad during the late 1970s. 3. The origin of 
the soybean presently cultivated in Chad is not 
documented. It may have come from Nigeria. The 
variety name is not known either. 4. The average yield 
is about 800 kg/ha. 5. The total area cultivated is not 
known because nobody was working with this crop 
until my arrival in this country. It is only now that its 
cultivation is gaining momentum. Now everybody 
wants to cultivate soybean. It became the crop of the 
year.”
 Accompanying this letter are four excellent color 
photos which show: (1) A Chadian woman pounding 
soybeans using a wooden mortar and pestle. She is 
surrounded by other women, all dressed in traditional 
colorful clothing, and taking part in an educational 
workshop. The pounded soybeans will be used to 
make soymilk and other soy products. (2) A Chadian 
man holding a bag containing long loaves of soy-
fortifi ed bread (baguettes). “This product is greatly 
appreciated by the local population.”
 (3) A Chadian mother hand-weeding a fi eld of 

soybean plants. Her baby is sleeping on her back; both are 
dressed in traditional clothing. (4) A Chadian woman seated 
on the porch of her home in Sarh pressing the soymilk out of 
a bag of pounded soybeans mixed with water. In front of her 
are a wooden mortar and pestle.
 Note: This document contains the earliest date seen for 
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soybeans in Chad, or the cultivation of soybeans in Chad 
(about 1975). The source of these soybeans is unknown. 
Address: PhD, UNDP Project Advisor, Box 9, Sarh, Chad. 
Phone: +235 68-12-43 Fax: (235) 68-1309.

1711. Centerpoint (AVRDC, Shanhua, Taiwan). 1995. A 
bright future for vegetable soybean. 13(1):10. June.
• Summary: “The improvement of vegetable soybean is 
one of AVRDC’s most successful plant breeding efforts. 
The commodity has great potential to enhance the diets 
of people in the developing countries of Asia, Africa, and 
Latin America. Since millions of people in these continents 
use green soybeans as a vegetable, AVRDC is developing 
varieties adapted to the tropics and subtropics.
 “The major breeding objectives are higher yield 
potential, disease resistance–including bacterial pustule, 
downy mildew, and soybean rust resistance/tolerance–and 
good consumer qualities. The horticultural characteristics 
include pod and seed color, appearance, fl avor, texture, taste, 
size of pod and seed, and the number of seeds per pod.
 “Vegetable soybean is harvested while the pod is still 
green with the seeds fi lling 80-90% of the pod. The green 
beans can be shelled, cooked separately or with meat and 
other vegetables. They make good snacks as well. The beans 
have a slightly sweet taste compared to grain soybean. 
Around 25% of the biomass is pod and some 75% of the 
biomass nitrogen can be recycled in the soil.
 “A total of 1589 crossed seeds from 41 hybridizations 
were obtained by the soybean breeding program.”
 “In 1994 trials, the standard pod yield was 10.1 t/
ha for selected entries at AVRDC. At the Tainan District 
Agricultural Improvement Station in Taiwan, the highest 
yield was 13.8 tons per hectare in 88 days.
 “Although AVRDC’s vegetable soybean improvement 
program is designed for the tropics and subtropics, spin-offs 
could be used for temperate environments as well.”
 A photo shows many green vegetable soybean pods.

1712. Chajuss, Daniel. 1995. New developments with 
soyfoods in Africa (Interview). SoyaScan Notes. July 2. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Tomorrow Daniel will fl y to Africa where he 
will stay for about 10 days and help fi nish a small factory 
at Jinja, Uganda, for UNICEF to make foods for refugees 
from Rwanda, Burundi, Somalia, and Sudan. The factory 
was built and is being run for UNICEF by Lutri Products, 
a private company. Other organizations, such as Oxfam, 
are collaborating. The fi rst products should be available 
for refugees in about 2 months. The foods will be made by 
processing soy and corn in a low-cost extrusion cooker into 
which steam is injected to destroy all the trypsin inhibitors. 
Before cooking, the ingredients are ground in a hammermill. 
After extrusion, vitamins and minerals are added, then the 
product is micromilled with a tube-shaped Air-Whirl mill 

to grind it fi ner and to cool and dry it. The cost to make the 
product is about $0.15/lb. It must contain 400 calories (kcal) 
per 100 gm, about 14-17% protein, 14% fat, plus certain 
vitamins and minerals.
 Follow-up letter (fax) from Daniel. 1995. Aug. 23. In 
1993 three companies making precooked fortifi ed blended 
food based on 75% cereal and 25% soy, plus vitamins and 
minerals, started to operate in Nairobi, Kenya. They are: (1) 
Procter & Allan Ltd. Capacity: 660 tonnes (metric tons)/
month. Fax: 542518. (2) House of Manji Ltd. Capacity: 600 
tonnes/month. Fax: 541649. (3) SoyAfric (Master Bakers 
Ltd.). Capacity: 450 tonnes/month. Fax: 440534.
 In Uganda one new fi rm has started: Nutri Products Ltd., 
P.P. Box 1244, Jinja, Uganda. Their capacity is expected to 
reach about 200 tonnes/month. Africa Basic Foods has been 
operating in Uganda for many years. Address: Managing 
Director, Hayes General Technology Company Ltd., Misgav 
Dov 19, Mobile Post Emek Sorek, 76867 Israel. Phone: 
(972) 8 592925.

1713. Herridge, D.F.; Danso, S.K.A. 1995. Enhancing crop 
legume N2 fi xation through selection and breeding. Plant 
and Soil 174(1/2):51-82. July. [158 ref]
• Summary: Contents: Abstract. Introduction. Operational 
framework for selection and breeding of legumes for 
enhanced N2 fi xation. Strategies for selection and breeding 
of legumes for enhanced N2 fi xation Host x strain specifi city. 
Measuring N2 fi xation: N yield, 15N methods, Xylem N 
solutes, Acetylene reduction assay (ARA).
 Assessing heritability and repeatability of N2 fi xation. 
Research to select and breed for enhanced N2 fi xation in 
legumes: Common bean, Soybean, Studies to defi ne genetic 
variation in N2 fi xation, Improvement / breeding programs.
 Soybean: Studies to defi ne genetic variation in N2 
fi xation, Improvement / breeding programs, Controlled 
nodulation–selection and breeding. Conclusions. Address: 
1. NSW Agriculture, Agricultural Research Centre, R.M.B. 
944, Tamworth, N.S.W., Australia 2340; 2. Joint FAO/IAEA 
Div., P.O. Box 100, A-1400 Vienna, Austria.

1714. Sanginga, N.; Vanlauwe, B.; Danso, S.K.A. 1995. 
Management of biological N2 fi xation in alley cropping 
systems: estimation and contribution to N balance. Plant and 
Soil 174(1/2):119-141. July. [94 ref]
• Summary: Many legumes are limited by nutrient 
defi ciencies in the soil, especially of phosphorus (P).
 Note: Soy is mentioned only once in this article, in a 
bibliographic reference at the end. Address: 1-2. International 
Inst. of Tropical Agriculture (IITA), PMB 5320, Ibadan, 
Nigeria.

1715. Bajankova, Blanka. 1995. The Fourth U.S./Central and 
Eastern European Agricultural Library Roundtable: Nitra, 
Slovak Republic, Sept. 26-30, 1994. ALIN–Agricultural 
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Libraries Information Notes (Beltsville, Maryland) 21(7-
8):1-12. July/Aug.
• Summary: Contains details (including contact person & 
photo, address, phone, and fax numbers) about at least one 
major agricultural library in each of the following Eastern 
European countries: Albania, Belarus, Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, 
Slovenia, Slovak Republic, Croatia, and USA.
 The theme of the roundtable: “Providing and 
disseminating agriculture information by means of electronic 
data processing.” The fi fth Roundtable, which will be held 
on 11-16 Sept. 1995 in Prague, Czech Republic, “will 
focus on introducing agricultural librarians and information 
specialists in Central and Eastern Europe to the Internet and 
how to use this important new tool to expand and improve 
library service. Within the global agricultural information 
community, the Internet is profoundly affecting the way 
in which information is accessed, disseminated, and 
used. In particular, Internet technology has the potential 
of overcoming information isolation endemic to rural 
communities and revitalizing rural areas through electronic 
conductivity to business, social, health, and other sectors.”
 A group photo shows each participant. Address: 
ISTIA, National AGRIS/CARIS Centre, Bratislava [Slovak 
Republic] (currently at FAO UN, D.L. Memorial Library, 
Rome, Italy).

1716. Hayes, Keri. 1995. Seeds sown for organic agriculture: 
New regulations and farmer concerns support market 
development. Bluebook Update (Bar Harbor, Maine) 2(3):3. 
July/Sept.
• Summary: Organic standards, being developed by 
the USDA and the United Nations’ Codex Alimentarius 
Committee may well lay the foundation for what could be 
huge increases in organically grown farm crops–including 
soybeans. Dennis Strayer, general manager of Strayer 
Seed Farms in Hudson, Iowa, has seen his sales of organic 
soybeans take off during the last two years, increasing from 
10% of his total soybean sales to almost 30% at present. 
Strayer notes that although farmers have more work to do 
in the fi elds and much more paperwork, the increase in 
profi ts is worth it. SK Food International of Wahpeton, North 
Dakota has been supplying organic soybeans to customers 
worldwide for almost 10 years.

1717. Bounie, Dominique. 1995. Quality and security. Paper 
presented at the Third Bi-Annual SoyAfrica Conference. 
31 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa. 
Organized by Aproma. [10 ref]
• Summary: This presentation, which is packed with useful 
information, consists of a 1-page introduction plus many 
overhead transparencies of charts and tables: Defi nitions 
of quality, safety, hazard. Quality rules of thumb: Quality 
attributes, identifi cation of hazard origins, quantifi cation 

scale of hazard criticity (frequency x gravity x hazard 
detection probability). Mean composition of soya products 
(soybeans, soy fl ours). Composition of proteins: Water 
soluble proteins (albumins, globulins), unlike wheat and 
colza, soy has no water-insoluble proteins (prolamins, 
glutelins). Globulins: The 11-12S fraction (31% of total 
proteins) is glycinin, the 2S fraction (22% of total proteins) 
is trypsin inhibitor, and the 7S fraction (37% of total 
proteins) is conglycinin. Amino acid content of proteins: 
Soya fl our, soy concentrate, soy isolate, wheat fl our, whole 
egg. Effects of industrial treatments on the nutritional value 
of proteins: Heat, alkaline treatment, reactions with lipids 
and their oxidized derivatives, reactions with reducing 
glucids (Maillard reaction), and reaction with polyphenols. 
Functional properties of soya proteins: Solubility, absorption 
and retention of water, viscosity and gelation, stabilisation 
of emulsions, foaming properties. Composition of glucids 
(carbohydrates). Glucids and fi bers–Comments. Composition 
of lipids. Lipids–Comments. Minerals and vitamins. 
Toxins and antinutritional factors: Heat labile (protease 
inhibitors, lectins, goitrogens, antivitamins, urease) vs. heat 
stable (fl atulence factors, phytate, allergens, lysinoalanine, 
saponins, tannins, estrogens, afl atoxins). Factors responsible 
for unpleasant fl avors and taste of soya (bitterness, 
astringency, rancidity) and means of their elimination: 
Oxidation of linoleic and linolenic acid, oxyded [oxidized] 
phosphatidylcholine, urease activity, saponins, phenolic 
substances (tannins, estrogens). Nutritional value of soya: 
conclusions (For optimum PER, avoid both too little and 
too much heat treatment); overheating may also reduce 
solubility and lead to darkening. Microbiological norms for 
soya proteins: Recommendations from Protein Advisory 
Group: aerobics, anaerobics, mold spores, streptococcus 
B, Staphylococcus aureus, sulfi to-reducing Clostridium, 
Escherichia coli, enterobacteria, Shigella, Salmonella, 
Arizona spp. (none/25 gm; e.g. Arizona hinshawii). 
Microbiological norms for blended fl ours (from Codex 
Alimentarius): Aerobics, yeasts and molds, coliforms, 
salmonellae, E. coli, coagulase positive staphylococci. 
The different principles of HACCP methodology (ICMSF, 
1988). Logic sequence for application of HACCP (from 
Codex Alimentarius). Decision tree for all process steps. 
Potential problems in the use of HACCP. Quality assurance 
and ISO 9000, 9001, 9002, 9003, and 9004. Processing of 
uncooked blended fl our: Alternatives for supplementation 
with vitamin/mineral mix. Processing of precooked blended 
fl our: Alternatives for supplementation with vitamin/mineral 
mix. Rehydration before use of un- or pre-cooked fl our: 
Alternatives for supplementation with vitamin/mineral mix. 
Extrusion cooking of blended fl ours. Address: IAAL (Institut 
Agricole et Alimentaire de Lille) / USTL (Universite des 
Sciences et Technologies de Lille)–batiment C6, 59655 
Villenueve d’Ascq Cedex, France. Phone: +33 20 43 4921.
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1718. Conclusions and recommendations. 1995. Paper 
presented at the Third Bi-Annual SoyAfrica Conference. 
1 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa. 
Organized by Aproma.
• Summary: Conclusions: “1. Increasing the production and 
utilization of soya can greatly contribute to the agricultural, 
economic, health and nutritional development in Africa. Such 
development should be led by effective market demand.
 “2. Malnutrition in Africa is a complex syndrome... 
Soya food products can signifi cantly contribute to an 
improvement, especially as regards proteins, energy 
and B vitamins. This also applies to large scale feeding 
programmes...
 “3. Agriculture in Africa is a primary source of 
economic and social well-being. Dynamic agricultural 
systems anchor food security and generate wealth and 
employment. A diversifi ed and fl exible agriculture is more 
resilient and adaptable to change. Soya has a huge potential 
as a multi-purpose subsistence and cash crop for large and 
small scale producers. The promotion of soya should be as a 
contribution to the diversity and adaptability of agriculture.
 “4. In conclusion, on the one hand, the health and 
nutrition sector considers that soya is a useful component 
which can contribute to improve nutrition at local and 
national level and in emergency feeding programmes. On 
the other hand, soya producers and processors consider 
the nutrition promotion of soya as one useful method for 
expanding their market.”
 Recommendations: “1. A regional soybean database to 
be established.” It should include information on: key actors 
in the sector, soybean production, the market, and soybean 
utilisation.
 “Information should be disseminated through various 
media, including for example a regional quarterly soybean 
newsletter.
 “2. A regional soybean promotion training programme 
to be established. One or more existing institutions to be 
up-graded for this purpose, to promote both small and large 
scale utilisation.
 “3. Each country to identify project ideas for the 
promotion of soybean production and utilisation among 
farmers, food processors, traders and consumers. Special 
emphasis should be attached to social marketing. Soya 
promotion should be integrated into broader agricultural, 
health and nutrition development programmes.
 “4. To facilitate the development of soya promotion 
programmes and to help access external resources if 
necessary [i.e. try to raise outside money to support projects].
 “5. A request to be sent to the Director General of F.A.O. 
[FAO] for the establishment of the Africa Soybean Network 
as part of the global Soynet.
 “6. APROMA be asked to assist in the establishment 
of a steering committee for SoyAfrica. Terms of reference, 
budget, constitution and plan of action to be drafted for the 

steering committee. The plan of action should include setting 
up a secretariat to implement the above recommendations.”
 Note the interesting use of the term “soya” instead of 
soybean or soybeans: “Soya has a huge potential...” and 
“Soya producers and processors.”

1719. Iderabdullah, Bisi. 1995. Letter from the Director 
of Imani House, Liberia. Plenty Bulletin (Summertown, 
Tennessee) 11(3):3. Fall.
• Summary: “As a vegetarian in Brooklyn I learned to 
make tofu and made limited use of soy products. When 
our family moved to Liberia I only saw soybeans when I 
went to a company that made animal feed, and it was made 
into pellets and exported. Many of the foods we had come 
to love and depend on were just not available... When 
the war and famine came to Liberia in 1989 our family 
decided that we must fi nd a way to help and enrich the 
diets of the people here as quickly as possible, especially 
the children... We founded Imani House as a Liberian NGO 
to assist victims of the civil war. When I was able to leave 
for New York and began to solicit help for Liberia, I got 
on the phone and called soyfoods factories to no avail. 
Finally I found the number for The Farm... I got Plenty on 
the phone and the next thing I knew I was in Nigeria with 
Chuck Heran learning about the local uses of soyfoods for 
human consumption at the International Institute of Tropical 
Agriculture, IITA. I was very excited and on our trip back to 
Liberia we found that the World Food program (WFP) had 
imported soybeans and people hated them and were literally 
throwing them away. Chuck and I bought some and began 
our fi rst demonstration and taste test here in Liberia in the 
village of Duazon with a population of about 250 persons. 
Milk, nuts, fritters and gravy were well received by all, 
especially the children. Since that time Imani House has 
been trying to improve our soybean growing programs, and 
Plenty is sending a soy technician to help with that. [Ignatius 
Longville of St. Lucia in the eastern Caribbean is in Liberia 
until the end of November–ed.] The suffering continues, 
but we are doing what we think is right in agriculture–
farming for improved nutrition with the outlook of including 
soybeans in the diets of every child and adult.” A photo 
shows a soy cooking demonstration in Monrovia, Liberia.
 Note: Bisi can be contacted c/o Mahmoud Iderabdullah, 
UNDP/Monrovia, P.O. Box 1608 Grand Central Station, 
New York, NY 10163-1608. Address: Director, Imani House, 
Liberia.

1720. Kueneman, Eric A.; Javaheri, F. 1995. Special 
considerations and needs for developing / improving soybean 
production and utilization in Africa. Paper presented at the 
Third Bi-Annual SoyAfrica Conference. 11 p. Held 3-5 Oct. 
1995 at Johannesburg, South Africa. Organized by Aproma.
• Summary: Contents: Introduction. Needs and 
considerations: Demand and utilization, information, 
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cropping system, land preparation (farmer’s choice), variety 
/ seeds (farmer’s choice), pest management, harvest & 
grain handling, farmer saved seed, other considerations. 
Conclusion. Charts: (1) SoyNet–Global Soybean Research 
Network–It has branches in Africa, Latin American & 
Caribbean, and Asia, and is concerned with the production 
and utilization of soybeans in the tropics and sub-tropics. (2) 
Soybean integrated crop management (including utilization). 
Address: 1. Senior Offi cer, Field Food Crops Group, Crops 
and Grassland Service (AGPC), FAO, Rome, Italy; 2. Chief 
Technical Adviser, Food Legume–FAO, P.O. Box 30563, 
Lusaka, Zambia.

1721. Osho, Sidi M. 1995. Soybean processing and 
utilization research at International Institute of Tropical 
Agriculture. Paper presented at the Third Bi-Annual 
SoyAfrica Conference. 19 p. Held 3-5 Oct. 1995 at 
Johannesburg, South Africa. Organized by Aproma. [17 ref]
• Summary: Contents: Introduction (IITA). Soybean research 
at IITA, as it focuses on nutrition in Africa. Nutritional 
value of soybeans. Soybean processing, utilization and 
dissemination model. Impact of soybean utilization project. 
Constraints in research. Policies and programmes that affect 
soybean research at IITA. Conclusion.
 Figures: (1) Comparative cost of selected commodities 
that are sources of protein (and that of their protein) in 
Nigeria (1987-94); beef is by far the most expensive and 
soybean the least expensive.
 (2) The operational strategy for the development and 
introduction of new food products made from soybean. Starts 
with research support funding: IDRC / IITA / JICA.
 (3) Number of indigenous soy processing companies in 
Nigeria; increased from 2 in 1987 to about 50 in 1994.
 “Abstract: Protein defi ciency is still a major problem in 
Africa particularly among the low income group. Soybean 
has the potential for alleviating malnutrition in African 
diets. The paper discusses the role of International Institute 
of Tropical Agriculture in developing soybeans utilization 
technologies suitable for household and small scale 
enterprises.”
 “Conclusion: The future of soybean looks bright in 
Africa. With increasing demand and the increasing costs 
of protein foods, soybean offers one of the best solutions 
for improving human nutrition in Africa; particularly the 
problem of protein energy malnutrition. There is need for 
more research and training in the area of soybean processing 
and utilization. The challenge to the soybean utilization 
program at IITA is to develop strong research programs with 
national programs in African countries. Regarding economic 
policy, it did have a major bearing on the success of soybean 
in Nigeria. It was also evident that the development of 
soybean utilization had strengthened soybean production. 
This justifi ed expansion of the project into neighbouring 
countries with the aim of initiating a similar demand-lead 

production situation.
 “Soybean technologies that were developed were 
appropriate/ intermediate technologies which was an 
upgrading of traditional technologies. Feasibility results have 
shown that some soybean based technologies will increase 
the income generating power of the small and medium scale 
entrepreneurs.” Address: Food Technologist and Coordinator, 
Soybean Utilization Project, International Inst. of Tropical 
Agriculture (IITA), Oyo Road, PMB 5320, Ibadan, Nigeria.

1722. Osho, Sidi M. 1995. Developed soybean technologies 
for household small-scale and industrial levels. Paper 
presented at the Third Bi-Annual SoyAfrica Conference. 
32 p. Held 3-5 Oct. 1995 at Johannesburg, South Africa. 
Organized by Aproma.
• Summary: Contents: Introduction. Soybean food options 
and technology: Use of soybean at house level, soybean 
beverages and ice cream, soybean based baby foods and 
breakfast cereals, weaning / baby food, extrusion cooking 
(IITA concept), other advantages of extrusion processing. 
Impact of soybean utilization project. Conclusion.
 Tables: (1) Chemical composition of soy milk from 
seven milk processors: IITA, IAR&T, Jomatex, Tella Food 
Industries, Mini Opic milk, Samalic Industries, Milk man, 
Deagbo Industries. The protein content ranges from 3.01% 
(Deagbo) to 4.99% (Milk man). (2) Proximate composition 
of some baby food manufactured by Nigerian companies. 
Those containing soy are Nutrend, Babeena, Golden Morn, 
Mama Joy, and Joy Vita; their average price in 1994 is 87 
Naira. Non-soy (mostly imported) are SMA, Similac, Nan, 
and Nan; their average price is 192 Naira–more than twice 
as expensive. (3) Yield and quality of soy oil and affected 
by processing temperature. (4) Nutrient composition of 
selected soy fl ours from the extruder and the screw press. (5) 
Physico-chemical characteristics of crude, partially and fully 
refi ned soy oil.
 (6) Fifty one “soybean products that are being processed 
and marketed by companies in Nigeria (Feb. 1994):” 
The 1½-page table has 5 columns: Number (sequential), 
manufacturing company, location (state in Nigeria), product 
name, % soy
 1. Betamarks, Lagos, Soybean fl ours, 100%
 2. DLOB, Oyo, Soy Oil/High Protein Cake, 100%
 3. Farina, Lagos, Soy beverages, 100%
 4. Kola Agric. Venture, Kwara, Soy Oil/High Protein 
Cake, 100%
 5. Milkman, Oyo, Soy milk, 100%
 6. Oja Farms, Oyo Soy Oil/High Protein Cake/Casasoy, 
30%
 7. Taraku Oil Mills, Benue, Soy Oil/High Protein Flake, 
100%
 8. Uncle Segun Food Processing & Preservative Co., 
Oyo, Soy Powder, 100%
 9. Jomartex, Oyo, Soy milk, 100%
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 10. Lisabi Foods, Lagos, Soy Custard. 30%
 11. Smallette Lagos, -, Soyogi 30%
 12. Funta Oil Mills, Kaduna, Soy Oil/High Protein 
Cake, 100%
 13. Glaxo Nigeria, Lagos, “Babeena” baby food, 30%
 14. Nestle Foods, Lagos, “Nutrend” baby food, 30%
 14a. Nestle Foods, Lagos, “Golden Morn” Breakfast 
food, 30%
 15. Imo Health Foods, Imo, Soy beverages 100%
 16. Cadbury Nigeria, Lagos, “Dash” candies, 10%
 17. Tuns Oil, Osun, Soy Oil/High Protein Cake, 100%
 17a Tuns Oil, Osun, Extruded Products,
 18. Morrison Ltd., Lagos, Extruded Products, 100%
 19. Akiibiti Farms, Ondo, Extruded Products, 100%
 20. Deagbo Industries, Oyo, Soyvita (beverages), 100%
 21. Tella Food Industries, Oyo, Soymilk, 100%
 22. Goodings Health Foods, Lagos, Texturized vegetable 
protein (Nutrela), 100%
 23. Niger Dock, Lagos, Soymilk, 100%
 24. Jof Ideal Family Farm, Ondo, Vegetable oil, 100%
 25. Temitope Biscuit Indus. Ltd., Ogun, Soybiscuit, 
Baby food, 10%, 30%
 26. Orman Industries Company Ltd., Oyo, Extruded soy 
full-fat and defatted soycake 100%
 27. Al-Bahamas, Lagos, Baba Ogi, 30%
 28. Odichie Bakery, Lagos, Soybread, 10%
 29. Morgan, Oyo, Soyfl our, 100%
 30. Pfi zer Nigeria Ltd., Lagos, Livestock feed, 30%
 31. Buckingham Ltd., Lagos, Mama Joy baby food, 30%
 32. Alphatec, Oyo, Soyoil/Livestock feed, 100%
 33. Cocoa Industries, Lagos, Chocolate bar, 10%
 34. Rainbow Manufac. Industries, Ogun, Soyfl our / High 
protein cake, 100%
 35. Florets Ltd. Oyo, Soy fl our / Baby food, 100%
 36. Vita soy, Oyo, Soymilk, 100%
 37. Green Source Nigeria Ltd., Lagos, High protein 
cake, 100%
 38. Dare foods, Oyo, Soyfl our, 100%
 39. Babs Ventures, Ondo, Soymilk/cassory, 100%
 40. Golden Compass Foundation, Lagos, Babyfood, 
100%
 41. CAPL, Lagos, High Protein Cake, 10%
 42. NAINTO Ltd., Lagos, Soymilk, 100%
 43. Parakletos Co. Ltd., Osun, Soyfl our / Baby food, 
100%
 44. Sarah Farms, Oyo, Soyfl our, 10%
 45. Benny Commercial Co. Ltd., Oyo, High Protein 
Cake, 100%
 46. IBOL, Osun, High Protein Cake, 10%
 47. Olayemi Farm, Ondo, Soy Vegetable Oil, 10%
 48. Women’s Group, Jos, Soyfl our, 10%
 49. Golden Oil Indus., Anambra, Soybean oil / Cake, 
100%
 (7) Summary of number of markets and retail sale 

outlets for soybean (seeds & fl our) in Ibadan, Nigeria. Gives 
fi gures collected by IAR&T for January each year from 
1987 (2 markets, 4 retailers, price 1.50 Naira/kg) to 1994 (64 
markets, 1,017 retailers, price 20.00 Naira/kg) to 1994.
 Abstract: “Protein defi ciency is still a major problem in 
Africa particularly among the low income group. Soybean 
has tremendous potential for alleviating protein energy 
malnutrition in root crops / cereal based African diets via 
soybean based industries. This paper discusses the soybean 
technologies available for household, small scale, and 
industrial level.”
 In African diets, almost 60% of the proteins comes from 
cereal grains. Soybeans can be used in traditional recipes and 
foods in a wide variety of forms including whole soybeans, 
soymilk, tofu, soy splits (split soybeans), soy fl our (raw and 
heat-treated), soy paste (cooked soybeans ground to a paste), 
soymilk residue (okara), etc. Traditional Nigerian dishes that 
were found to benefi t from addition of soy are moinmoin, 
akara, kuni, fufu, eba, etc. Soy milk, soy yogurt, and soy 
ice cream have become readily acceptable and available in 
Nigerian markets.
 “Conclusion: The future of soybean looks bright in 
Africa. With increasing demand and the increasing costs 
of protein foods, soybean offers one of the best solutions 
for improving human nutrition in Africa; particularly the 
problem of protein energy malnutrition. There is need 
for more research and training in the area of soybean 
processing and utilization.” Address: Food Technologist 
and Coordinator, Soybean Utilization Project, International 
Inst. of Tropical Agriculture (IITA), Oyo Road, PMB 5320, 
Ibadan, Nigeria. Phone: 234 2 241 2626.

1723. Roberts, Justin J. 1995. Trends in soybean processing 
and utilization. Paper presented at the Third Bi-Annual 
SoyAfrica Conference. 43 unnumbered pages. Held 3-5 Oct. 
1995 at Johannesburg, South Africa. Organized by Aproma.
• Summary: This paper consists entirely of graphics (prints 
of overhead transparencies showing many charts and tables).
 Background with regards to soy products in general: 
Healthy and nutritious, protein rich with all essential amino 
acids, rich in fi bre, rich in vitamins and minerals, low in 
sodium and potassium, cholesterol free and low in fat, 
probiotic.
 Typical soy products available in the RSA [Republic of 
South Africa]: soybeans, untoasted full fat soya fl our, toasted 
full fat soya fl our, micro-milled soya fl our (100 mesh), 
soya mince (coloured or uncoloured)–tvp, textured soya 
concentrate–tsc (red crumble frozen), uncoloured frozen 
(coloured and uncoloured frozen chunks), soya chunks 
(coloured and uncoloured), soya isolate (90% protein), soya 
concentrate (70% protein).
 Typical soya applications in the RSA (many are listed).
 Soyabeans (defatted fl ake products): Food uses, 
industrial uses of soya fl our and grits, soyabean meal (feed 
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uses, industrial uses), soy isolate (edible uses, industrial 
uses).
 Soyabeans (natural full fat products): baked soyabeans, 
seed, soyabean sprouts, stock feeds. Full fat soya fl our (8 
uses), roasted soyabeans (8 uses), soyabean derivatives 
(soymilk, tofu, miso, tempeh, etc.).
 Oil products: crude soyabean oil (glycerol, fatty acids, 
sterols {stigmasterol, sitosterol, tocopherol, hormones}), 
refi ned soyabean oil (edible uses {9 uses listed}, medicinals, 
technical [industrial] uses {12 uses listed}), soyabean 
lecithin (edible uses {emulsifying agent, nutritional, 
stabilizing agent, surface active agents, anti-spattering 
agents, pan grease}, technical [industrial] uses {9 uses are 
listed}).
 Soy products (7 benefi ts listed). Typical soy 
products available in South Africa (18 are listed again). 
Soya applications (Baking industry {7 benefi ts listed}). 
Appropriate technology (8 examples). Research needs 
(12 needs). Soybean research in the Department of Food 
Science, University of Pretoria (12 areas of research). 
Modifi ed INTSOY method of making soymilk (to 
reduce oligosaccharides and urease, lipoxygenase, and 
trypsin inhibitors). Small / micro and small to medium 
food enterprises (SMEs, problems and opportunities). 
Oligosaccharides are probiotic? (7 types of health promotion, 
3 unknowns). Soya protein isolate by ultrafi ltration 
(requires less water than usual isoelectric method). Future 
developments in the soya industry in RSA (turnkey soymilk 
plants, soy sprout mince, milk and fl our, canned soybean 
products, okara in standard white or brown bread and/or 
biscuits, tofu).
 Mopane or mopani from caterpillars / worms of 
Gonimbrasia belina. Address: Dep. of Food Science, Univ. 
of Pretoria, South Africa.

1724. Smit, Michael. 1995. Soybean production in 
Africa. Paper presented at the Third Bi-Annual SoyAfrica 
Conference. 2 p. + 6 p. of tables, charts, and graphs. Held 
3-5 Oct. 1995 at Johannesburg, South Africa. Organized by 
Aproma. [3 ref]
• Summary: Contents: Production trend. Cultivar adaptation. 
Soybean production on the continent of Africa has roughly 
doubled since 1980, rising from 330,000 tonnes (metric tons) 
in 1980 to 603,000 in 1994. According to FAO statistics, 
the major soybean producers presently are Nigeria 160,000 
tonnes, Zimbabwe 150,000, Uganda 75,000, Egypt 67,000, 
and South Africa 63,000.
 FAO recently conducted a study on areas in Africa 
that are suitable for soybean cultivation; the results were 
published in a Report on the Agro-Ecological Zones Project 
1978. According to this report, which only considered 
rainfed production (and did not consider possible irrigation) 
65.1 million ha are very suitable for soybean production, 
200.3 million ha are suitable, and 160.4 million ha are 

marginally suitable (see Fig. 3). From these fi gures it is clear 
that Africa has a huge soybean production potential.
 Fig. 4 shows that Africa currently produces less than 
1% (0.4%) of the world’s soybeans. “I hereby suggest 
that the production of soybeans be encouraged also as a 
renewable resource for as many uses as are practical. Among 
such would be building material, printer’s ink, methanol 
surfactant, and many more.” Address: PhD, Grain Crops 
Institute, ARC, Potchefstroom, South Africa.

1725. Würdemann, Willem. 1995. Low-cost weaning food 
and social marketing. Paper presented at the Third Bi-
Annual SoyAfrica Conference. 7 p. Held 3-5 Oct. 1995 at 
Johannesburg, South Africa. Organized by Aproma.
• Summary: Contents: Introduction (Royal Tropical Institute 
{KIT}). The need for weaning foods (“UNICEF {1991} 
estimated that as much as 50% of all children in tropical 
countries pass through a stage of serious malnutrition when 
growing up, Particularly the weaning period {6-24 months} 
is critical”). Nutritional education and domestic preparation. 
A market for locally produced ready-made weaning foods. 
Market oriented development of local production. The 
scope and restraints for expansion. A project idea for social 
marketing in Kenya.
 “In the past few years increasing quantities of low-cost 
weaning foods have been manufactured in various African 
countries for food-aid and relief programs, using local raw 
materials. Since 1987 the World Food Programme (WFP), 
UNHCR [United Nations High Commissioner for Refugees] 
and NGO’s in Malawi have purchased Likuni Phala 
produced by both medium and small-scale producers. In 
Kenya, local private companies (House of Manji and Proctor 
& Allen) manufacture large quantities of UNIMIX for 
UNICEF and W-MIX for WFP. These products are processed 
mixtures of maize and soya beans, fortifi ed with vitamins 
and minerals...” Ex-factory prices are around US$375/metric 
ton.
 Note: “Likuni Phala factory produces Likuni Phala 
(fortifi ed soya enriched fl our). The unit is a non-profi t 
making organization set up to reduce the incidence of 
malnutrition among vulnerable groups at household level. 
Mulanje Mission Likuni Phala Production Unit (LPPU) was 
set up by Mulanje Mission Hospital [in southeast Malawi] 
with technical and fi nancial support from the Royal Tropical 
Institute of the Netherlands, Ministry of Health (Malawi) and 
World Food Programme (WFP).
 “Five years ago the unit was handed over to the 
development arm of Blantyre CCAP synod for administrative 
and technical support. At present due to fi nancial diffi culties 
the unit is operating below its maximum capacity. Mulanje 
Mission Hospital has interest in the LPPU because of the 
several feeding programmes carried out through the Primary 
Health Care department and the Nutrition Rehabilitation 
Unit. There is high demand for Likuni Phala but currently 
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the unit cannot meet the demand. Due to LPPU’s strategic 
importance Mulanje Mission Hospital in liaison with 
Blantyre Synod Health and Development Commission 
(BSHDC) and would like to boost production capacity at the 
unit to meet the ever-increasing demand for Likuni Phala.” 
Address: Ir., Royal Tropical Institute (KIT), Amsterdam, 
Netherlands.

1726. Idowu, I.A.; Osho, Sidi. 1995. An update of soybean 
food technology generation and transfer problems in Nigeria: 
A review of experiences. Paper presented at Conference on 
Postharvest Technology and Commodity Marketing in West 
Africa. 8 p. Held 27 Nov.-1 Dec. 1995 at Accra, Ghana. [8 
ref]
• Summary: Published in 1998 under the title “A review of 
experiences with soybean food technology generation and 
transfer in Nigeria,” in Ferris, R.S.B., ed. 1998. Postharvest 
Technology and Commodity Marketing in West Africa. 
Proceedings of a Conference...
 Contents: Introduction. Agricultural technology 
generation and transfer concepts. The issue of untapped 
human resources for technology generation and transfer. 
The prospects for soybean production in Nigeria. Processing 
and utilization of soybean. Utilization classes and forms of 
soybean products (fermented products such as soy-ogi or 
dawadawa, soy-milk, meat substitutes). Important points 
on soybean processing and utilization: Acceptability of 
soybean product, suitability of equipment, misinformation 
about soybean products, profi tability. Improving the status of 
soybean production, processing, and utilization in Nigeria. 
Address: 1. Coordinator, lecturer of the Dep. of Agricultural 
Extension and Rural Development, Univ. of Agriculture, 
Abeokuta, Nigeria and Socio-Economic Consultant on 
the IDRC/IITA Soybean Utilization Project; 2. Food 
Technologist, Grain Legumes Improvement Programme, 
IITA, Ibadan, Nigeria and Coordinator, IDRC/IITA Soybean 
Utilization Project.

1727. Paine, Heather. 1995. Soyafrica ‘95. Soyafoods (ASA, 
Europe) 6(3):6. Autumn.
• Summary: On October 3-5, 1995 the third bi-annual 
Soyafrica conference was held in Johannesburg, South 
Africa, at the Karos Indaba Hotel; it was attended by 
80 delegates from various African nations. Participants 
registered on Oct. 3, and papers were presented on Oct. 4-5. 
The conference was sponsored and organized by APROMA, 
with assistance from the Commercial Oilseed Processors 
Association of Zimbabwe. APROMA is an international, 
professional non-profi t Association of the Commission of 
the European Union (EU), whose members are organizations 
and individuals involved in coffee, cocoa, cotton, oilseeds, 
and other commodity sectors in ACP [African, Caribbean, 
and Pacifi c] countries and in the EU. The author was invited 
to speak about processing trends in Europe. Delegates hope 

their countries can become self-suffi cient in soybean product; 
they do not consider their countries to be potential exporters.
 This year’s conference adopted the format of two 
separate and parallel sessions, one for small scale soybean 
processors, and the other for large scale. The keynote 
address on the fi rst day was given by Dr. Sidi Osho of the 
International Institute of Tropical Agriculture (Ibadan, 
Nigeria) who discussed her work on soybean processing 
and utilization. She believes that soya may solve many of 
Africa’s nutrition problems, and stressed the need for more 
research, and the need to develop and maintain links between 
policy makers, industry, and other research organizations. 
Appropriate technologies should be encouraged to upgrade 
traditional processes, which can then be implemented at the 
household level.
 Prof. J.J. Roberts of the University of Pretoria, South 
Africa, looked at the more commercial side of soybean 
processing and discussed research being conducted at his 
university.
 Mr. George Hutchinson of the Commercial Oilseeds 
Producers’ Association (COPA), Harare, Zimbabwe, gave an 
overview of soybean production in southern Africa, noting 
that Nigeria, South Africa, and Zimbabwe are presently the 
largest producers and users.
 Dr. Kenneth Bailey, a nutrition consultant with the 
World Health Organization talked about the value of 
soya in human nutrition, especially in relation to feeding 
young children. The prevalence of malnutrition in Africa 
is increasing at the rate of 50% every 5 years. While breast 
feeding is still widely practiced in most African countries, 
many problems arise during weaning when inappropriate 
low-protein foods are given to children, often with disastrous 
results.
 At the household level, a major problem is training 
people how to cook and process soybeans correctly; the 
second day’s session on small-scale production addressed 
this problem in detail.
 At the end of the conference, 8 recommendations were 
agreed upon: 1. A regional soyabean database should be 
established. 2. A regional quarterly soybean newsletter 
should be established. 3. A regional Soybean Training Center 
should be established, and an existing institution should be 
up-graded to a regional training center. 4. The work, terms of 
reference, and a budget for the Steering Committee should be 
formalized. A constitution for the Steering Committee should 
be drafted. 5. Each country should identify project ideas 
for promotion of soybean production and utilization among 
small scale farmers. 6. Assistance should be provided to the 
national programs to develop the project ideas into project 
documents and/or funding where external funding is needed. 
7. A request should be sent to the Director-General of FAO 
for the establishment of the African Soyabean Network as 
part of the Global Soynet. 8. APROMA should be asked 
to assist (hiring a full-time person and other funding) with 
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activities 1-7 above.
 Contacts: (1) APROMA, 52 avenue Louis Lepoutre, 
B-1600 Brussels, Belgium. Phone: +32 2345 2174; Fax: 
+32 2 345 2304. (2) Mr. George Hutchinson, Commercial 
Oilseeds Producers’ Association (COPA), Box 592, Harare, 
Zimbabwe. Phone/fax: +263 4 790423. Address: Editor, 
Soyafoods, P.O. Box 328, Richmond, Surrey TW9 1GB, 
England, UK. Phone: 0181 940 9278.

1728. Agbo, N.G.; Kouame, N.C.; Kohoro, H.; Traore, 
R.; Osho, S.M. 1995. Status of soybean production and 
utilization in Cote d’Ivoire. Paper presented at Conference 
on Postharvest Technology and Commodity Marketing in 
West Africa. 6 p. Held 27 Nov.-1 Dec. 1995 at Accra, Ghana. 
[3 ref]
• Summary: Published in 1998 under this same title in Ferris, 
R.S.B., ed. 1998. Postharvest Technology and Commodity 
Marketing in West Africa. Proceedings of a Conference...
 “Abstract: Soybean production was introduced 
offi cially into Côte d’Ivoire in 1989. In order to initiate 
the production of that crop, the government decided to 
assign this responsibility of the work to the offi ce named 
‘Direction et Controle des Grand Travaux’. This offi ce has 
the duty to settle farmers in the north-west regions of the 
country, particularly in the district of Touba and Odienne. 
A modernized agriculture system was set for the farmers 
selected. The investment involved in the project to start with 
was 56.10 millions US dollar (41.032 millions F CFA). From 
the fi rst harvest in 1991 to the last in 1994, the production 
increased progressively to reach 25 206 tonnes. Regarding 
the utilization of soybean, we could state that the crop is only 
known by industrials and some people living in urban areas 
and on the production site. Therefore, initiatives should be 
taken in order to inform more people in Cote d’Ivoire on 
various advantages the crop offers for humans and animal 
nutrition. Different ways of utilization need also to be 
given to them for a proper use and development of some 
commercial activities. This outcome will, probably, help 
farmers improve their health and increase their incomes.”
 Contents: Introduction. Utilization of soybeans: 
Utilization in the production area, utilization in non-
producing and urban areas. Marketing study (The only fi rm 
in the country that processes soybeans is named Tritrufaf and 
is located in Bouake, near the center of the country. The main 
products are soybean oil {47% of production} and animal 
feed. Potential soy products include soymilk, soyfl our, soy-
attieke (local food), and soybean-cereal mixes). Conclusion. 
Address: 1. Laboratoire de Biotechnologie et de Science des 
Aliments, Departement de Biochimie, Faculte des Sciences 
et Techniques (FAST), 22 B.P. 582 Abidjan 22; 2. Institut des 
Savanes (IDESSA), Bouake; 3. Ecole Nationale Superieure 
Agronomique (ESA), Yamoussokro; 4. Consultante 
Socio-Economiste; 5. Food Technologist & Coordinator, 
Soybean Utilization Project, International Inst. of Tropical 

Agriculture, Oyo Road, PMB 5320, Ibadan, Nigeria.

1729. Osho, Sidi M.; Dashiell, K.E. 1995. Expanding 
soybean production, processing, and utilization in Africa. 
Paper presented at Conference on Postharvest Technology 
and Commodity Marketing in West Africa. 13 p. Held 27 
Nov.-1 Dec. 1995 at Accra, Ghana. [12 ref]
• Summary: Published in 1998 under this same title in Ferris, 
R.S.B., ed. 1998. Postharvest Technology and Commodity 
Marketing in West Africa. Proceedings of a Conference...
 Contents of paper: Abstract. Introduction. Need for 
soybean production and utilization. Soybean production and 
utilization in Africa. Impact of soybean utilization in Africa.
 Tables: (1) 1. Composition of soybean (per 100 gm). 
(2) Amino acid profi le of soybean protein (grams of amino 
acid per 16 gm of nitrogen). (3) Comparative cost of protein 
from selected food sources in Nigeria–1995. Soybean is 
the lowest, followed by Cowpea. Milk powder is the most 
expensive, followed by pork.
 (4) Production of soybeans in Zambia and Zimbabwe 
(1981-1984). (5) Uses of soybeans in different countries 
of Africa. The 7 countries are: Nigeria, Ghana, Malawi, 
Mozambique, Swaziland, Zambia, Zimbabwe. These uses 
are: Cooking oil (5 countries use it), animal feed (6), baby 
foods (5), supplement fl our (5).
 (6) The percentage of farmers producing and using 
soybean in IDRC project sites in Nigeria (1987, 1991, 1992). 
The states and sites are: IAR&T–Oyo and Lagos States: 
Ikoyi (PS), Ijaye (PS), Igangan (NPS), Imota (UC), Idimu 
(UC). NCRI–Niger State: Diko (PS), Mungorota (NPS), 
Bida (UC). NAERLS–Kaduna State: Kurmin Masera (PS). 
Mokwa village (NPS). Kaya (UC). UNN–Enugu State: 
Okuku (PS). Ozalla (NPS). Enugu (UC). Abbreviations / 
Legend: PS = Production sites. NPS = Non-production sites. 
UC = Urban center. The percentage of farmers planting 
soybeans has increased each year. In 1992 some 81% of 
farmers in Kurmin Masera were planting soybeans, as well 
as 80% in Diko. Utilization has also increased; in 1992 3 
sites had 80% or more utilization.
 (7) Soybean products processed and marketed by 
companies in Nigeria as of Feb. 1993. Fifteen companies 
are listed. For each is given: Location (state). Product. 
% Soybean used in the product. There are more than 30 
such processing companies nationwide and new ones are 
springing up regularly. “This has tremendously affected the 
marketing of soybean and its products” (p. 12).
 Population and food production: Africa, one of the 
world’s largest continents, has an estimated population of 
646.28 million in 1992. But of all the continents, Africa 
has the fastest population growth; about 3% a year during 
1980-1985, increasing to 3.1% in 1995. Yet food production 
in Africa grew by only 1.82% from 1980 to 1984, thus 
far behind the rate of population growth. For the past two 
decades, the growth of food production has consistently 
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fallen behind the growth of population, with a resulting 
decrease in per capita food production. Many African 
countries that were self-suffi cient in food 10 to 20 years ago 
are now importing food (p. 2, 5).
 Soybean production in Nigeria: In 1983, hectarage was 
estimated at 30,000 ha; this “increased to 110,000 ha in 1986 
and is expected to be at least 1 million ha in 1996.” Note: 
FAO statistics for Nigeria show production of 68,000 tonnes 
in 1986, rising to 300,000 tonnes in 1989, and 322,200 
tonnes in 1996.
 Note: Nigeria was the largest soybean producer in 
Africa from 1963 to 1977 and from 1988 to 2003. Egypt 
was the largest soybean producer in Africa from 1978 
to 1986. Address: 1. Food Technologist & Coordinator, 
Soybean Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road; 2. Program Leader, Grain Legume 
Improvement, IITA. Both: PMB 5320, Ibadan, Nigeria.

1730. Osho, S.M.; Ogundipe, H.O.; Dashiell, K.E. 1995. 
Soybean processing and utilization in Nigeria. In: Anthony 
U. Osagie, ed. 1995. Tropical Postharvest: Proceedings of 
the Short Course/Conference on Reduction of Postharvest 
Losses of Perishable Crops held at the University of Benin, 
Benin City, Nigeria, December 1-14, 1991. v + 207 p. See p. 
109-15. Illust. 30 cm. *
Address: 1. IITA, Ibadan, Nigeria.

1731. Benziger, Vincent; Shanmugasundaram, S. 1995. 
Taiwan’s frozen vegetable soybean industry. AVRDC 
Technical Bulletin No. 22. 15 p. *

1732. Bhatnagar, P.S. 1995. FAO/UNDP Project 
RAS/89/040: a success story publication series on soybean 
production in India. Bangkok, Thailand: FAO Regional 
Offi ce for Asia and the Pacifi c. ii + 20 p. [8] p. of plates. 
Illust. (mostly color). 25 cm. *
• Summary: Edited by Narong Chomchalow, Hans V. Henle.

1733. International Institute of Tropical Agriculture. 1995. 
Annual report 1994. Ibadan, Nigeria. 64 p. 28 cm.
• Summary: Soybeans are discussed at various places in this 
report. IITA, founded in 1967, is staffed by approximately 
150 scientists and other professionals from about 40 
countries and 1,500 support staff. “Research focuses on 
smallholder cropping systems in the humid and subhumid 
tropics of Africa and on the following major food crops: 
cassava, maize, plantain and banana, yam, cowpea, and 
soybean.
 Lukas Brader, Director General, reports: “Sub-Saharan 
Africa is the only region in the world where the population 
increases faster than food production. The region’s 2% rate 
of annual growth in food production, as against the 3% 
annual growth in population, stems from a 30-year decline in 
per capita food production” (p. 1).

 A color map (p. 5) shows the four different 
agroecological zones in humid and subhumid tropical 
Africa: humid forest, moist savanna, mid-altitude savanna 
and woodlands, dry savanna and Sahel. For example, the 
southern quarter of Nigeria is humid forest, the middle half 
is moist savanna, and the northern quarter is dry Savannah 
and Sahel. IITA’s seven stations are also shown: Ibadan, 
Onne, and Kano (Nigeria), Cotonou (Benin), Mbalmayo 
(Cameroon), Ferkessedougou (Côte d’Ivoire), and 
Namulonge (Uganda).
 Page 7 discusses 1994 highlights, including soybean 
varietal development in Uganda, Cameroon, and Nigeria. 
Page 35 summarizes IITA’s work with nodulation of 
improved “tropical” soybeans; these soybeans nodulate with 
cowpea rhizobia and nitrogen accumulates in the usual way. 
Soybean/maize rotations were found to be useful for farmers 
who can purchase little, if any, fertilizer. Pages 50 and 52 
discuss soybean research by the crop improvement division, 
and plant health management division. Address: Oyo Road, 
PMB 5320, Ibadan, Nigeria.

1734. Obatolu, V.A.; Osho, S.M.; Cole, A. 1995. Chemical, 
biological and sensory evaluation of extruded maize 
complemented with soybean and cowpea. In: Proceedings of 
the 21st Annual Conference of Nutrition Society of Nigeria. 
2 p. Held on 5-8 April 1995. [2 ref]
• Summary: The prevalence of malnutrition in Nigeria, 
especially among children, has led to frequent studies on 
the improvement of infant diet. The diet of most children is 
based on cereal grains, especially maize and sorghum, which 
are traditionally fermented, then ground to a paste–which is 
fi nally cooked to get a smooth gruel. Maize is already low in 
tryptophan, and this method of processing eliminates neatly 
all the water-soluble nutrients.
 Food legumes, because of their high protein content, 
offer a natural supplement to this staple diet. In Africa, 
cowpea is the choice of many populations “while soybean 
occupies a premier position as a world crop because of its 
high protein content.
 “The purpose of this study was the assess the quality 
of soybean and cowpea used in fortifying maize through 
extrusion cooking.”
 Conclusion: The inclusion of a legume in weaning diets 
can go a long way towards alleviating malnutrition among 
children in Nigeria. Corn-soy blends had good acceptability. 
Address: 1. Inst. of Agricultural Research and Training 
(IAR&T), OAU; 2. International Inst. of Tropical Agriculture 
(IITA); 3. Dep. of Human Nutrition, Univ. of Ibadan. All: 
Ibadan.

1735. Shanmugasundaram, S. 1995. List of publications: 
1961-1995. Shanhua, Taiwan. 11 p. Unpublished manuscript. 
[147 ref]
• Summary: This personal bibliography, which also 
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contains publications on crops other than soybeans (incl. 
cucumbers and mung beans), is divided into the following 
10 sections. Within each section, the publications are listed 
chronologically: Refereed journals (25 total publications). 
Newsletters (23). Guide sheets (4). Chapters in books (4). 
Symposium or workshop papers (67). Books where he is 
an editor or co-editor (5). Society meetings (8). Theses (2). 
Bibliography (2). Other (6). Total: 147. Address: AVRDC, 
Shanhua, Taiwan.

1736. Shannon, Dennis A.; Mwamba, K.M.; Kubengu, M.; 
Mpoy, M.C. 1995. Adoption of soybean: A comparative 
analysis of cultural practices in Zaire and Nigeria. J. of 
Farming Systems Research-Extension 5(2):39-54. [21 ref]
• Summary: “Introduction: Until recently, many 
agriculturalists familiar with Africa believed that soybean... 
was not suited to peasant agriculture in sub-Saharan Africa. 
This belief was predicated on the assumptions (1) that 
African farmers would not eat soybean (Vanneste, 1986); and 
(2) that agronomic limitations rendered the crop unsuited to 
low-resource farmers in the lowland humid and sub-humid 
tropics. Unlike most other legume crops, soybean varieties 
developed in temperate regions were not able to nodulate and 
fi x nitrogen with Rhizobium bacteria indigenous to African 
soils (Dashiell et al., 1987). Secondly, when seed of these 
varieties were stored under conditions of high humidity 
and temperature, they rapidly lost their viability. These two 
constraints severely restricted the crops’ utility to small-scale 
farmers who could not obtain inoculant and proper seed 
storage facilities, Whingwiri (1987) reported that soybean 
production was ‘not very attractive’ to peasant farmers in 
Zimbabwe owing to a number of constraints including poor 
nodulation, lack of knowledge about inoculants, shattering 
and low yields.” Address: 1. Asst. Prof., Dep. of Agronomy 
and Soils, 202 Funchess Hall, Auburn Univ., Alabama 
36849-5412, formerly Agronomist, International Inst. of 
Tropical Agriculture (IITA), Ibadan, Nigeria.

1737. Garcia Uriarte, Alvaro. 1996. The Cuban Ministry 
of Food Industry and the Food Industry Research Institute 
(Interview). SoyaScan Notes. Jan. 9. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: Alvaro (who likes to be called “Alvarito”) gave 
this presentation while standing by a model of the Food 
Industry Research Institute (FIRI; In Spanish: Instituto de 
Investigaciones para la Industria Alimenticia–IIIA) near 
Havana. He is director of this institute.
 The Ministry of Food Industry is divided into fi ve 
units: Meat, dairy, fruit and vegetables, grinding/milling and 
fi ltering, and confections (including drinks, both alcoholic 
and nonalcoholic). This Ministry operates 300 medium and 
large food factories nationwide. It also inspects local food 
factories which are under the direction of local governments.
 This is the only Food Industry Research Institute (FIRI) 

in Cuba; within it are many pilot plants as part of the general 
concept of an integrated research center. The original focus 
of the FIRI was meat and dairy products. FAO helped to 
start it, with additional help from the Netherlands, Sweden, 
and Denmark. Construction began in 1977 and FIRI began 
operation in 1980. The main goals of FIRI are (1) Applied 
research, including the development of new products for 
the people of Cuba, developing new and better uses for 
by-products, and teaching. The Palacio de los Pioneers 
is a vocational training and education center in Havana 
under the Ministry of Education. In the university there are 
two food-related majors: food science & technology, and 
food engineering. Address: Ing., Director, Food Industry 
Research Inst. (Instituto de Investigaciones Para la Industria 
Alimenticia), Carretera Guatao Km 3½, La Lis 19200, 
Havana City, Cuba. Phone: 21-6986 or 21-6742.

1738. Garcia Uriarte, Alvaro; Ortega, Alberto. 1996. Recent 
history of soyfoods in Cuba. Part I (Interview). SoyaScan 
Notes. Jan. 9. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Overview: Since 1995 Cuba has become 
the rising star among developing countries in the use of 
soyfoods–and especially dairylike products. Cuba is the 
fi rst Third World country to realize the potential of dairylike 
soy products to enhance the nutrition of the population 
while dramatically reducing costs and imports of feeds 
required by dairy animals. In the last 2 years, the Cubans 
have constructed about 34 “soy dairies” inside of inactive 
or partially inactive cow dairies. In 1995 they made 34 
million liters of soy yogurt and soy yogurt drink, which 
they distribute free of charge to children ages 7-14. They 
are now also making delicious non-dairy soy ice cream and 
spreadable soy cream cheese. In addition, almost all of the 
regular ice cream made in Cuba now contains 50% soymilk.
 This remarkable story was told during two long sessions, 
mainly by Alvaro, with Alberto adding many key points, 
in Alvaro’s offi ce. Alvaro is director and Alberto is vice-
director of Cuba’s Food Industry Research Institute (FIRI; 
In Spanish: Instituto de Investigaciones para la Industria 
Alimenticia–IIIA) near Havana. Catherine Murphy translated 
the fi rst session and Dr. Gilberto Fleites translated the 
second. Shurtleff took notes and asked quite a few questions, 
but this was more the telling of a story than an interview. The 
meeting was arranged by Pam Montanaro, director of the 
Soy Cubano! program at Global Exchange, San Francisco. 
She has met with Alvaro and Alberto many times before and 
Soy Cubano! has helped signifi cantly to further development 
of soybeans and soyfoods in Cuba. Soy Cubano! has given 
Alvaro and Alberto several of Shurtleff’s books, helped them 
to exchange correspondence, and arranged for Shurtleff’s 
present trip to Cuba. The atmosphere is relaxed and friendly.
 Alvaro begins: “We would like to tell you the complete 
story, in depth, of the development of soyfoods in Cuba from 
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1984 to the present. You are the fi rst person to whom we 
have ever told the story in this much detail. Please fell free 
to ask questions.” Shurtleff explains that he is not interested 
in commercial secrets. Alvaro laughs and says “Don’t 
worry. We’ll let you know if you ask about anything that is 
confi dential.” Cuba hopes to export some of the proprietary 
technology and processes they have developed.
 This phase of Cuba’s work with soyfoods began in 
early 1984, when Fidel Castro obtained a Mechanical Cow 
from Brazil. Note: This relatively small-scale soymilk 
production machine was developed in Sao Paulo, Brazil, 
by Dr. Roberto H. Moretti (of Vanguarda Mecanica and 
the Dep. of Food Technology, FEA/UNICAMP) starting in 
1976 and it was patented in 1979. By Nov. 1980, according 
to Dr. Moretti, 80-90 Mechanical Cows were in operation 
in Brazil. Fidel has long been interested in and concerned 
about food, nutrition, and malnutrition worldwide, and 
especially in developing countries. It was for this reason that 
he obtained a Mechanical Cow–which cost about $40,000. 
After 48 hours without sleeping, Alvaro and his collaborators 
fi nished installing the Cow at the Food Industry Research 
Institute (FIRI). They began using it with much enthusiasm. 
One month later when the Brazilians arrived, they were to 
surprised to see it in operation, making soymilk and various 
products. Ten copies of the Cow were soon made at Cuba’s 
Ministry of Mechanization. But despite much research 
and attempts to fl avor the soymilk with various fruits, it 
continued to have a strong beany fl avor. Soymilk from the 
Cow was fi rst sold in 1984 at 15 outlets in Havana at non-
rationed dairy products stores in the “parallel market.” It 
was not well accepted by the Cuban people, who ended up 
feeding it to their pets. The product was withdrawn after 
1 to 2 years, but scientists at FIRI began a new project to 
study soyfoods and fl avor problems in greater depth. By the 
beginning of the 1980s partially defatted soy fl our (expressed 
under pressure, but not texturized) was being used in Cuba as 
an extender in ground meat at levels of 2% to 5%.
 In 1990 a series of disasters struck Cuba. Shortly after 
the dissolution of the Socialist/Soviet Bloc (Warsaw Pact 
alliance) in late 1989 and early 1990, Cuba suddenly lost at 
least 75% of its trade, which had focused on sugar bought 
by the Soviet Union through long-term agreements at prices 
well above the world market price of that moment. Food 
production dropped due to a severe shortages of fertilizers, 
agrichemicals, gasoline, and imported feed for animals. 
What Cuba now calls the Special Period was phased in. 
The situation grew even worse in October 1992 when the 
United States passed the Torricelli Act (also known as 
the “Cuban Democracy Act”) The United States had had 
an embargo on trade with Cuba since 1960, but the new 
Act became essentially a blockade (a true blockade is a 
military operation), in which the U.S. very effectively 
pressured foreign nations and companies not to trade with 
Cuba–in violation of the United Nations charter, the charter 

of the Organization of American States, and virtually all 
international law. The Torricelli Act made the economic 
embargo on Cuba more severe than it had previously been. 
It curtailed Cuba’s ability to trade with subsidiaries of 
U.S.companies abroad, 90% of which was trade in food and 
medicine. Thus, it effectively prevented food and medicine 
from being shipped to Cuba. The only exception was 
humanitarian aid. The Torricelli Act also made it illegal for 
Cubans living in the USA to send dollars back to relatives 
and friends in Cuba.
 In response to the Special Period, FIRI began to work 
fi rst on the meat supply, by extending ground meat with 
textured extruded soy fl our–which was 10 to 15 times 
less expensive than meat on a protein basis. Initially Cuba 
imported textured soy fl our from Mexico. Two extended 
meat products were developed: Extended ground beef 
was sold in the neighborhood meat/butcher ration shops 
(carnicerias), and extended meat patties were sold at places 
called Saz (a chain of popular cafeterias) on the free market.
 One traditional meat product that Cubans love is 
picadillo, which consists of ground meat, garlic, onion, and 
lemon, and which is sold at the meat ration shops. Instead 
of pure meat, FIRI now used a mixture of 70% textured soy 
fl our and 30% ground meat. The seasonings in this picadillo 
extendido largely masked the soy fl avor, but the reaction of 
the Cuban people was not very good. Of course, they had 
no idea of what was in the new mystery product, and how 
much of it. They were used to pure meat, yet the nation was 
paralyzed, so this was no longer an option. Even though food 
was in short supply, there was a large excess of money, so it 
was not an economic issue–the extended meat had to be sold 
only at the meat ration shops if everyone was to get a fair 
share.
 The second extended meat product developed by FIRI, 
the patties, were sold like a hamburger, between buns, with 
catsup and mustard. The Ministry of Food Industry of Cuba 
(MINAL) got a patty-forming machine named Koppens from 
the Netherlands, and the patty-making operation was very 
successful. MINAL then bought 15 more patty machines, 
one for each province, and by 1990 Cuba was making 
200,000 meat-soy patties a day. Continued. Address: 1. Ing., 
Director; 2. Vicedirector. Both: Food Research Inst. (Instituto 
de Investigaciones para la Industria Alimenticia), Carretera 
Guatao Km 3½, La Lis 19200, Havana City, Cuba. Phone: 
21-6986 or 21-6742.

1739. INTSOY. 1996. Soybean processing and utilization. 
June 4-28, 1996. An international training program 
(Brochure). Urbana, Illinois. 12 panels. 22 x 10 cm each.
• Summary: Contents: Basic topics to be presented in 
the 1996 course are the same as for the 1995 course. 
Professional opportunities. Cost and travel information (the 
course costs $4,300 plus an estimated $1,600 for room, 
board, and other local living expenses. INTSOY is unable to 
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offer scholarships). This is the 16th offering of the training 
program. Some 170 persons from 26 countries have attended 
the course. Danny Erickson is the training offi cer in charge. 
Address: International Soybean Program, Univ. of Illinois, 
169 Environmental and Agricultural Sciences Building, 1101 
West Peabody Drive, Urbana, Illinois 61801. Phone: (217) 
333-6422.

1740. INTSOY. 1996. Soybean processing and utilization. 
May 27 to June 20, 1997. International soybean program 
(Brochure). Urbana, Illinois. 12 panels. 22 x 10 cm each.
• Summary: Contents: Basic topics to be presented in 
the 1997 course are the same as for the 1996 course. 
Professional opportunities. Cost and travel information (the 
course costs $4,300 plus an estimated $1,600 for room, 
board, and other local living expenses. INTSOY is unable 
to offer scholarships). This is the 17th offering of the 
training program. More than 190 persons from 41 countries 
have attended the INTSOY course. Address: International 
Soybean Program, Univ. of Illinois, 169 Environmental and 
Agricultural Sciences Building, 1101 West Peabody Drive, 
Urbana, Illinois 61801. Phone: (217) 333-6422.

1741. Denhart, Roger. 1996. Processing soybeans in Ukraine 
(Interview). SoyaScan Notes. March 8-9. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: In 1991 Roger, who is a soybean producer 
in Illinois, went with 70 other Americans to Ukraine on a 
short-term Christian mission project with a group named 
Team Expansion, out of Cincinnati, Ohio. At the time this 
group worked in about 25 foreign countries. They go into an 
area, spend a few weeks trying to establish Christians and 
start a church, they work with them in different ways, then 
after a few years they will pull out and the church nationals 
will be there and the project will be up and running. But 
in the Soviet Union, Gorbachev said they could come as 
Christians if they did a social exchange. So Roger went as 
an agricultural expert–that’s how he got in the door. He was 
one of the fi rst Americans to visit the Kherson Agricultural 
Institute. He grew to know the vice-director and his family 
personally. They wouldn’t show him any farms, but 
eventually friends took him to visit the School Farm. He met 
Irene who was a teacher, and her husband took him to visit 
the State Farm on a Saturday. It was a small village where 
98% of the people had outhouses and chickens in the yard. 
They will typically have electricity but not natural gas. The 
furnaces will be fi red with coal or wood. They farm jointly. 
The two basic types of farms are the sohos (state farms) 
and kohos (collective farms). One of their favorite jokes is: 
What’s the difference between them? Answer: There is none. 
Roger’s group found out that workers on the state farms 
are extremely lazy, whereas the collective workers are just 
somewhat lazy. After working and investing in Ukraine, 
Roger has come to the conclusion that “capitalism isn’t 

perfect, but its a heck of a lot better than Communism.”
 In Kherson there is a huge combine factory with 13,000 
employees. Iron ore goes in one end, gets transformed 
into steel, and fi nished combines come out the other. They 
make everything they need there except the rubber tires and 
the paint. They even make the glass. Roger was the fi rst 
American in that plant in 102 years.
 After his fi rst visit, Roger returned to Ukraine in 1992 
and took 12 soybean varieties which he believed would 
do well in that area. Asgrow donated a whole container of 
soybean seed in 1993 to his project. He did lots of variety 
testing in Ukraine. He now probably knows more about 
what soybean varieties do well in Ukraine than any other 
foreigner.
 Roger’s company has worked closely with two 
collectives and two state farms. Two weeks ago, in Feb. 
1996, he cut those former relationships off because they 
just didn’t work or fulfi ll their end of the bargain. They 
understood and were all very good about it. “They stole 
from us terribly. The farms are going bankrupt and they were 
going to drag us down with them.” Roger’s company is in 
the process of taking back all its farming equipment.
 Now Roger owns 50% of a company named Freedom 
Farm International, which started as a soybean production 
operation but is now focused on soybean processing; it is 
indirectly focused on soybean production. His company 
plans to buy soybeans from Ukrainian soybean growers, and 
to support them with technology and equipment, seeds and 
herbicides. This company is using two Insta-Pro extrusion 
cookers and an extruder to process soybeans into oil and 
meal in Ukraine. His company is the fi rst soybean processor 
in Ukraine since it became independent of the former Soviet 
Union. He obtained grant money from USAID. There were 
5-6 such grants given in Ukraine and 12-15 in Russia. His 
project was the fi rst among all of these to be completed 
successfully; most have been unsuccessful. He is working 
closely with Wilmot Wijeratne and others at INTSOY. He 
has traveled to Ukraine 19 times since 1991. He is working 
closely with a number of Ukrainians at the Agricultural 
Institute in Kherson, a city of about 400,000 people. One of 
his employees is Irene Palishova, an Associate Professor of 
English who speaks fl uent English.
 He would like to add value to the soybean meal he 
now produces, by milling it into soy fl our and using it as an 
extender for meat sausages. The technology for doing this 
was developed by INTSOY in Egypt. He took some of his 
soybean fl our to a local Ukrainian sausage maker who added 
it at the 20% level and was very happy with the results. He 
has found that it is not necessary to educate Ukrainians on 
the value of soybeans; they already understand.
 Roger has heard that there is a small soybean association 
in Ukraine but it is pretty much defunct; some people would 
like Roger’s people to try to revive it. One of the farm 
directors that he fi rst worked with, in 1992, was the head of 
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the Kherson Oblast association. A man who has worked for 
Roger in the past, age 55, is a soybean production expert 
with a PhD, who is known throughout the former Soviet 
Union as “Mr. Soybean.” He and his wife speak pretty good 
English and he is very bright. He has visited the USA at least 
twice. He is still active teaching and doing research.
 Roger’s company may still get back into soybean 
production, but in a 50-50 relationship but in a cash-rent 
situation, where they rent the land.
 There is another American guy who is a soybean farmer 
in Roger’s region of Ukraine. He has been growing soybeans 
there for several years. He is working with an independent 
farmer and is struggling, but Roger thinks he will make it. 
Roger is trying to help him to get registered and do business 
there. Address: Freedom Farm International, 513 Crestwood 
Dr., St. Joseph, Illinois 61873-9427. Phone: 217-469-2254.

1742. Rayes, Kamal. 1996. Designing and developing the 
CIDA soy program in Sri Lanka. New developments with 
Plenty Canada (Interview). SoyaScan Notes. March 12. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Kamal designed and developed the CIDA soy 
program in Sri Lanka. In 1983 he was sent to Sri Lanka 
to look at an industrial soy project and possible work with 
soyfoods at the grass-roots level. He designed the project 
with two parts: (1) An industrial part, that never took off, 
because be thinks CIDA never understood what he was 
talking about, and (2) A grass-roots part, which did well. His 
grass-roots soyfoods project in Sri Lanka was the world’s 
fi rst. At the time INTSOY had a pilot plant in Gannoruwa 
with a food specialist. There was little or no soy industry 
in Sri Lanka at the time. Kamal designed a small soy plant 
($3-4 million) but he got the richest man in Sri Lanka 
interested in getting involved. “He told me in about 1983 
or 1984: ‘If you build this plant and you give me four per 
years (2 people for 2 years) to show us how to manage it, I 
am willing to pay you back everything you put in and at the 
same time I will reserve (free of charge) 49% of the equity 
of the plant for the farmers growing and delivering the soya 
beans.’ He was owner of the Mercantile Bank in Colombo. 
The whole beautiful idea never happened; it was too diffi cult 
for CIDA bureaucrats to understand. This would have been 
a fi rst in the history of development.” For details, call Mr. 
Jeyabalan in Toronto at 416-498-1394. He knows Ellen 
Jayawardene. He brought in Muttiah Jeyabalan to manage 
the Plenty Canada program. Kamal was later shifted to 
CIDA’s program in Indonesia, but he was kept informed of 
developments in Sri Lanka. Then he took early retirement 
from CIDA. After a few years Plenty Canada started to fall 
apart. He thinks Larry McDermott was fi red or left and there 
is a new board of directors. “Now they are almost folded. I 
think they are about to close shop.” They were doing little 
by 1992. Kamal is a native of Egypt and is now age 64. He 
came to Canada 31 years ago; before that he was involved 

with international development at the United States. Now he 
is thinking of doing something with soymilk, soy yogurt, and 
soy ice cream in Ontario. He wonders whether the ProSoya 
technology in Ontario is superior to the one that INTSOY is 
promoting. Address: 296 Sherwood Dr., Ottawa, ONT K1Y 
3W6, Canada. Phone: 613-728-2792.

1743. IITA Research. 1996. Training courses, workshops 
continue to stress effective partnerships. No. 12. p. 30-31. 
March.
• Summary: IITA will be offering a course titled “Home-
level and small-scale processing of soybeans” from 28 Oct. 
to 8 Nov. 1996 at Ibadan, Nigeria. Address: Ibadan, Nigeria.

1744. Miles, Carol A. 1996. Edamame as an alternative crop 
in southwest Washington. Pacifi c Northwest Sustainable 
Agriculture Newsletter 8(1):6-7. March.
• Summary: Gives results of an edamame variety trial 
conducted with 13 commercial varieties and 10 AVRDC 
varieties at Chehalis, Washington state, in 1995. White Lion 
and Shironomai gave the best yields.
 Note: Shironomai also refers to an elegant Japanese style 
of dancing. Address: PhD, Washington State Univ. Extension 
Agricultural Systems, Chehalis, Washington. Phone: 360-
740-1295.

1745. Owolabi, A.O.; Mac-Inegite, J.O.; Olowoniyan, F.O.; 
Chindo, H.O. 1996. A comparative study of the nutritional 
status of children in villages in northern Nigeria using and 
not using soya beans. Food and Nutrition Bulletin (United 
Nations Univ.) 17(1):42-48. March. [23 ref]
• Summary: “Roots and tubers [such as yams and cassavas] 
account for 78% of the total calorie intake of Nigerians, and 
animal products (including fi sh) less than 3%.”
 “The nutritional status of 240 children between the ages 
of 2 and 15 years in communities that use or do not use soya 
beans was evaluated by conventional methods. There were 
signifi cant differences (p < .05) in the nutritional status of 
pre-school (2-5 yr) and school-age children (6-15 yr) in the 
three communities. Using weight-for-height as an index of 
acute malnutrition, 32.5%, 25.5%, and 22.6% of pre-school 
children were normal in Kurmin Masara, Kaya, and Makera, 
respectively, as were 44.6%, 24.4%, and 21.7% of school-
age children. Kurmin Masara, a community producing and 
using soya beans, had a signifi cantly higher percentage (p 
< .05) of nutritionally normal and a lower percentage of 
severely malnourished children than the other two villages. 
Generally, malnutrition was more pronounced in school-age 
children in the three communities. Soya bean accounted for 
34.4%, 28.5%, and 1.3% of the protein intake of children 
2 to 15 years of age in Kurmin Masara, Kaya, and Makera, 
respectively.
 “Our fi ndings appear to validate the importance of 
soya bean in the diet of children, especially in this period 
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of economic recession when animal protein sources are 
very expensive. Extension service efforts are necessary in 
Nigeria and other African countries to increase soya bean 
production and use to improve the nutritional status of the 
population, particularly young children.” Address: 1, 3-4. 
Food Technology and Rural Home Economics Programme, 
National Agricultural Extension and Research Liasion 
Service, Ahmadu Bello Univ., Zaria, Nigeria.

1746. Ibarguen, Carlos. 1996. Soybeans in Bolivia 
(Interview). SoyaScan Notes. April 17. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: “Bolivia presently produces a huge amount of 
soya. Right now it is our principal agricultural product and 
probably our largest non-traditional export crop,” joining the 
traditional chief crops of coffee, sugar, potatoes, corn, and 
cocoa (sold for cocaine processing).
 As early as 1961 soybeans were being tested at the 
Agricultural Experiment Station of Los Llanos, located at 
General Saavedra, a small town near Santa Cruz, Bolivia. 
However Carlos thinks that almost none of the government 
organizations which existed during the 1960s or 1970s 
still exist today. This is because since 1985 it has been 
government policy under president Victor Paz Estenssoro 
to “modernize the state by making the federal government 
much smaller” and turning responsibility for most former 
federal projects, functions and activities over to the private 
sector or to international organizations, such as the United 
Nations, FAO, the World Bank, and the InterAmerican 
Development Bank (IDB). This has nothing to do with social 
unrest. Bolivia has had almost no guerilla warfare; Peru and 
Colombia are the ones with the guerillas.
 Soybeans have become so important in Bolivia largely 
because of Brazilian infl uence. Bolivia is located along the 
western border of Brazil and is divided into 9 departments 
(like provinces or states). The department of Santa Cruz, 
where most of Brazil’s soybeans are grown, shares a border 
with the Brazilian states of Mato Grosso and Mato Grosso 
do Sul, both of which produce a lot of soybeans. Several 
decades ago, Brazilian soil used to grow soybeans was 
becoming exhausted and yields were dropping, so Brazilian 
investors began to look around for better soil. They began 
to investigate the soil in Bolivia, and found that the land in 
the department of Santa Cruz gave soybean yields that were 
sometimes three times greater than land in Brazil. Moreover, 
many areas of Brazil give only one crop a year, where 
some parts of Santa Cruz give 3 crops a year. So Brazilian 
investors began to buy land for soybeans in Bolivia.
 Farmers in Santa Cruz, Bolivia, have grown soybeans 
for a long time (Carlos thinks since at least the 1940s or 
1950s) but always on a small scale for local consumption. 
The soybean did not become an important crop in Brazil 
until about the mid-1980s. Recently a huge private group of 
Colombian investors with a company named Gravetal have 

invested heavily in soya in Bolivia. About two or three years 
ago they constructed a soybean crushing plant in southeast 
Santa Cruz on the Paraguai River, near Puerto Suarez, in 
a special river “export corridor” named the Hidrovia, a 
“hydro pathway infrastructure development project” which 
is attracting international funds to improve port facilities, 
deepen the river channel, etc. The Paraguai River fl ows south 
through Paraguay and Argentina, where it joins the Paraná 
River, than enters the Atlantic Ocean at the Rio de la Plata 
near Buenos Aires, Argentina. They export a lot of soybean 
oil and meal down that river.
 The rise of soybeans in Santa Cruz has nothing to do 
with coca (for cocaine) or the drug trade, since coca has 
never been grown much in Santa Cruz; the coca leaf is 
grown in areas of La Paz and Cochabamba departments, but 
not Santa Cruz.
 There are two good sources of information on soybeans 
in Bolivia: (1) The national secretary of agriculture–
Secretaria Nacional de Agricultura y Ganaderia, Avenida 
Camacho #1471, La Paz, Bolivia. Contact Carlos Agreda, 
Subsecretario de Agricultura. Fax: +591 2 357-535. (2) A 
very active private trade association in charge of all crops 
in the area of Santa Cruz, where most of Bolivia’s soybeans 
are grown. Since soya is their biggest crop, they are experts 
on it–Camara Agropecuaria del Oriente, 3er. [trecer] Anillo 
Interno, Avenida Piraí, Santa Cruz de la Sierra, Bolivia. 
Contact Erwin Reck, director. Fax: +591 3 522 621.
 Note: According to offi cial statistics, published in 
Soya Bluebook ‘94 (p. 221), Bolivia was the fourth largest 
soybean producer in Latin America (after Brazil, Argentina, 
and Paraguay), having produced a record 520,000 tonnes 
(metric tons) in 1993/94. Five years earlier, in 1988/89, 
Bolivia produced 294,000 tonnes of soybeans, and ten 
years earlier, in 1983/84 only 58,000 tonnes. Thus Bolivian 
soybean production has increased almost 9-fold during the 
last decade. Address: Commercial Representative, Bolivian 
Embassy, 3014 Massachusetts Ave., N.W., Washington, DC 
20008. Phone: 202-483-4410.

1747. Manceau, Michel. 1996. Re: SoyAfrica conferences, 
Global Soynet database, and Aproma. Letter (fax) to William 
Shurtleff at Soyfoods Center, April 18–in reply to inquiry. 1 
p.
• Summary: Three SoyAfrica conferences have been 
organized by Aproma: In March 1991 at Harare, Zimbabwe; 
in 1993 at Victoria Falls, Zimbabwe; and in 1995 at 
Johannesburg, South Africa. According to an article 
in Aproma Review, these conferences discuss soybean 
production, utilization, and consumption in Africa, and the 
future of soybeans in nutrition and commerce on the African 
content. Reports from these conferences are not available for 
wide circulation.
 At the fi rst SoyAfrica conference in 1991 in Zimbabwe, 
there were 37 participants from the following countries 
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(listed alphabetically): Angola (3 participants), Botswana 
(2), Kenya (3), Malawi (2), South Africa (1), Tanzania (3), 
Uganda (3), United Kingdom (UK, 1), United States (USA, 
1), Zambia (3), Zimbabwe (12 participants).
 At the third SoyAfrica conference in 1995 in South 
Africa, there were over 80 participants.
 Global Soynet is a computerized database which has 
been established by the Food and Agricultural Organization 
(FAO) of the United Nations. It contains information on 
world soybean production and trade. For more information 
contact: FAO, Via delle Terme di Caracalla, 00100 Rome, 
Italy. Phone: +39 (6) 579 74 608. Fax: +39 (6) 579 73 
152. Address: Director General, Aproma, 52 avenue Louis 
Lepoutre, B-1060 Bruxelles, Belgium. Phone: +32 2 345 21 
74.

1748. Buchanan, Alex. ed. 1996. Proceedings of the 
Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. Illust. No index. 30 cm. [Eng]
• Summary:  See next page, The fi rst international 
conference of this type was held in Jilin, China, in 1990. 
Contents: Foreword, by Dr. Saipin Maneepun, Chairman, 
Scientifi c Committee. Scientifi c committee (13 members 
plus 2 secretaries). Executive summary, by Alastair 
Hicks. Keynote address. Part I: Crop technology related 
to processing (2 plenary papers, 2 regular papers, and 13 
poster sessions). Part II: Post-production systems (1 plenary 
paper, 4 regular papers, and 2 poster sessions). Part III: Food 
processing technology (1 plenary paper, 7 regular papers, and 
21 poster sessions). Part IV: Food science and nutrition (1 
plenary papers, 5 regular papers, and 7 poster sessions). Part 
V: Tempe (6 regular papers, and 1 poster session). Part VI: 
Feed technology (2 plenary papers, and 7 regular papers). 
Part VII: Marketing technology (1 plenary paper, and 2 
regular papers). Part VIII: Industrial technology (1 plenary 
paper, 4 regular papers, and 5 poster sessions).
 This conference was organized by the Department 
of Agricultural Extension, Ministry of Agriculture and 
Cooperatives, Thailand. In collaboration with Institute 
of Food Research and Product Development, Kasetsart 
Univ., Thailand. Supported by FAO, American Soybean 
Association, and United Soybean Board.
 On the back cover, below a logo of an orange soybean 
superimposed on a globe inside a yellow square, is written: 
“Soybeans and soyfoods: Green, clean and healthy.” 
Address: Bangkok, Thailand.

1749. Cuptapun, Yaovadee; Varanyanond, Warunee; 
Hengsawadi, Duangchan; Tungtrakul, Patcharee. 1996. 
Nutritional evaluation of traditional fermented soybean 

(tua nao). In: Alex Buchanan, ed. 1996. Proceedings of the 
Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 220-24. [5 ref]
• Summary: Tua nao is a fermented soybean product widely 
consumed in northern Thailand. The beans are wrapped in 
banana leaves and the fermentation takes 3-4 days at room 
temperature. Thua nao is served as a paste or dry chip, and is 
used in dishes as a fl avoring agent.
 Three samples of tua nao were purchased in northern 
Thailand from markets in Lampoon, Lampang, and Mae 
Hong Son provinces. The protein quality was investigated. 
The PER [protein effi ciency ratio] ranged from 1.44 to 1.83. 
The NPU [net protein utilization] ranged from 51.25 to 68. 
The BV [biological value] ranged from 70 to 81.17. And the 
TD [true digestibility] ranged from 75.70 to 84.67.
 Valine and methionine were found to be the limiting 
amino acids in tua nao. It was concluded that tua nao alone is 
not a satisfactory protein source; it should be consumed with 
foods that are rich in its two limiting amino acids, such as 
“fi sh, shrimp, beef, soybean, peanut, and sesame seed.”
 Figures show: (1) A fl ow diagram for the production of 
dry tua nao (tua kab) and boiled soybeans.
 Tables show: (1) Nutritional composition of whole dry 
soybeans, boiled soybeans, fresh tua nao, and dried tua nao 
(per 100 gm). (2) Amino acid content (mg/gm of protein) of 
raw soybean, boiled soybean, fresh tua nao, and dried thua 
nao. (3) Proximate composition (%) of each of 4 samples 
of tua nao, and 1 each of boiled soybean, and casein. (4) 
Vitamin content of tua nao. (5) Essential amino acids (mg/
gm of protein) in tua nao and FAO/WHO standard. (6) PER, 
NPU, BV and TD of tua nao, boiled soybean and casein. 
Address: Inst. of Food Research and Product Development, 
Kasetsart Univ., Bangkok 10903, Thailand.

1750. Kwon, T.W.; Song, Y.S. 1996. The role of soybean 
in Oriental food systems. In: Alex Buchanan, ed. 1996. 
Proceedings of the Second International Soybean Processing 
and Utilization Conference: 8-13 January 1996, Bangkok, 
Thailand. Bangkok, Thailand: Printed by Funny Publishing 
Limited Partnership. Distributed by The Institute of Food 
Research and Product Development, Kasetsart University. 
xviii + 556 p. See p. 20-32. [19 ref]
• Summary:  Contents: Introduction. Direct uses of 
soybeans. Nutritional signifi cance of soybeans. Concluding 
remarks.
 Page 22: “Most traditional soybean foods described 
so far are known to have originated in China, and then 
gradually have been introduced or have spread into other 
Asiatic countries. Of course, there are a few exceptions, 
such as soy sauce and Tempeh. As a matter of fact, ancient 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   623

© Copyright Soyinfo Center 2021



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   624

© Copyright Soyinfo Center 2021

Chinese records indicate that soy sauce is not indigenous 
to China, but rather was introduced from Korea during the 
era of the Koguryo Dynasty (2nd century BCE to 668 CE). 
Another typical example is Tempeh, which was developed in 
Indonesia then introduced to neighbouring countries.”
 Tables: (1) Traditional nonfermented soybean food 
products: Fresh soybeans (Put kong in Korea; Edamame in 
Japan), toasted soy powder (Kong ka ru in Korea; Kinako 
in Japan), soy sprouts (Kong na mool in Korea; Daizu no 
moyashi in Japan), soymilk (Kong kook, Doo yoo in Korea; 
Tonyu in Japan), soymilk fi lm (Yuba in Japan; Tou-fu-pi in 
Chinese), soy curd (Doo bu in Korea; Tofu in Japan).
 (2) Traditional fermented soybean food products: 
Fermented whole soybeans (Tempeh in Indonesia and 
Malaya; Natto in Japan; Hamanatto in Japan) soy sauce 
(Kang jang in Korea; Shoyu in Japan), soy paste (Ko chu 
jang in Korea; Miso in Japan), fermented soy curd (Sufu in 
China), fermented soy pulp (Tempeh gembus [okara tempeh] 
in Indonesia; Oncom ampas tahu in Indonesia).
 (3) Essential amino acid composition of rice and 
soybean and FAO/WHO reference pattern of amino acids 
(mg/gram of Nitrogen).
 (4) Per capita daily soybean consumption for soyfood 
use in selected countries:
 Taiwan 54.89 gm.
 Korea 27.62 gm.
 Japan 20.82 gm.
 China 12.88 gm
 Indonesia 11.51 gm.
 Singapore 7.40 gm.
 Malaysia 4.38 gm.
 Thailand 1.64 gm.
 Philippines 0.55 gm.
 (5) Nitrogen balance data when feeding mixtures of beef 

protein and Supro isolated soy protein.
 (6) Nutrient content of soyfoods (per 100 grams): 
Soybean, soy sauce, ko chu jang, soy paste. natto, chongkuk 
jang, tempeh, soy curd (tofu), soybean sprout.
 (7) Major causes of mortality in selected countries 
(per 100,000 people). Countries: Korea, Japan, Singapore, 
America, Germany, Hungary. For the period 1991-1994 
Cardiovascular disease is the leading cause of death in all 
of these countries, however the death rates are higher in 
Western countries.
 (8) Animal and isolated soy protein foods used in study 
with hypercholesterolemic men in Canada.
 (9) Isofl avone contents of soy varieties of Korean 
soybeans: The isofl avones are genistein, daidzein and 
daidzein+genistein. The highest is the Danyop variety with 
2317 mg/kg. The lowest is the Hwaum variety with 458 mg/
kg. Thus, there is a huge range of variation among soybean 
varieties.
 (10) Breast-cancer and prostate-cancer mortality in 
soyfood-consuming countries compared to the United States, 
per 100,000 people (age adjusted).
 Korea is 2.6 and 0.5
 China is 4.7 and unknown.
 Japan is 6.0 and 3.5
 Hongkong is 8.4 and 2.9.
 United States is 22.4 and 15.7.
 Source: American Cancer Society (Atlanta, Georgia). 
1992. “Cancer facts and fi gures.”
 Figures show: (1) The effect of dietary proteins on 
plasma cholesterol in rabbits. Source: Carroll et al. 1975. 
Plant proteins lower blood cholesterol.
 (2) Cytotoxicity of genistein–it kills cancer cells. 
Address: 1. Director, Inst. of Food Sciences; 2. Associate 
Prof., Dep. of Food and Nutrition. Both: Inje Univ., South 
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Korea.

1751. Nguyen, M.H.; Hicks, P.A. 1996. Australian membrane 
technology for soybean processing. In: Alex Buchanan, ed. 
1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 534-39. [6 ref]
• Summary: The most common membrane technology 
processes are microfi ltration (MF), ultrafi ltration, reverse 
osmosis (RO–also known as hyperfi ltration, HF), and 
electrodialysis. Contents: Abstract. Introduction: Principles. 
Simple applications. Ultrafi ltration membrane as a membrane 
reactor. Potential applications: Microfi ltration of process 
water, ultrafi ltration of soy whey, nanofi ltration for soy whey 
recovery, advanced applications (counterdiffusion for the 
desalting of soysauce {fi g. 3}, microfi ltration, ultrafi ltration, 
osmotic distillation). Address: 1. Senior Lecturer, Univ. of 
Western Sydney, Hawkesbury, Australia; 2. Agricultural 
Engineering/Agro Industry Offi cer, RAP, FAO of the UN, 
Bangkok, Thailand.

1752. Osho, S.M. 1996. Fortifi cation and enrichment of 
African diets using soybeans. In: Alex Buchanan, ed. 1996. 
Proceedings of the Second International Soybean Processing 
and Utilization Conference: 8-13 January 1996, Bangkok, 
Thailand. Bangkok, Thailand: Printed by Funny Publishing 
Limited Partnership. Distributed by The Institute of Food 
Research and Product Development, Kasetsart University. 
xviii + 556 p. See p. 314-21. [15 ref]
• Summary: Contents: Abstract. Introduction. Materials and 
methods: Research was conducted to incorporate soybeans, 
on a household scale, into traditional root and tuber crops 
(e.g., cassava), cereals (e.g., maize, sorghum, millet, rice), 
developed appropriate processing techniques for making tofu 
and soy tempe [tempeh] based products, used an extruder to 
develop commercial products containing soy, disseminated 
the technologies developed to rural households and small-
scale companies.
 Results and discussion: A good example of how 
soybean has improved nutritional values is by fortifi cation 
of cassava and gari, quality and acceptability of local soft 
cheese (warankashi, made by coagulating cow’s milk with 
an aqueous extract from the leaves of the sodom apple 
{Calotropis procera}), and soybean curd (tofu), tempe is a 
nutritious Oriental food.
 Tables: (1) Nutrient composition of local gari and 
fortifi ed soybean gari. Four columns. (a) Nutrients. (b) 
Control gari. (c) 75% cassava + 25% soybean milk residue 
[okara]. (d) 75% cassava + 25% whole soybean paste.
 (2) Sensory evaluation of soygari compared with local 
gari. Gari fortifi ed with okara (overall acceptability 6.7) was 

almost as well accepted as traditional gari (6.8).
 (3) Chemical composition of local cheese (warankashi) 
and soybean curd (tofu).
 (4) Sensory evaluation scores for warankashi (overall 
acceptability 6.4) and tofu (5.0).
 (5) Chemical composition of tempe-fortifi ed maize 
based weaning foods (dry weight basis).
 “Conclusion: Through aid from the International 
Development Research Centre (IDRC) Canada, the 
International Institute of Tropical Agriculture (IITA) is 
collaborating with national programs in Nigeria and recently 
Ghana, Cote d’Ivoire and Benin to develop household and 
small-scale processing techniques for soybean. The project is 
also planning to extend coverage to other African countries. 
The future of soybeans looks bright in Africa.” Address: 
International Inst. of Tropical Agriculture, Oyo Rd., PMB 
5320, Ibadan, Nigeria.

1753. Plenty Bulletin (Summertown, Tennessee). 1996. Soy 
on the frontlines, Liberia, West Africa. 12(1):1, 3. Spring.
• Summary: From September to December of 1995, with 
help from the Trull Foundation of Texas, Plenty was able to 
send a soy / agricultural technician to Liberia to support the 
farming work of Imani House (IH). The volunteer technician 
was Ignatius (Gomier) Longville, a Caribbean native, who 
had worked with Plenty on the Island of St. Lucia from 
1984 to 1990. “Gomier is a ‘Roots’ (Rasta) farmer skilled in 
ways of growing foods under adverse conditions employing 
the natural rhythms and resources of the earth. Gomier 
provided very practical, hands-on assistance related to 
growing soybeans and other crops in nutrient-defi cient soils 
for Liberian families... He also worked with the IH staff in 
conducting soy food preparation workshops for farming 
families, technicians from other development assistance 
organizations, and UN representatives. At the World Food 
Day Exposition in Monrovia, Gomier and the IH staff 
performed soy demonstrations for 10,000 people! They won 
fi rst prize for their food production demo at this Exposition.
 “Recently IH sent out a letter asking NGOs working 
in rural areas to commit at least 10 acres each for the 
growing of soybeans. They have been bombarded by 
requests for seed and information ever since.” Photos show: 
Gomier with several African men making soymilk at a 
workshop in Liberia. Gomier and 3 other people at a IH soy 
demonstration plot under palm trees.

1754. Shanmugasundaram, S. 1996. The evolving global 
vegetable soybean industry. In: Alex Buchanan, ed. 1996. 
Proceedings of the Second International Soybean Processing 
and Utilization Conference: 8-13 January 1996, Bangkok, 
Thailand. Bangkok, Thailand: Printed by Funny Publishing 
Limited Partnership. Distributed by The Institute of Food 
Research and Product Development, Kasetsart University. 
xviii + 556 p. See p. 472-78. [6 ref]
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• Summary: Contents: Abstract. Introduction & history. 
Vegetable soybean–Area, production, supply, demand, 
domestic and foreign trade: Japan, Taiwan, USA, other 
countries (Thailand, China, Vietnam, Indonesia, Australia, 
New Zealand). The role of AVRDC in the evolving scenario 
of vegetable soybean (Malaysia, Sri Lanka, Granada, 
Philippines). Address: Plant Breeder, and Director, 
International Cooperation Program, Asian Vegetable 
Research and Development Center, P.O. Box 42, Shanhua, 
Tainan 741, Taiwan.

1755. Wijeratne, Wilmot B. 1996. The role of training in 
processing and food use of soybean. In: Alex Buchanan, 
ed. 1996. Proceedings of the Second International Soybean 
Processing and Utilization Conference: 8-13 January 1996, 
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny 
Publishing Limited Partnership. Distributed by The Institute 
of Food Research and Product Development, Kasetsart 
University. xviii + 556 p. See p. 149-54.
• Summary: “Integration of soybean into traditional 
food systems will improve human nutrition and support 
agribusiness in the developing world. The spread of 
processing technology and acceptance of soybean foods 
can be enhanced by hands-on training at the international, 
regional and national levels. Training at international training 
centers should expose national and regional trainers to a 
wide range of processing technologies and product concepts. 
Regional training should foster lateral transfer of technology, 
taking advantage of commonalities in regional dietary 
patterns. National level training programs should focus on 
country-specifi c strategies for processing and food use of 
soybean at the commercial and grassroots levels. Mutual 
cooperation among international, regional and national 
training centers will maximize the use of available resources 
and the effectiveness of training programs. Training 
providers could initiate a dialog on such mutual cooperation 
at ISPUC-II.
 “Background: The developing world produces 
approximately 50% of the world soybean crop which was 
estimated at 138.25 million metric tons for 1994. This is a 
valuable potential resource to enhance protein and energy 
content of human diets. The challenge is to incorporate 
soybean into traditional food systems in a manner acceptable 
to the respective populations.
 “Unfortunately, soybean utilization in most leading 
soybean producing countries in the developing world follows 
the western pattern where edible oil is used for human food 
and valuable protein is fed to livestock. Although soy protein 
has boosted livestock production in developing countries, 
foods of animal origin are still out of reach of large segments 
of populations that need better nutrition. Only about 10% of 
the total soybean crop is used for direct human consumption. 
This is restricted primarily to countries of South-East Asia 
where soybean has been a part of the traditional diet for 

centuries. Clearly, there is a technology gap which limits the 
direct food use of soybean in countries outside South-East 
Asia.
 “Until recent times, soybean was not traditionally a 
major part of the cropping systems of developing countries. 
Hence it is a new crop and a new food material to many 
developing countries. Secondly, soybean is different from 
traditional food legumes in physical and chemical properties 
as well as enzyme systems that have a bearing on its cooking 
quality and fl avor. Attempts to process soybean without 
knowledge of the scientifi c basis for these constraining 
factors have resulted in negative responses to soy foods.
 “A considerable amount of research has been conducted 
on food processing with soybeans. The scientifi c basis 
for factors constraining food use of soybean is now well 
known. Methods of overcoming these constraints have 
been documented. However, much of this knowledge and 
expertise remains in centers of excellence without fi nding 
practical application at the fi eld level. Effective training 
programs are required to transfer this knowledge and 
expertise.
 “Current Status of Training in Soybean Processing 
and Utilization: Crop production continues to be the main 
focus of national, regional and international programs on 
soybean development. Technical cooperation is also greatly 
skewed toward crop production technologies. The neglect 
of postharvest aspects often leads to a situation where the 
production sector is hampered by lack of demand for the crop 
and poor returns to the farmer. Integration of postharvest 
aspects is critical to the success of overall programs on 
soybean development. Training in processing and utilization 
will play a key role in stimulating the demand for soybean. 
In its international soybean development services, INTSOY 
has always advocated a balanced and integrated approach, 
including crop production and utilization aspects. Several 
county level programs have benefi ted from such an approach 
where training in postharvest processing and utilization was 
given due emphasis.
 “Sri Lanka: Particularly noteworthy is the Sri Lanka 
Soybean Development Program which began in the 1970s. 
Key resource persons of the program received training in 
postharvest processing and utilization at INTSOY. In turn, 
they developed country level training programs tailored to 
the needs of the public, private and NGO sectors involved 
in processing and utilization of soybean. With the necessary 
fi nancial and administrative support of the government, 
several thousand candidates received training at levels 
appropriate to their responsibilities. Key resource persons 
from the Sri Lanka Soybean Program have also provided 
training services to soybean development programs of 
neighboring countries.
 “Philippines: The Accelerated Soybean Production and 
Utilization Program (ASPUP) of the Philippine Council 
of Agriculture & Forestry Research and Development 
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(PCARRD) incorporated postharvest aspects as an integral 
component of the project document. The project includes 
strong collaboration with the University of the Philippines 
at Los Banos where expertise and facilities for soybean 
processing is available. The progress of in-country training 
and technology transfer under this project will be presented 
at the poster session.
 “India: The long term national soybean development 
program of the Indian Council Agricultural Research 
incorporated a subproject on soybean processing and 
utilization (SPU). Under the SPU, a pilot scale soybean 
processing facility was established at the Central Institute of 
Agricultural Engineering (CIAE) in Bhopal. Several resource 
personnel were trained in soybean processing and utilization 
at INTSOY and other U.S. institutions. Today, SPU has 
become a national resource for training and technology 
transfer for establishment of micro-enterprises in soybean 
processing. Progress of SPU will be presented at the poster 
session.
 “Egypt: In more recent times, the Food Technology 
Research Institute (FTRI) in Giza, Egypt, and INTSOY, 
carried out a three-year collaborative project on development 
of soybean processing and utilization. The project included a 
strong program on training of trainers in soybean processing 
technology at the commercial and village levels. Physical 
facilities including a well equipped pilot plant, product 
development kitchen and laboratories were established under 
the project. The facility was commissioned in May, 1994. 
With the technical expertise and physical facilities in place, 
this project is serving the training needs of extensionists and 
agribusiness in Egypt.
 “Brazil: During the past two decades, Brazil has become 
the second largest soybean producing country in the world. 
The Centro Nacional Pesquisa de Soja (EMBRAPA/CNPSo) 
in Curitiba was primarily responsible for the phenomenal 
increase in soybean production. Postharvest processing and 
utilization of soybean in Brazil has followed the western 
pattern. In recent times, CNPSo has placed emphasis on 
food processing with soybean. Resource persons have been 
trained at INTSOY. CNPSo has developed physical facilities 
for training in soybean processing and utilization. Many soy 
food recipes have been developed and training programs are 
being conducted on a routine basis. CNPSo and INTSOY 
are collaborating on programs for further development of 
training and other activities to support food use of soybeans.
 “Thailand: The Institute of Food Research and Product 
Development (IFRPD) in Kasetsart, Thailand, has been 
a national and regional resource for research and training 
in soybean processing and utilization. This institute has a 
variety of expertise in soybean processing and excellent 
physical facilities for training. This institute has developed 
soybean utilization programs at the national level, serves 
the needs of local soybean enterprises and provides regional 
training on demand. The full potential of this institute as a 

center of excellence for training in soybean processing and 
utilization is yet to be exploited.
 “Indonesia: The Department of Food Science & 
Technology of the Bogor Agricultural University in 
Indonesia is a highly recognized center for training in 
soybean technology, particularly for tempeh processing. 
Countries in the region have benefi ted from training at this 
center. A lesser known but potential training resource is 
the Institute for Research & Development of Agro-Based 
Industry (IRDABI) in Bogor. IRDABI is serving the applied 
research and training needs in soybean processing at the 
national level. This center has much to offer in terms of 
regional training in various aspects of soybean processing 
technology” (Continued). Address: Director, International 
Soybean Program (INTSOY), Univ. of Illinois, USA.

1756. Wijeratne, Wilmot B. 1996. The role of training in 
processing and food use of soybean (Continued–Document 
part II). In: Alex Buchanan, ed. 1996. Proceedings of the 
Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 149-54.
• Summary: (Continued): “People’s Republic of China: 
China has the longest history of production and food use 
of soybean of any country in the world. There is no doubt 
that China is a repository of knowledge and expertise in all 
aspects of soybean processing and utilization. The Chinese 
Academy of Agricultural Sciences demonstrated its readiness 
to cooperate with the rest of the world in a very tangible 
way by hosting the fi rst international conference on soybean 
processing and utilization (ISPUC-I).
 “Through its experience in co-hosting ISPUC-I and 
subsequent interactions with Chinese institutions, INTSOY 
is convinced that it is time to develop mechanisms to 
incorporate China into the fabric of international cooperation 
in soybean technology. While China has much to offer in 
training, technology and equipment, it could also benefi t 
from developments in soybean utilization technology that 
has taken place in the rest of the world.
 “The International Soybean Program (INTSOY): For 
26 years, INTSOY has served as a center of excellence for 
training in soybean technology. Since 1985, INTSOY is 
concentrating its efforts entirely on postharvest processing 
and utilization of soybean. During the past fi ve years, 137 
candidates from 92 private and public institutions in 31 
countries of Asia, Africa, Latin America, Middle East and 
the independent states of the former Soviet Union have 
received training at INTSOY. Training programs have been 
modifi ed and updated to meet the changing needs of the 
clients. Several types of training, including group training, 
customized individual training and agribusiness support 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   628

© Copyright Soyinfo Center 2021

programs are offered on a regular basis.
 “It is becoming increasingly diffi cult to satisfy the 
demand for training at INTSOY. The primary reason is that 
a large number of individuals requesting training can not 
fi nd fi nancial support. Each year, INTSOY offers a number 
of scholarships with support from U.S. sources. These funds 
are diminishing. International donors fi nd the cost of training 
at INTSOY to be too high, particularly because of expenses 
associated with international travel and subsistence. There 
is growing consensus that some of the training needs could 
be better served if programs are conducted in regions and 
that available resources can support more candidates by such 
an approach. INTSOY has offered several regional training 
programs in collaboration with capable partners. However 
a concerted effort and mutual cooperation on the part of 
training providers is required to develop a cost-effective and 
meaningful strategy for training. The following paragraphs 
present INTSOY’S perspective on training needs in soybean 
processing and utilization and possible strategies for meeting 
those needs through mutual cooperation at the national, 
regional and international levels.
 “Training needs
 “Who Needs Training: If an analysis of training requests 
received by INTSOY is an indicator of training needs, 
four categories of training recipients can be identifi ed. 
The fi rst is national agricultural research systems. In 
years past, the overwhelming majority of trainees coming 
to INTSOY represented national level programs. Their 
professional backgrounds included research, extension, 
home economics, nutrition and allied fi elds. The second 
group is agribusinesses. Recent trends in divestiture 
of many agricultural functions to the private sector in 
developing countries has resulted in rapid development of 
agribusinesses. During the past fi ve years, INTSOY has 
experienced steady increase in demand for training from 
private agribusiness. At the present time, approximately 
half the number of trainees represent new or existing private 
agribusinesses in developing countries. The third category 
of training recipients is the nongovernment (NGO) sector. 
National and international NGO’s play an increasingly 
important role in technology transfer, and hence, the need 
for training trainers from this sector. A fourth category of 
training recipients can be recognized and loosely defi ned as 
entrepreneurs. They represent the private sector but differ 
from agribusiness in that they have not identifi ed specifi c 
needs for training. This group represents those that have 
access to capital and are exploring soybean processing as a 
possible venture for new investment.
 “What are the Important Fields of Training? Along with 
the diversity of training recipients comes a diversity of fi elds 
in which training is required. Basic concepts on transforming 
soybean into food products is required by all sectors that 
request training. This lays the foundation to overcome 
inherent properties of soybean that present constraints in 

processing soy food products. National level programs 
need training in soybean processing at the grassroots level. 
This involves methods of incorporating soybean into food 
preparations in the home. Obviously, a country-specifi c 
or region-specifi c approach is required to meet this need. 
Established soybean processing industries such as solvent 
extraction industries require training and re-training for 
the work force to keep up with new developments in the 
industry. Most new agribusiness ventures in soybean 
processing are looking for processing technologies that are 
relatively simple and require low capital investment. These 
industries need training in appropriate technologies that have 
been developed and commercialized in more recent times 
by INTSOY and other institutions worldwide. Entrepreneurs 
desiring to make new investments in soybean processing 
often need support on the economics and marketing aspects 
in addition to technology. Private industry in developing 
countries is also requesting the establishment of mutually 
benefi cial linkages with soybean processing industries 
worldwide. Hence, facilitation of business to business 
linkages has become an important training need.
 “What Should be the Focus of Training Programs? 
Training programs should be need- based, demand-driven 
and oriented toward practical outcomes. Training must 
impart not only knowledge but also expertise. Training 
programs must provide a healthy balance between theory and 
practice. Knowledge imparted through class room interaction 
must be put into practice through hands-on exercises. 
Learning by doing is a sure way to ensure that training 
recipients can test the new knowledge and become confi dent 
in applying that knowledge in their own situations. Delivery 
of such programs demand a diversity of resource persons, 
physical facilities and logistical support.
 “Often, inter-institutional collaboration, including 
the private industry, becomes necessary to strengthen the 
practical aspect of training programs. As a case in point, 
processing technology can be demonstrated in a research 
pilot plant. However, it is more convincing if this exercise is 
followed by interaction with private industry that is using the 
technology at the commercial level.
 “INTSOY’s group training programs devote 35% 
of contact time to class room interaction, 45% to hand-
on work and 20% to interaction with private industry. 
Resource persons include INTSOY staff, faculty from 
relevant disciplines, experts from developing countries and 
representatives of the private industry. Trainees are provided 
opportunity for direct interaction with soybean processing 
industries, suppliers of equipment, ingredients and industry 
services.
 “The expected practical outcome of training is the 
application of knowledge and expertise gained by the 
recipients. Training is not an end in itself, but rather, a 
beginning to move toward the practical outcome. Trainees 
often need follow-up support to implement their training 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   629

© Copyright Soyinfo Center 2021

experience. This is particularly so in the case of trainees 
from agribusiness who need further help in start-up or 
diversifi cation of their business ventures. If training 
providers can respond to such post-training needs, the 
training activity becomes more rewarding and fruitful” 
(Continued).
 “Training Resources: Several resources must be brought 
together in order to deliver meaningful training programs. 
The fi rst is expertise contributed by resource personnel. 
Not all training providing institutions have the variety 
of expertise required to cater to the diversity of training 
interests represented by various categories of trainees. If 
mechanisms for collaboration among training providers can 
be developed, there can be a pooling of resource personnel. 
INTSOY has made a beginning in this direction by seeking 
collaboration with, and participation of, resource personnel 
from country programs, NGO’s and private industry. 
Resource personnel from the Sri Lanka Soybean Program, 
EMBRAPA/CNPSo, Egyptian Soybean Utilization Program, 
Plenty Canada and several leading soybean agribusinesses 
in the Unites States have participated in INTSOY’s training 
programs.” Address: Director, International Soybean 
Program (INTSOY), Univ. of Illinois, USA.

1757. Wijeratne, Wilmot B. 1996. The role of training in 
processing and food use of soybean (Continued–Document 
part III). In: Alex Buchanan, ed. 1996. Proceedings of the 
Second International Soybean Processing and Utilization 
Conference: 8-13 January 1996, Bangkok, Thailand. 
Bangkok, Thailand: Printed by Funny Publishing Limited 
Partnership. Distributed by The Institute of Food Research 
and Product Development, Kasetsart University. xviii + 556 
p. See p. 149-54.
• Summary: (Continued): “Training Resources: Several 
resources must be brought together in order to deliver 
meaningful training programs. The fi rst is expertise 
contributed by resource personnel. Not all training providing 
institutions have the variety of expertise required to cater 
to the diversity of training interests represented by various 
categories of trainees. If mechanisms for collaboration 
among training providers can be developed, there can 
be a pooling of resource personnel. INTSOY has made a 
beginning in this direction by seeking collaboration with, and 
participation of, resource personnel from country programs, 
NGO’s and private industry. Resource personnel from the 
Sri Lanka Soybean Program, EMBRAPA/CNPSo, Egyptian 
Soybean Utilization Program, Plenty Canada and several 
leading soybean agribusinesses in the Unites States have 
participated in INTSOY’s training programs.
 “Secondly, physical facilities, including necessary 
equipment and instrumentation are required to provide 
training programs emphasizing hands-on work. INTSOY 
as well as several country level soybean programs and 
institutions of higher learning in developing countries have 

soybean processing pilot plants, laboratories and product 
development facilities. With the growing demand for 
training from agribusinesses, it has also become necessary 
to collaborate with commercial processing industries in the 
private sector. Such collaboration becomes possible only 
when it can be demonstrated that collaborating private sector 
partners stand to gain by interaction with the trainees. In the 
case of INTSOY, its private sector partners have recognized 
mutual benefi ts arising from collaboration in training 
programs.
 “Thirdly, training involves fi nancial resources. Country 
level soybean programs which are heavily skewed toward 
crop production, do not allocate adequate fi nancial resources 
to postharvest aspects. On the other hand, training providers 
are facing severe constraints on their budgets. There is 
increasing pressure to conduct training as a strictly self-
supporting activity rather than a service function as it 
has been in the past. Therefore, it is necessary to develop 
strategies to increase fi nancial support for training in 
postharvest technology and to make the best use of available 
resources.
 “Training Strategy: It is the author’s opinion that 
training in soybean processing and utilization is best 
handled at the international, regional and country levels, 
each fulfi lling a specifi c need. International training centers 
should prepare regional trainers through programs that 
continually infuse new knowledge and new developments in 
the fi eld on a global basis. Regional training centers should 
cater to the needs of national level trainers in countries of 
their respective regions. Regional training programs should 
have a degree of specialization based on commonalities in 
processing technologies and products appropriate to the 
respective regions. These programs should foster lateral 
transfer of technology among countries of the respective 
regions. National level trainers should develop and conduct 
country-specifi c training programs. These programs 
should be highly specialized, depending upon the needs 
and opportunities in each country. Exchange of resource 
personnel among training centers can greatly strengthen the 
quality of training at all levels.
 “A review of current training activities on a global basis 
would reveal that elements of training at the international, 
regional and country levels already exist. The missing link is 
the lack of organization, communication, cooperation among 
training providers. Strong linkages among training providers 
at the three levels and the national soybean development 
programs is required to streamline training, to make effi cient 
use of available resources and to attract additional resources 
for training. The following action would be necessary to 
move toward this goal: (1) assess training needs at the 
country levels, (2) document the nature and extent of training 
activities of existing training centers, (3) identify additional 
training centers that are capable and willing to undertake 
training, and (4) develop a framework for collaboration 
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among training providers at all levels.
 “As a premier institution for soybean processing 
and utilization technology, INTSOY continues its strong 
commitment to international training. For the same reason, 
the author would like to express INTSOY’s willingness to 
serve as a facilitator of the dialog to develop collaboration 
among training providers as suggested in this paper.” 
Address: Director, International Soybean Program 
(INTSOY), Univ. of Illinois, USA.

1758. Sanginga, N.; Abaidoo, R.; Dashiell, K.; Carsky, R.J.; 
Okogun, A.J. 1996. Persistence and effectiveness of rhizobia 
nodulating promiscuous soybeans in moist savanna zones of 
Nigeria. Applied Soil Ecology 3(3):215-24. May. [14 ref]
• Summary: “In 1978, the International Institute of 
Tropical Agriculture (IITA) soybean program targeted 
the improvement of biological nitrogen fi xation (BNF) 
for soybean through a breeding program to develop 
‘promiscuous’ soybean varieties that nodulate with 
indigenous soil rhizobia thus eliminating the need for 
inoculation.”
 “These results indicate a relationship between rhizobia 
cell counts and promiscuous soybean responses, which may 
be used to indicate under which conditions inoculation will 
be benefi cial to a farmer.” Address: 1, 3-5. International 
Institute for Tropical Agriculture (IITA), PMB 5320, Ibadan, 
Nigeria; 2. NifTAL project and MIRCEN, P.O. Box O, Paia, 
Hawaii 96779, USA.

1759. National Soybean Research Laboratory Bulletin 
(NSRL, Urbana, Illinois). 1996. Global economy may dictate 
changes in soybean research and development. 3(2):6-7. 
June.
• Summary: Soybeans need a global-oriented research 
and development program–a new paradigm–such as those 
already established by the International Research Centers for 
commodities such as rice, wheat, and corn. The Consultative 
Group for Agricultural Research (CGIR), which is a 
consortium of 50 donor countries, development banks, and 
foundations, has been funding these global programs for 
more than 25 years in developing countries. For example, 
annual funding for global rice research through this system 
exceeds $25 million and involves 100 countries. “According 
to Harold Kauffman, professor in the Department of Crop 
Sciences at the University of Illinois, the challenge in the 
global economy of the 21st Century will be to develop a 
research and development system that can maintain and 
even increase the market share for soy products and the U.S. 
soybean industry.”
 Dr. Kauffman returned to the University of Illinois in 
1995 after spending 3 years in India as coordinator of the 
Plant Genetics Resource Project for Winrock International. 
As part of this project, he supervised construction of a 
modern germ plasm bank capable of holding one million 

plant seeds. A photo shows Dr. Kauffman.

1760. Sinclair, Jim. 1996. New developments at the National 
Soybean Research Laboratory and at INTSOY. Steve Sonka 
will be new director of NSRL (Interview). SoyaScan Notes. 
July 8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jim is stepping down as interim director on 
31 Dec. 1996. The new permanent director of NSRL will 
be Steve Sonka, an agricultural economist in his 40s, who 
is an expert on strategic planning. He was chosen with the 
hopes that his expertise will be able to assist the soybean 
industry (including the public and private sectors, and 
soybean growers) to learn how to plan for the next century. 
A lot of politics was involved in the decision. The money to 
pay for the position came from the Illinois Soybean Program 
Operating Board (ISPOB, the Illinois organization that 
receives the soybean checkoff funds) in the form of a $1 
million endowment. All of this will be publicly announced 
on Sept. 5. Heretofore, INTSOY has been an autonomous 
unit under the Offi ce of International Agriculture. The new 
dean of the college of agriculture, who is reorganizing things, 
believes that every person who works in the college needs to 
be associated with an academic unit. So there will no longer 
be an associate dean in charge of international agriculture; 
the position will be downgraded to just a director, who 
may be part time, to coordinate international projects in the 
college. There are a lot of politics behind that too.
 INTSOY (under the direction of Wilmot Wijeratne) will 
apparently be made part of the Department of Food Science 
and Human Nutrition (the head of which is Bruce Chassy). 
The INTSOY people will continue to stay in the NSRL 
building. Jim wanted INTSOY to become part of the NSRL, 
and in philosophy there was no argument; its a matter of 
fi nancing, bookkeeping, and administration.
 Follow-up talk. 1996. Aug. 2. Bill Shurtleff calls Jim 
Sinclair to ask why Steve Sonka, who appears to have 
published nothing in the fi eld of soybeans, was named the 
new director of NSRL, while Dr. Harold Kauffman, who 
is now at the University of Illinois without appointment, 
was passed by. Ideally a person in this position, who meets 
with many visitors from around the world, should be an 
expert in some fi eld related to soybeans with an international 
reputation. Jim, who wants to leave his interim position on 
a positive note, says he has expressed the same concerns 
to Donald Holt, who made the appointment, and who is 
Director of the Offi ce of Research and Assistant Dean, in the 
College of Agriculture. He suggests that Shurtleff may wish 
to write a letter to Donald Holt, expressing his own concerns 
about the appointment of Sonka. Dr. Kauffman is the logical 
person to head NSRL. Steve Sonka is not particularly happy 
with the appointment. Since it was announced to him, he 
has not even bothered to stop by the NSRL building to say 
“Hi” to Jim Sinclair (director) or to take a tour of the place; 
instead he ordered blueprints of the building. Address: 
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Acting Director, National Soybean Research Lab. (NSRL), 
170 NSRL, 1101 W. Peabody Dr., Urbana, Illinois 61801. 
Phone: 217-244-1706.

1761. Yates, Ronald E. 1996. The ‘miracle crop’: Each year, 
scientists and entrepreneurs trek from far-fl ung nations to 
Illinois in search of wisdom about the ‘golden bean,’ or 
soybean which has the potential to ease hunger woes in 
poorer lands. Chicago Tribune. July 21. Business section. p. 
1-2.
• Summary: People from all over the world attend the 
INTSOY short course in soybean processing at the 
University of Illinois. This year there are 17 attendees 
from countries such as Malawi, Brazil, Venezuela, 
Bolivia, Mexico, and Bangladesh. For 16 years, some 170 
nutritionists, entrepreneurs and scientists from 26 countries 
have gone through the intensive four-week soybean 
short course at INTSOY. The course fee is $4,300. One 
entrepreneur from Zimbabwe, who learned how to make 
a peanut butter-type spread from soybeans at the course, 
now has a thriving soynut butter business [at Nutresco] 
back home where peanuts cost almost 4 times as much as 
soybeans. “Other alumni have created businesses that use 
soybeans to make frozen soy desserts, candy, doughnuts, 
coffee, noodles, beer, baby food, and sausage casing.”
 Color photos show: Four participants standing behind 
a table fi lled with soyfoods dishes they have prepared; they 
are Marise Euclides Galerani (Brazil/INTSOY), Jose Luis 
Valenzuela (Bolivia), Kupingani Kumwenda (Malawi), and 
Mohammed Zahurul Haque (Bangladesh). Julia Elena Leon 
Cobo (Mexico) with soyfoods dishes that can be made in her 
country. A black-and-white photo shows two people using a 
small hand-turned machine to make soy pasta.

1762. Wijeratne, Wilmot B. 1996. Update on developments 
at INTSOY. Soy workshop in the Caribbean in September 
1996 (Interview). SoyaScan Notes. July 24. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: INTSOY now obtains about 50% of its funding 
from public sources (mostly USAID) and 50% from 
private sources. AID is now telling INTSOY that it must 
communicate more of the information it has and obtains 
to those who need and want it. One of INTSOY’s big and 
successful private projects has been the development in 
Egypt of a “business incubator” where new products and 
businesses can be developed. At least one soy-related 
business has been started using this center. One of INTSOY’s 
major innovations is the relatively low cost processing 
of whole soybeans into oil and meal, then the meal into 
textured products. Until several years ago, soy technicians 
used to think that soybean meal could not be texturized if it 
contained more than 3% oil, but INTSOY makes excellent 
textured products containing 15% oil on a dry weight basis 
(12-13% on an “as is” basis). INTSOY has not yet found a 

way to texturize full-fat soy fl our; some of the fat must fi rst 
be removed.
 On 15-18 September 1996, in Trinidad, INTSOY will 
be holding a Regional Workshop on Soybean Processing and 
Utilization for Central America and the Caribbean. It will be 
funded by the Illinois Soybean Board. Wilmot is interested 
in inviting Cubans who are doing work with soyfoods, and 
Shurtleff sends him key names and his report of a trip to 
Cuba in Jan. 1996 to study soyfoods in Cuba. INTSOY will 
publicize the event using their mailing list of 1,700 names 
plus some names from the Escuela Agricola Panamericana 
in Zamorano, near Tegucigalpa, Honduras. Address: 
Director, INTSOY, Champaign-Urbana, Illinois.

1763. Plenty Bulletin (Summertown, Tennessee). 1996. Letter 
from Bisi Iderabdullah [of Imani House, Liberia]. 12(2):3-4. 
Summer.
• Summary: This letter, dated June 6, was written 2 
months after violence erupted in Monrovia, the capital city 
of Liberia, West Africa. Imani House International, is a 
program started in 1986 by two African-Americans, Bisi and 
Mahmoud Iderabdullah, and assisted by Plenty since 1990. 
Their work involving literacy training, organic soybean 
agriculture and food processing, health care, orphan care and 
skills training, was centered in Monrovia and will be there 
again after peace is achieved.
 Bisi writes: “I’m still in shock. We were so close to 
really impacting the situation for the poor in Liberia. I was 
being called on to help write the paper for sustainable food 
security which was going to be part of the ‘Food Security 
Direction for West Africa’ for the next 10 years. The UN’s 
FAO and WFP [World Food Program] were committed to 
soybeans.
 “The day the fi ghting started... We had 10 NGOs [non-
governmental organizations] signed up for soybean training. 
They were going to give the beans to their farming groups to 
monitor the planting and harvesting, allowing us to spread 
soy all over Liberia.”
 “Our house was spared. The farm at I town is going 
again and the kids have been moved back there... I assume 
that there’s a reason to this rhyme... Love, Bisi.”

1764. IITA. 1996. Annual report 1995. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 55 p. 
28 cm.
• Summary: Postharvest utilization techniques have 
been developed for soybean, plantain, and banana (p. 5). 
“An effi cient method to quantify nitrogen fi xation was 
developed. The procedure will be integrated into the soybean 
breeding program in 1996. Computer simulation models 
were employed to study resource use and nitrogen fi xation 
potentials of early, medium, and late maturing soybean lines 
(p. 10). Project on application of IPM to legumes (p. 11, 35).
 Improving postharvest systems: “Studies confi rmed that 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   632

© Copyright Soyinfo Center 2021

soybean products were being sold extensively...” (p. 13). 
CGIAR has initiated an “ecoregional program” which uses 
“a holistic approach.” In the moist savanna zone, the major 
crops are maize, sorghum, millet, cowpea, cotton, cassava, 
soybean, and yam” (p. 21). Two pie charts (p. 40) show 
major resource allocation. In 1994 some 4.1% of the core 
budget was spent on cowpea and soybean, increasing to 4.6% 
in 1995. In 1995 IITA received $31.8 million in grants from 
various organizations and countries and had total revenues of 
$32.8 million. The leading donors to core funding (in million 
dollars) were: The World Bank $5.66, USAID $4.02, and 
Japan $3.59.
 A map on the back cover shows IITA’s seven research 
stations: 1. Ibadan, Nigeria (Headquarters). 2. Onne, 
Nigeria. 3. Cotonou, Benin. 4. Kano, Nigeria. 5. Mbalmayo, 
Cameroon. 6. Ferkessedougou, Cote d’Ivoire. 7. Namulonge, 
Uganda. Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

1765. Kashama, Johnny. 1996. Re: Teaching Rwandan 
refugees how to make soyfoods. Letter to William Shurtleff 
at Soyfoods Center, Sept. 26. 3 p. Handwritten, with 
signature. [1 ref. Eng]
• Summary: His thesis on soymilk was accepted in Zaire on 
9 Dec. 1994. After the Rwandan civil war, Johnny conceived 
of a soy processing project. He was promised fi nancial 
support, but it never arrived. Even if it had arrived, they 
wouldn’t have been able to get soybeans easily, as all the 
nearby production areas were beset by ethnic confl icts. On 
August 3rd, he began to work in a feeding center for the 
children of refugees in the camp of Kahindo in Zaire (55 km 
from Goma). He left that center for Caritas Internationale, a 
Christian NGO relief organization in Zaire.
 With Caritas he held the same job, probationer, but now 
in the camp it was very interesting because he had to teach a 
group of 70 refugees (girls, wives, widows) how to process 
soy; to make soymilk, fritters, and “boulettes.” He could not 
fi nd nigari or lemon juice, so he could not make tofu. The 
little project, fi nanced by Caritas, is still continuing, but it is 
getting harder and harder to obtain soybeans.
 Note: Letter of March 31. The soybeans were purchased 
by the coordinator of the social service in the market in 
Goma; they had been grown in the neighboring areas. To 
make boulettes, boil whole soybeans until they are soft. 
Drain, then pound the soybeans to obtain a homogeneous 
mash. Blend in spices, salt, pepper, and concentrated canned 
tomato. Shape into spheres about 4 cm in diameter, then deep 
fry in oil.
 Johnny left Caritas because of several problems and is 
now working for the United Nations High Commissioner for 
Refugees (UNHCR), supervising the stock and distribution 
of fuel wood for 112,000 refugees. Yvonne Katabana is also 
working for UNHCR. He was married a year ago and now 
has a daughter.
 Update. 1997 Jan. 17. Johnny is now in Kigali, Rwanda. 

At the company Tofu-Rwanda in Kigali they are trying to re-
commence their activities. Address: c/o Mr. Justin Kouarou, 
UNHCR–Goma/Zaire, Via UNHCR-Nairobi/Kenya, P.O. 
Box 43801, Nairobi, Kenya.

1766. Iderabdullah, Bisi. 1996. Imani House International 
(IHI), Liberia: Update and report. Plenty Bulletin 
(Summertown, Tennessee) 12(4):3-4. Winter.
• Summary: Bisi is now in New York trying to raise funds 
to continue Imani House programs in Liberia. Renewed 
hostilities in that country have destroyed much of the 
organization’s infrastructure. However staff and volunteers 
have reactivated eight programs, including the Soybean 
Multiplication and Utilization Program–Duazon Village, 
Jahtondo Town, with outreach and extension to farming 
groups.
 “The Soybean Project which is the heart of our Health, 
Nutrition and Agricultural Improvement Program continues 
on a limited basis due to the lack of suffi cient tools and 
farming implements. The World Food Program and the UN/
FAO had agreed to bring in enough soybeans for the growth 
and utilization campaign which was due to kick off this year. 
After four years of soybean introduction to the Liberian 
public we felt that the time was ripe for a full fl edged 
program across the entire country. IHI had embarked on a 
campaign to include 10 NGOs who would receive training 
from IHI in soy growth and utilization. These NGOs in turn 
were committed to training farming groups with whom they 
worked, and participating in spreading the soy program 
nationwide. It is hoped that IHI will reactivate this part of the 
soybean program as soon as some level of security returns to 
Liberia.
 “In the meantime we would like to request that Plenty 
continue collaboration with IHI in Liberia.”
 “Plenty has been more than a friend to IHI. If the war in 
Liberia could end we know that Liberia will be absolutely 
‘soy literate...’ (In November we brought Bisi to Plenty’s 
offi ces on the Farm in Tennessee where we spent 3 days 
working on plans for Imani House to expand its work in 
Liberia and extend its soyfoods development program to 
other parts of Africa.–Ed)”
 A photo shows Bisi, in traditional dress and smiling, 
passing a glass of soymilk as she leads a soyfoods 
demonstration in Duazon Village, in Liberia.

1767. Ma, C.-Y.; Liu, W.-S.; Kwok, K.C.; Kwok, F. 1996. 
Isolation and characterization of proteins from soymilk 
residue (okara). Food Research International 29(8):799-805. 
Dec. [39 ref]
• Summary: “The okara protein isolates have essential amino 
acid profi les similar to the FAO scoring pattern, and high in 
vitro protein digestibility, with methionine and cysteine as 
the limiting amino acids. Polyacrylamide gel electrophoresis 
in sodium dodecyl sulfate showed that okara protein isolates 
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had a large quantity of high molecular weight components 
suggesting protein aggregation. Differential scanning 
calorimetry and hydrophobicity data suggested extensive 
protein unfolding in the okara products.
 “Okara protein isolates had lower solubility than a 
commercial soy protein isolate at both acidic and alkaline 
pH, probably due to protein aggregation. Other functional 
properties, including emulsifying, water and fat binding, 
and foaming properties, were found to be comparable to 
the commercial soy isolate.” Address: 1. Centre for Food 
and Animal Research, Agriculture and Agri-Food Canada, 
Ottawa, Ontario, Canada K1A 0C6; 2-4. Dep. of Applied 
Biology and Chemical Technology, Hong Kong Polytechnic 
Univ., Hung Hom, Kowloon, Hong Kong.

1768. SoyaScan Notes. 1996. Chronology of Somalia. 
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Listed as “Somali Coast” in a 1940s stamp 
album, Somaliland is a “region in East Africa between the 
equator and the Gulf of Aden, including Somalia, Djibouti, 
and southeast Ethiopia, about 300,000 sq, miles.”
 The Italian protectorate of Somalia was acquired from 
1885 to 1927. In 1936 it was incorporated as a state in Italian 
East Africa.
 1941–Somalia is invaded by British troops.
 1950–Italy takes over the trusteeship held by Great 
Britain since World War II. British Somaliland was formed in 
the 19th century in the NW.
 1960 June 26–Britain grants independence to British 
Somaliland; on July 1 it joins with the former Italian 
Somaliland part to create the independent Somali Republic.
 1969 Oct. 21–A Supreme Revolutionary Council seizes 
power in a bloodless coup under Siyad Barrah. 1977–Battle. 
Somalia has laid claim to Ogaden, the huge eastern region of 
Ethiopia, populated mostly by Somalis.
 1978–Some 11,000 Cuban troops with Soviet arms 
defeat Somali troops and ethnic Somali rebels in Ethiopia. As 
many as 1.5 million refugees enter Somalia. Guerilla fi ghting 
in Ogaden continues until 1988, when a peace agreement is 
reached.
 1991 Jan.–General Muhammad Siyad Barrah fl ees 
Mogadishu following 21 years of one-man rule. Many 
consider that he was driven out by warlord Muhammed 
Farrah Aidid. 1991–The northwest part of Somalia, formerly 
a British colony, declares independence as Somaliland–but as 
of Sept. 1993 no nation has granted it recognition. The chief 
city is inland Hargeysa and oil reserves are thought to exist. 
No UN troops or funds go there in 1992-93. In 1991-92 
fi ghting between rival factions caused 40,000 casualties, and 
by mid-1992 the civil war, 6 years of drought, and banditry 
combined to produce a famine that threatened some 1.5 
million people with starvation.
 1992 July–The UN Secretary General declares Somalia 
to be a country without a government; there is political 

anarchy. 1992 Dec.–The UN accepts a U.S. offer of troops to 
safeguard the delivery of food to the starving, then intervenes 
with food.
 1993 May 4–The UN took control of the multinational 
relief effort from the US. By Oct. 1993 U.S. wants to get 
out because warlord Aidid killed 18 U.S. troops–all of 
which were under U.S. command at the time. Three fi ctions: 
(1) Somalia is one country rather than two; (2) The U.N. 
conducted famine relief in Somalia (only southern Somalia); 
(3) Mogadishu will again be the capital of one country 
controlled from the center (rather than a confederation).
 1994 March 25–The US withdraws its peacekeeping 
forces, largely because of its casualties and “mission creep.”
 1995 March 3–The last UN troops pull out–Mogadishu 
still has no functioning government and armed factions 
control different parts of the country.
 1996 Aug. 3–Warlord Muhammed Farrah Aidid is shot 
and killed by his rivals. He prevented compromise because 
we wanted absolute power for himself.

1769. Van Dolson, Bobbie Jane; Van Dolson, Leo R. eds. 
1996. Seventh-day Adventist encyclopedia, 2nd rev. ed. 
2 vols.: Harry Willis Miller (1879-1977). Hagerstown, 
Maryland: Review and Herald Publishing Assoc. See vol. 2, 
p. 71-72.
• Summary: A good, detailed biography of Dr. Miller. 
“In later years Harry Miller worked seriously with the 
soybean. He made products that were tasty and practical. 
These included “vegeburgers,” “wieners,” and soy cheese 
[tofu]. His crowning accomplishment, however, was a tasty, 
affordable, nutritious soy milk, which literally saved the 
lives of many Chinese babies. Before his death Miller saw 
his grain-and-soybean-based foods adopted as alternatives to 
meat all over the world.
 “In his 90s Harry Miller continued as a consultant to 
the World Health Organization and the Food and Agriculture 
Organization of the United Nations, and still made frequent 
trips to eastern Asia.” Address: Washington, DC.

1770. Mosher, Steven W. 1997. Too many people? Not by a 
long shot (Editorial). Wall Street Journal. Feb. 10. p. A18.
• Summary: “Confounding the doomsayers, world 
population growth is slowing dramatically. The U.S. Census 
Bureau recently reported that the globe’s population recently 
grew by only 79.6 million in 1996. This is 7 million fewer 
than the 86-plus million in 1994, the high-water mark of 
population growth.”
 The immediate reason for this decline is shrinking 
family size, according to the United Nations Population 
Division. The world’s total fertility rate–the number of 
children born per woman during her lifetime–has declined to 
2.9, its lowest rate ever, down dramatically from a rate of 4.2 
in 1985.
 “There are now 79 countries–representing fully 40% of 
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the world’s population, with fertility rates below the level 
necessary to stave off long-term population decline. The 
developed nations are in the worst straits. Already fi fteen of 
them, including Russia, Germany, and Italy, each year fi ll 
more coffi ns than cradles. Virtually all the others will soon 
follow suit. Efforts by anxious governments to arrest this 
looming demographic disaster have proved largely futile.” 
There are now even 27 “developing countries where women 
are averaging fewer than 2.2 children.
 “The bottom line: Population will peak at 7 billion or so 
in 2030, and then begin a long descent.”
 “Something over two-thirds of the world’s fertility 
decline can be accounted for by simple modernity, as women 
marry later, have greater educational opportunities, and work 
outside the home.” The article concludes:
 “Humanity’s long-term problem is not going to be 
too many children, but too few... Why spend hundreds of 
millions of dollars a year on contraception and sterilization 
that will only bring that day closer?” Address: President, 
Population Research Inst., Falls Church, Virginia.

1771. National Soybean Research Laboratory Bulletin 
(NSRL, Urbana, Illinois). 1997. Workshop promotes 
expanded soybean use in the Caribbean basin: we especially 
wanted to identify problems that constrain soybean 
processing, marketing, and use in the Caribbean basin. 
4(1):4-5. Feb.
• Summary: “The Central American and Caribbean region 
recently has emerged as one of the leading export markets 
for U.S. soybean products. Mexico, in particular, has made 
signifi cant progress in using soybean products for its rapidly 
expanding food and livestock industries. In 1995, the entire 
region imported more than one million metric tons of 
soybeans, soybean meal, and soybean oil from the United 
States alone.
 “To help promote increased use of soybeans in animal 
feed and food systems across the Caribbean basin, the 
International Soybean Program (INTSOY) at the University 
of Illinois recently organized a major regional workshop in 
Trinidad on soybean processing and utilization. The event 
was co-sponsored by the Continuing Engineering Education 
Center, University of the West Indies, Trinidad and the 
Department of Agricultural Economics, Panamerican School 
of Agriculture, Honduras.
 “’This was an opportune time to examine the soybean 
industry in the region and assess the current status and 
opportunities for further development,’ says Wilmot 
Wijeratne, INTSOY director. ‘We especially wanted to 
identify problems that constrain soybean processing, 
marketing, and use in the Caribbean basin and then 
determine some practical solutions.’
 “More than 80 participants from 19 countries across 
the area, as well as from the United States and Canada, 
attended the three-day workshop. Those in attendance 

included representatives from crushing companies, feed 
manufacturers, food industries, equipment suppliers, research 
and educational institutions, fi nancial institutions, and non-
government agencies.
 “Primary funding for the workshop was provided by the 
Illinois Soybean Checkoff Board. Additional contributions 
came from the United Soybean Board and participating 
U.S. agribusinesses. Logistic support was provided by the 
Continuing Engineering Education Center, University of the 
West Indies.
 “The general session on the fi rst day was devoted 
to invited speakers who presented regional and global 
perspectives on the food and feed industry and trade issues. 
The keynote speech for the event was presented by Keith L. 
Andrews, director of the Panamerican School of Agriculture, 
Honduras. In addition to the general sessions, the fi rst day 
featured the opening of an extensive exhibition of soybean 
products, equipment, and services. This three-day event 
provided ample opportunities for participants to interact 
with potential suppliers and to establish mutually benefi cial 
business linkages. Following the opening events, participants 
on the second day divided into three groups to focus on areas 
of special interest. Each group was charged with identifying 
major problems and reaching a consensus on possible 
solutions.
 “On the third day, the three breakout groups presented 
the results of their discussions to the general session. The 
organizers used these reports as the basis for the fi nal 
recommendations from the workshop. At the last general 
session, the participants agreed on the need for a regional 
association of businesses and institutions in order to foster 
further development of the soybean industry in the region.
 “Recommendations from the participants for further 
action included introduction of soy products into traditional 
foods and markets, formation of a regional soybean 
association, and promotion of the health benefi ts and 
taste of soy products already on the market. The group 
also called for increased training sessions for using soy in 
animal feed systems and the establishment of technological 
demonstrations through the extension services.
 “In areas of trade and policy issues, the breakout groups 
called for government and private sector support for research 
and extension programs aimed at adapting technology to 
local conditions. They also recommended strong promotion 
of activities that would help make consumers aware of soy 
products and their benefi ts.
 “’The feedback from the participants was 
overwhelmingly positive,’ Wijeratne says. ‘It was agreed 
that the University of the West Indies and the Panamerican 
School of Agriculture, as the two regional organizers of 
the workshop, would take the lead in following up on the 
group’s fi nal recommendations.’
 A photo shows: “A participant at the workshop in 
Trinidad on soybean utilization in the Caribbean basin takes 
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time out from the general session to attend a major exhibit 
of soy products and processing equipment. The workshop, 
cosponsored by the International Soybean Program at the 
University of Illinois, attracted more than 80 participants 
from 19 countries.”

1772. Carsky, R.J.; Abaidoo, R.; Dashiell, K.; Sanginga, N. 
1997. Effect of soybean on subsequent maize grain yield 
in the Guinea savanna zone of West Africa. African Crop 
Science Journal 5(1):31-39. March. [21 ref. Eng; fre]
• Summary: “Two varieties of soybean and a maize control 
crop were grown in replicated trials at 10 sites in the Guinea 
savanna of Nigeria in 1993 followed by a test crop of maize 
in 1994 with 20 or 60 kg of nitrogen per ha to test the effect 
of soybean on subsequent grain yield.
 Soybean in rotation may increase maize yield by as 
much as 140% compared to continuous maize cultivation, 
even though the soybean was not inoculated with rhizobia 
and the above-ground soybean residues, except litter fallen 
before harvest, were exported from the fi elds, as is the 
current practice of farmers. Address: 1, 2-4. International 
Inst. of Tropical Agriculture (IITA), PMB 5320, Ibadan, 
Nigeria; 2. Nitrogen Fixation of Tropical Legumes (NifTal 
Project), Univ. of Hawaii, Maui, Hawaii.

1773. Soybean is a welcome new addition to diets in Malawi 
(Website printout). 1997. www.fao.org/News/1997/970401-e.
htm 1 p. April 2. Retrieved 3 Feb. 2019.
• Summary: “High-protein, high-energy soybean is one of 
the best foods to combat malnutrition.
 “’Fill a metal pot with water. When the water is warm, 
slowly add a mixture of one cup soybean fl our and four cups 
maize fl our. Stir until it becomes thick, and let it boil until 
it is cooked. Then it becomes phala, or porridge,’ explained 
Lovart Banda, stirring the air with his arms for emphasis.
 “Two things are unusual about Banda’s recipe: fi rst, the 
cook is a man, and, second, soybean is not a traditional food 
in Malawi.
 “’I like the fact that I was taught to cook soybean,’ said 
Banda. ‘It is good that my wife and I both do this cooking 
together. That way, if one of us forgets how to do it, the other 
one will remember.’
 “Forgetting is not all that farfetched, because villagers 
here have not been cooking soybean for very long. Until 
recently, they only grew soybean for sale to the national 
marketing corporation, Admarc.
 “’We tried to eat it once,’ recalled Ivon Mkwamba, 
her fi ngers twirling a small plastic bag fi lled with the fi ne 
yellowish fl our. ‘But we were taking the whole soybean 
and milling it, so it did not taste nice. Now we know how to 
prepare it properly, without the husk.’
 “Growing soybean and preparing fl our and porridge 
from it are some of the skills being taught by a new project, 
implemented by Malawi’s Ministry of Agriculture with 

technical assistance from FAO, to fi ght malnutrition in 
Central Malawi.
 “’Soybean is very high in protein and also very high 
in energy,’ said Ruth Ayoade, FAO’s national project 
coordinator, ‘so it is one of the best foods to combat 
malnutrition. In addition to that, it is easy to grow, it is 
relatively drought-tolerant, and households can easily store 
it.’
 “Soybean, made up of about 40 percent protein and 
20 percent oil, can play a major role in alleviating protein-
energy malnutrition. It is considered as good as egg or meat 
protein.
 “These benefi ts are not taken lightly in a country where 
more than half the children under fi ve years of age in rural 
areas are malnourished or stunted.
 “To teach farmers to grow and cook soybean, the 
project runs a series of training courses, fi rst for the trainers 
themselves, then for district and village offi cials and, fi nally, 
for the farmers. Other activities include preparing training 
materials, producing seeds, and promoting the use of 
soybean in nutrition centres.
 “The project has also yielded some unexpected results. 
For example, the villagers have provided all their own 
equipment for processing, without expecting handouts–a 
positive sign for the project’s long-term survival. Also, 
training is conducted by both men and women, even though 
nutrition is usually considered a woman’s concern. Not only 
that, but at least as many men as women are being trained. 
This is key in nutrition education since men hold important 
decision-making powers in the home.
 “Headmen from communities not involved in the project 
have approached project offi cers to ask for training for their 
villages. And there are reports farmers are training other 
farmers, spreading the information even further afi eld.
 “’This project has had quite a big impact on us,’ said 
Marion Vijverberg, nutrition and food security coordinator 
for the Catholic group Caritas in Malawi. ‘We sent someone 
for training to the FAO course, and as a result we started our 
own training courses. We trained about 45 people, and now 
they have trained another 4,000.’
 “Vijverberg says the project has affected Caritas’ 
work in another way. ‘We were looking for ways to help 
households become more self-suffi cient,’ she said. ‘We 
wanted to make a transition from supplementary food 
feeding into food security. The FAO project was a good 
starting point for us. We were distributing likuni phala, a 
soybean and maize weaning food for malnourished children. 
Then we started training women to grow soybean and make 
their own likuni phala at home.’
 “Without a doubt, the project’s contribution to food 
security is greatly appreciated. For many people in the 
village, the memory of the 1991 drought is still too vivid.
 “’I remember, we were going to Admarc to buy maize, 
but there wasn’t any,’ said Magdalena Samuel, whose stunted 
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18-year-old son looks no older than 12. ‘Even if we had 
money, we would come back with nothing, so we would 
go back the next day. If we had no food, we would have to 
spend the day doing piece work.’ That often meant walking 
up to 15 km each way to fi nd ganyu, or casual labour, on 
someone else’s farm. At the end of the day, all the villagers 
had to show for their efforts was a bit of food to take home 
to their families. ‘I had no choice,’ Samuel said. ‘The lives of 
my children depended on food. I was scared. I knew that if I 
didn’t fi nd food they would die.’
 “But with their new soybean–the fi rst crop is being 
planted this season–the villagers are more confi dent. 
‘Soybean will help us because with it we can make porridge,’ 
said Ivon Mkwamba. ‘With soybean, even if there is less 
rain, we will still get something.’
 “Not only that, but the children like it better than maize. 
‘We don’t have soybean in our house yet,’ said 14-year-old 
Rangeni Futsa. ‘But the neighbours have a little, so I go eat 
theirs.’ Soon, he’ll have his own.”

1774. Osho, Sidi M. 1997. Work with soyfoods in Nigeria 
(Interview). SoyaScan Notes. May 22. Conducted by William 
Shurtleff of Soyfoods Center.

• Summary:  Sidi Osho was born on 19 Aug. 1959 at Ibadan, 
Western Nigeria; ethnically she is Yoruba. The family spoke 
mostly Yoruba (but some English) at home; in Nigerian 
schools only English was spoken. Her fi rst name, Sidi, means 
“Truth” in Yoruba. Her second name, Modupe, means “I 
thank God.” She was the second child (and the fi rst girl) in 
the family of 3 boys and 3 girls. Her father (born on 22 May 
1927) was a civil engineer, educated in Lagos, Nigeria, at 
Yaba College of Technology; he has been in the construction 
business since 1959. Both of her parents believed strongly in 
the importance of education. They spent all of their money 
to educate their children, sending four of them to the United 
States for college and higher education. Sidi received no 
scholarships to help in her higher education. Today, with 
the change in exchange rate between the U.S. dollar and 
the Nigerian naira, it is even more expensive for a Nigerian 
to get an education in America. “After we receive this 
education, he always reminds us–’Any education you have, 
if you don’t apply it and offer other people opportunities, 
then it has been a waste of time.’” So Sidi decided to 
return to Nigeria after she earned her MSc degree at Ohio 
State University, and to look for work oriented toward 
development.
 In Jan. 1983 she entered Nigeria’s National Youth 
Service Corps (NYSC) as a volunteer. She was assigned to 
work at IITA (International Institute of Tropical Agriculture) 
at Ibadan as a biochemist in the root and tuber improvement 
program. Then from Jan. 1984 to Aug. 1985 she was 
employed as a Field Work Specialist with women’s groups 
in Nigeria. She fi rst got interested in soybeans in 1987. 
Many of the people with whom Sidi worked at IITA were 
not enthusiastic about her work to teach Africans food uses 
of soybeans. She always felt under pressure. “They believed 
that soybeans should be fed to animals. That was one of 
the reasons my contract was not reviewed. Now IITA is not 
doing anything on soybeans. Whatever you see in annual 
reports is descriptions of work they have done before that is 
just being repeated. The problem is not so much IITA as an 
organization as specifi c individuals within the organization; 
some of these are Americans.
 Concerning the proceedings of the Second International 
Soybean Processing and Utilization Conference: The 
proceedings have not yet been published–but they probably 
will be soon. The editor is Alex Buchanan of Australia. The 
proceedings for the First such conference, held in China, 
were apparently never published. The second conference was 
better organized than the fi rst.
 Sidi is very interested in both tofu and tempeh. She and 
a Japanese researcher found a new coagulant to transform 
soymilk into tofu–the leaves of the Calotropis proceara, 
a bush which has long been used as a coagulant of animal 
milks to make cheese. This was a major discovery since 
calcium sulfate and nigari are not available in Nigeria, 
especially in the rural areas.
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 Sidi has set up a soybean processing center in a market 
in Ibadan. She would like to use this as a model and set it up 
in every market in Nigeria.
 Chicken is now more expensive than red meat in 
Nigeria. Address: Forest Hill Estate, G.P.O. Box 38619, 
Ibadan, Nigeria. Phone: 234-2-241-3993.

1775. Osho, Sidi M. 1997. Curriculum vitae. Ibadan, 
Nigeria. 10 p. Unpublished typescript.
• Summary: Contents: Research goals. Educational 
background. Experience and interest. Scholarships, 
fellowships, distinctions and awards. Work experience. 
Membership of professional societies. Conferences attended 
and papers presented (64 conferences and papers from 
Dec. 1983 to Jan. 1996. Note: The conference papers 
which were published are cited again in the “publications” 
section). Publications (42–from MSc thesis in 1982, to 1996; 
roughly have of these are conference papers). Professional 
accomplishments. Names and addresses of referees.
 Educational background: Associate Degree in 
Agriculture, Delta College, University Center, Michigan 
(April 1977 to April 1979). BSc in Food Science, Michigan 
State Univ., College of Agriculture (April 1979 to June 
1981). MSc in Food Processing and Technology, Ohio 
State Univ., College of Agriculture (Dec. 1981 to Sept. 
1982; Thesis on processing plantain chips). PhD in Food 
Processing and Technology, University of Ibadan, Nigeria 
(Sept. 1983 to Jan. 1993; Thesis on processing and 
preservation of plantain).
 Scholarships, fellowships, distinctions and awards: (1) 
Fellowship award on post-harvest plantain research, Ford 
Foundation and West African Regional Corporation on 
Plantain (WARCOP; 1985-1987). (2) INTSOY–University 
of Illinois, Urbana-Champaign. Training course award on 
soybean processing and utilization. (3) ASA–American 
Soybean Association award of recognition for carrying 
out activities to increase the use of soybeans and soybean 
products (1989). (4) International Development Research 
Centre (IDRC, Ottawa, Ontario, Canada) award for Best 
Research Scientist–For execution of research goals on the 
25th anniversary of IDRC (See IDRC for Jan. 1995). (5) 
TOYP award 1996 (Top Outstanding Young Persons of the 
World), Junior Chamber International, USA. (6) Chairman 
of the Continuing Committee on the Third International 
Soybean Processing and Utilization Conference (ISPUC 
III), Japan, January 1996. Note: The fi rst two such 
conferences were held in China and Thailand. Address: Food 
Technologist and Coordinator, Soybean Utilization Project, 
International Inst. of Tropical Agriculture (IITA), Oyo Road, 
PMB 5320, Ibadan, Nigeria. Phone: 234-2-241-3993.

1776. Osho, Sidi M. 1997. Bibliography. Ibadan, Nigeria. 9 
p. Unpublished typescript.
• Summary: Contents: Conferences attended (over 65 

worldwide). Papers presented at conferences (69 papers). 
Publications (42). Address: Food Technologist and 
Coordinator, Soybean Utilization Project, International 
Inst. of Tropical Agriculture (IITA), Oyo Road, PMB 5320, 
Ibadan, Nigeria. Phone: 234-2-241-3993.

1777. Miles, Carol. 1997. Edamame genotype performance 
in southwest Washington (Abstract). HortScience 32(3):502. 
June.
• Summary: In 1995, thirteen commercial edamame (Glycine 
max) varieties and 10 AVRDC breeding lines were tested on 
a farm in Chehalis, Washington. In 1996, at the same site, 
10 of the commercial varieties, six additional commercial 
varieties, and 12 new AVRDC breeding lines were tested. 
Three commercial varieties, White Lion, Shironomai, and 
Butterbeans, gave high yields both years. Six AVRDC 
varieties gave good yields. In this area, irrigation appears 
essential for the production of large beans (100 beans must 
weigh at least 80 gm) for the vegetable market. Pod weight 
was not a good indicator of bean weight.
 Note: This is an abstract of Oral Session 10, on culture 
and management of vegetables, at the 1997 convention of 
the American Society for Horticultural Science. Address: 
Washington State Univ. Cooperative Extension, Chehalis, 
Washington 98532.

1778. Carter, Jimmy. 1997. Forestalling famine with 
biotechnology. Washington Times (Washington, DC). July 11.
• Summary: “As we approach the 21st century, starvation 
and malnutrition remain serious threats. Last year, the United 
Nations World Food Summit reported that 800 million 
people, mostly in developing countries, still suffer from 
chronic malnutrition. Nowhere is the problem more critical 
than in sub-Saharan Africa–49 countries whose population is 
likely to double over the next 25 years.
 “This is tragic, but it is equally grievous that we have 
within our power the ability to prevent starvation, but fail 
to act on it. Existing technologies can increase farmland 
productivity, but efforts must be made to share these 
relatively simple techniques with small-scale farmers. In 
addition, emerging agricultural biotechnology can play a 
pivotal role in improving health and nutrition. But now 
extremist groups in affl uent nations have begun to mount 
attacks against plant biotechnology. They are also concerned 
that fertilizer and pesticides will ‘poison’ the Earth’s 
farmland, even when used in moderate amounts.
 “This thinking is dangerously misguided. Of course, 
we must be environmentally responsible in growing food. 
But the global population is expanding by 100 million 
people each year. We cannot turn back the clock and only 
use methods that were developed to feed a much smaller 
number of people. It took some 10,000 years to expand 
food production to the current level of about 5 billion tons 
per year. In the next 35 years we will have to double that 
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amount. The world’s farmers will not meet this challenge 
unless they have access to current planting methods and 
to continuing breakthroughs in agricultural science and 
technology.
 “Many of us in the well-fed industrialized nations are 
aware of the urgent need to improve food security in Africa 
and other developing countries. However, a heated debate 
between some environmentalists and food producers over the 
best method to achieve higher productivity has confused–if 
not paralyzed–many in the international donor community. 
Afraid of antagonizing powerful lobbying groups, many 
donor agencies have stopped supporting the agricultural 
programs so urgently needed in sub-Saharan Africa. This 
policy deadlock must be broken.
 “For the past 11 years, the Carter Center and the 
Saskawa Africa Association have been involved in a 
grassroots agricultural effort, SG 2000, in 12 African 
countries. Led by the American agricultural scientist and 
Nobel laureate Norman Borlaug, we work with heads of 
state, ministries of agriculture, international development 
agencies and more than 600,000 small-scale farm families. 
Through this collaboration, we have proved it is possible to 
double, triple and even quadruple crop yields, using existing 
technology. This is done primarily through planting in 
contour rows and through the proper use of improved seed, 
modest amounts of fertilizer and timely weed control.
 “Growing numbers of agricultural scientists believe 
that the proper use of biotechnology can also help many 
crop yields, while reducing pesticide use. After years of 
research in universities and the private sector, new scientifi c 
discoveries now have the potential to improve the yield, 
dependability and quality of agricultural crops in ways that 
build upon–but go signifi cantly beyond–traditional plant 
breeding. With this powerful new knowledge, scientists now 
have the capability to pack large amounts of technology 
into a single seed. For example, they insert genes that resist 
disease and insects, thus reducing the need for chemical 
pesticides. They can also insert genes that help crops 
withstand drought conditions.
 “Even if they were able to incorporate existing 
technologies today, farmers would not be able to feed 
their nations if these new products don’t reach them soon. 
We must also provide training to scientists and extension 
workers in developing countries, and at the same time, 
encourage the development of regulatory safeguards to 
govern research and production, and to protect consumers.
 “Public and private cooperation will be especially 
important in achieving these objectives. The development 
of this new technology is costly for the private sector 
in industrialized countries. Therefore, they must have 
appropriate incentives and protection of their intellectual 
property rights so they will continue their research.
 “Making available cropland as productive as possible 
is key to reducing hunger and environmental destruction, by 

sparing other areas for forests and other uses.
 “Responsible biotechnology is not the enemy; starvation 
is. Without adequate food supplies at affordable prices, we 
cannot expect world health, or peace.”
 Reprinted with permission from NABC News, Fall 1997, 
no. 15, p. 8. Address: President, United States of America.

1779. Sanginga, N.; Dashiell, K.; Okogun, J.A.; Thottappilly, 
G. 1997. Nitrogen fi xation and N contribution by 
promiscuous nodulating soybeans in the southern Guinea 
savanna of Nigeria. Plant and Soil 195(2):257-266. Aug. [28 
ref]
• Summary: “Soybean is a relatively new crop to most 
African countries but in recent times its cultivation in 
countries such as Nigeria, Ghana, Cote d’Ivoire, Benin, 
Zambia, Zimbabwe, Rwanda and Tanzania is gaining 
popularity as a consequence of the increasing needs for 
protein from food and fodder.”
 Since 1977 IITA scientists have targeted “the 
improvement of biological nitrogen fi xation for soybean 
through two approaches: (i) a breeding program to develop 
promiscuous soybean varieties that nodulate with indigenous 
soil rhizobia eliminating the need for inoculation (Kueneman 
et al., 1984) and (ii) a program to increase the availability of 
seed inoculants (Rao et al., 1981).”
 The authors observed that the major N sources for 
soybean were N derived from the air (Ndfa; 84 kg N per 
ha) and N derived from the soil (Ndfs; 75 kg N per ha). 
The former provided 46% of the plant total N, and the latter 
43% in 15N fertilizer applied at 20 kg N per ha. Also, two 
late maturing soybean genotypes derived more of their 
N requirement from N fi xation than the early maturing 
varieties. Address: International Institute for Tropical 
Agriculture (IITA), Oyo Road, PMB 5320, Ibadan, Nigeria.

1780. SoyaScan Notes. 1997. Periodicals/journals having 90 
or more articles related to soya in the SoyaScan database, as 
of 1 Sept. 1997 (Overview). Sept. 1. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: (1) Soybean Digest 2,605. (2) SoyaScan Notes 
1,408. (3) Journal of the American Oil Chemists’ Society / 
Oil and Soap (2 names–674 + 61) 735. (4) U.S. Patents 644. 
(5) Journal of Food Science 256. (6) Nippon Nogei Kagaku 
Kaishi (Journal of the Agricultural Chemical Society of 
Japan) 230. (7) Foreign Agriculture 229. (8) Nippon Jozo 
Kyokai Zasshi (Journal of the Society of Brewing / Brewing 
Society of Japan) (2 names–203 + 23) 226. (9) Journal of 
Nutrition 215. (10) Vegetarian Times 208.
 (11) Proceedings of the American Soybean Assoc. 191 
(12) Soybean Update 188. (13) Agronomy Journal / J. of the 
American Society of Agronomy (2 names–111 + 75) 186 
(14) INTSOY Series 175. (15) Soyfoods magazine 158. (16) 
Toyo Shinpo (Soyfoods News) 156. (17) New York Times 
154. (18) British Patents 150. (19) Jozo Shikensho Hokoku 
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(Report of the Brewing Experiment Station) 146. (20) Cereal 
Chemistry 140.
 (21) Hakko Kogaku Zasshi (Journal of Fermentation 
Technology) 134. (22) East West Journal / East West (2 
names–79 + 36) 115. (23) Japanese Patents 114. (24) 
Agricultural and Biological Chemistry 110. (25) Chemurgic 
Digest 106. (26) Food Technology 106. (27) Crop Science 
105. (28) Shokuryo Kenkyujo Kenkyu Hokoku (Report 
of the Food Research Institute) 105. (29) Natural Foods 
Merchandiser 103. (30) Soya Newsletter (Bar Harbor, 
Maine) 101.
 (31) Journal of Agricultural and Food Chemistry 100. 
(32) American J. of Clinical Nutrition 97. (33) Bulletin de 
la Societe d’Acclimatation 93. (34) Food Engineering 93. 
(35) Wall Street Journal 92. (36) Jozogaku Zasshi (Journal of 
Brewing, Osaka) 91.

1781. Skiff, James. 1997. Update on INTSOY (Interview). 
SoyaScan Notes. Sept. 7. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Wilmot Wijeratne, director of INTSOY, left 
about 1½ to 2 months ago to take a private-sector job in 
Iowa. As far as Jim knows, no new director has been named.
 Karl Weingartner of INTSOY sent Jim an e-mail stating 
that 6 million bushels of soybeans are used to make foods in 
the United States, and 20% of these are organically grown. 
Jim does not know how Karl arrived at these numbers, or 
what the defi nition of “foods” is. It probably does not include 
soy oil, and probably does include all the modern soy protein 
products such as TVP, soy protein isolates and concentrates, 
etc.
 Note that in the book Soyfoods Industry and Market, 5th 
edition (1985, p. 41) Shurtleff and Aoyagi give a full-page 
table showing exactly how many metric tons of soybeans are 
use for each of the different types of soyfoods made in the 
USA. The total (not including soy oil) is 663,823 metric tons. 
Since there are 36.75 bushels per metric ton, this comes out 
to 24.4 million bushels. This fi gure from 1985 is more than 
6 times larger than Weingartner’s fi gure. Address: Cornbelt 
Foods, Inc., P.O. Box 218, Marshall, Minnesota 56258. 
Phone: 507-537-1406.

1782. Jones, Barbara. 1997. Creating a database on soy in 
Africa (Interview). SoyaScan Notes. Sept. 27. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Barbara calls from Kenya to order a copy of 
Thesaurus for SoyaScan Database, published by Soyfoods 
Center. Working with ICRISAT, she is developing a database 
on soy in Africa. Address: c/o ICRISAT, P.O. Box 39063, 
Nairobi, Kenya.

1783. Shurtleff, William; Aoyagi, Akiko. comps. 1997. 
Soy in Africa–Bibliography and sourcebook, 1857 to 
1997: Detailed information on 1,617 published documents 

(extensively annotated bibliography), 109 unpublished 
archival documents, 111 original interviews (many full text) 
and overviews, 97 commercial soy products. Lafayette, 
California: Soyfoods Center. 518 p. Subject/geographical 
index. Author/company index. Language index. Printed Sept. 
28 cm. [1794 ref]
• Summary: Brief History of Soy in Africa: The Society for 
Acclimatization in France did most of the pioneering work 
with soybeans in Africa. In 1857 they were asked to send 
soybeans to the island of Réunion, and one member asked 
that large-scale soybean trials be undertaken in Algeria. 
In 1858 Mr. Koenig-Bey of Alexandria, Egypt, wrote the 
Society about the cultivation of soybeans in Egypt. In 1880 
the Society’s soybean expert, Auguste Paillieux, published 
a report from Dr. Bertherand of Algiers (Algeria, which was 
then a French colony) dated 19 Nov. 1880. It stated: “The 
breeding nursery cultivated soybeans (Soya; Glycine hispida) 
many years ago. Soya does rather well here, but its seeds are 
hard and remain tough.” This is the earliest document seen 
that clearly describes soybean cultivation in Africa.
 By 1873 Haberlandt of Austria reported that soybeans 
were being grown in Tunisia–but gave no details.
 By 1903 soybeans were being grown in South Africa, by 
1907 in Tanzania, and 1908 in Mauritius.
 In 1908 the world price of linseed oil and cottonseed 
oil skyrocketed. During the next few years the fi rst large 
shipments of soybeans were imported to Europe from 
Manchuria. European colonial powers (and South Africa) 
quickly began to investigate the possibility of growing 
soybeans in their African colonies, but without much 
success, since suitable varieties had not yet been developed. 
Nevertheless in 1909 trials were conducted in Gold Coast 
(today’s Ghana), Kenya, and Gambia, and in 1910 in 
Nyasaland (Malawi), Southern Rhodesia (Zimbabwe), and 
Nigeria.
 Starting in the 1960s, serious interest in soybeans in 
Africa began to grow–slowly but steadily. Total production 
increased from 50,000 tonnes (metric tons) in 1960 to 75,000 
tonnes in 1969, a growth of 50% in ten years. The great 
majority of these soybeans were grown in Nigeria. Starting 
in the mid-1960s, large amounts of soy fl our, in the form 
of cereal-soy blends, began to be shipped from the U.S. to 
Africa under the P.L. 480 (Food for Peace) Program. In 1962 
Africa’s fi rst two commercial soy products were introduced: 
Pro-Nutro, a cereal soy blend, by Hind Brothers in Durban, 
South Africa, and a Soy-Fortifi ed Whole Wheat Bread by 
Harrison Foods in Ghana.
 Then in about 1973 there was a rapid rise of interest in 
soybeans and soyfoods in Africa, paralleling the new interest 
worldwide. The three major reasons for this strong interest 
in Africa were the sudden rise in world soybean prices, the 
work of the International Institute of Tropical Agriculture 
(IITA at Ibadan, Nigeria) starting in 1970, and the work of 
INTSOY (the International Soybean Program headquartered 
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at the University of Illinois) starting in 1973. IITA and 
INTSOY developed soybean varieties and management 
practices that for the fi rst time gave high yields under 
African conditions, and sponsored conferences on soybean 
production and utilization in Africa.
 Interest, production, utilization, and research grew 
dramatically during the 1980s. Africa’s leading soybean 
producing countries in 1987/88 were Egypt (144,000 
tonnes), Zimbabwe (100,000), Nigeria (75,000), South 
Africa (49,000), and Zambia (26,000 tonnes).
 By 1995/96 Africa’s leading soybean producers were 
Zimbabwe (110,000 tonnes), South Africa (84,000), Nigeria 
(80,000), Egypt (64,000), and Zambia (35,000 tonnes).
 In October 1995 the Third Bi-Annual SoyAfrica 
Conference was held in Johannesburg, South Africa.
 The future for soybeans and soyfoods in Africa, a 
continent with long-term protein shortages, looks extremely 
bright.
 This is the most comprehensive book ever published 
about soy in Africa. It has been compiled, one record at a 
time, over a period of 20 years, in an attempt to document 
the history of this subject. Its scope includes all known 
information about this subject, worldwide, from A.D. 1857 to 
the present.
 This book is also the single most current and useful 
source of information on this subjects, since 97% of all 
records contain a summary/abstract averaging 181 words in 
length.
 This is one of more than 50 books on soybeans and 
soyfoods being compiled by William Shurtleff and Akiko 
Aoyagi, and published by the Soyfoods Center. It is based 
on historical principles, listing all known documents and 
commercial products in chronological order. Address: 
Soyfoods Center, P.O. Box 234, Lafayette, California 94549. 
Phone: 510-283-2991.

1784. Ontario Soybean Growers’ Marketing Board 
Newsletter. 1997. International biosafety protocol. Oct. p. 6.
• Summary: “In 1992 Canada was one of several countries 
to sign into the United Nations’ Convention on Biological 
Diversity. Since then, Canada has been actively involved in 
negotiating the details of this agreement.
 “The intent of the Convention is to manage the trans-
boundary movement of ‘living modifi ed organisms’ in order 
to protect world biodiversity. Living modifi ed organisms or 
‘LMO’s’ are described as all plants, animals, seeds, embryos, 
and microbes that have been modifi ed using the process of 
‘biotechnology’...
 “The intent of the agreement seems harmless, but if 
it is ratifi ed, it will drastically impede global agricultural 
trade, especially trade with smaller, developing countries. 
The new protocol would require that all transboundary 
shipments of LMO’s be preceded by ‘advanced informed 
agreements’ and formal approvals from importing countries. 

The proposed ‘biosafety protocol’ has a zero-tolerance for 
trans-boundary movement of LMO’s. In other words, unless 
exporters can guarantee that their shipments are 100% free of 
living modifi ed organisms, they will be required to provide 
prior notice and seek formal approval before shipping. This 
will require an enormous amount of administration and 
paperwork, as well as the establishment of another formal 
international appeals process.” Address: Box 1199, Chatham, 
ONT, Canada N7M 5L8.

1785. Bluebook Update (Bar Harbor, Maine). 1997. 
Wijeratne joins Insta-Pro team. 4(4):2. Oct/Dec.
• Summary: A portrait photo shows Wilmot B. Wijernatne, 
PhD. His most recent position was Director of INTSOY. 
Insta-Pro International is located in Des Moines, Iowa.

1786. Carsky, R.J.; Berner, D.K. 1997. Benefi ts of crop 
rotation with soybean and cowpea in savanna cereal-based 
systems. In Taye Bezuneh et al., eds. 1997. Technology 
Options for Sustainable Agriculture in sub-Saharan Africa. 
Ougadougou, Burkina Faso: OAU/STRC-SAFGRAD. xxi + 
485 p. See p. 391-402. Illust. Maps. 24 cm. [22 ref]
• Summary: “Papers presented at the OAU/STRC-
SAFGRAD regional workshop held April 26-29, 1995.”
 “It has been observed that some soybean cultivars are 
capable of stimulating germination of S. hermonthica seed, 
which would reduce the seed bank in the soil.”
 “The results suggest that an effi cacious cultivar of 
soybean reduces S. hermonthica parasitism on a succeeding 
maize crop and that the effect is increased by application of 
P to the soybean.” Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

1787. Food and Agricultural Organization of the United 
Nations. 1997. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 51:102-
03.
• Summary: The 1997 Production Yearbook, under 
“Soybeans” (p. 102-03, in English, French, and Spanish) 
gives area harvested (1,000 ha), yield (kg/ha), and production 
(1,000 MT), each for the years 1989-91, 1995, 1996, 1997, 
for the following places: World. Africa: Benin, Burkina 
Faso, Burundi, Congo–Democratic Republic, Cote d’Ivoire, 
Egypt, Ethiopia PDR, Ethiopia, Gabon, Liberia, Morocco, 
Nigeria, Rwanda, South Africa, Tanzania, Uganda, Zambia, 
Zimbabwe.
 North and Central America: Canada, El Salvador, 
Guatemala, Honduras, Nicaragua, USA.
 South America: Argentina, Bolivia, Brazil, Colombia, 
Ecuador, Paraguay, Peru, Uruguay, Venezuela.
 Asia (fmr = former). Asia: Azerbaijan, Bhutan, 
Cambodia, China, India, Indonesia, Iran, Iraq, Japan, 
Kazakhstan, Korea–Democratic People’s Republic of (north), 
Korea–Republic of (south), Laos, Myanmar, Nepal, Pakistan, 
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Philippines, Sri Lanka, Syria, Thailand, Turkey, Viet Nam 
(Vietnam).
 Europe (former). Europe. Albania, Austria, Bosnia 
Herzegovina, Bulgaria, Croatia, Czechoslovakia, Czech 
Republic, France, Germany, Greece, Hungary, Italy, Latvia, 
Moldova Republic, Romania, Russian Federation, Slovakia, 
Spain, Switzerland, Ukraine, Yugoslav SFR, Yugoslavia.
 Oceania. Australia.
 USSR.

1788. Hicks, P.A. 1997. Soybean industry applications in 
Asia. In: Banpot Napompeth, ed. 1997. World Soybean 
Research Conference V: Proceedings. Soybean Feeds the 
World. Bangkok, Thailand: Kasetsart University Press. xxiv 
+ 581 p. See p. 437-40. Held at Chiang Mai, Thailand, 21-27 
Feb. 1994.
• Summary: RAPA stands for “Regional Offi ce for Asia and 
the Pacifi c.”
 Table 2 (p. 438) shows the area of soybeans harvested 
(in 1,000 ha) in 27 developing and 3 developed Asian 
countries, in the following years: 1982, 1989, 1990, 1991, 
and 1991. The last columns shows the average annual growth 
rate in soybean area from 1982 to 1992. The countries, their 
1992 area, and their growth rates are (NL = no values listed; 
F = FAO estimate):
 Developing countries (Bangladesh NL. Bhutan 2.0F, 
-5.4%. Cambodia, 8.8, 20.1%. China 7,203.5, -0.8%. Cook 
Islands NL. North Korea 310.07, 0.5%. Fiji NL. India 
2,500.0, 12.8%. Indonesia 1,667.0, 9.4%. Iran 60.0F, 1.5%. 
Laos 6.1, 1.5%. Malaysia NL. Maldives NL. Mongolia NL. 
Myanmar 34.8, 2.7%. Nepal 22.0F, 9.4%. Pakistan 1.4F, 
-11.4%. Papua New Guinea NL. Philippines 10.0F, -1.7%. 
Rep. of Korea 120.0, 3.9%. Samoa, Western NL. Solomon 
Islands NL. Sri Lanka 1.4, -20.8%. Thailand 380.0, 14.4%. 
Tonga NL. Vanuatu NL. Vietnam 113.0F, 1.5%. Sub-total 
12,440.0, 2.2%).
 Developed countries (Australia 30.0, -2.2%. Japan 
141.0, 0.3%. New Zealand NL. Sub-total 171.0, -0.2%).
 Asia-Pacifi c Total 12,611.0, 2.2%.
 Rest of world 41,979.7, 0.6%.
 World 54590.7, 0.9%. Address: FAO Regional 
Agricultural Engineering and Agro-Industries Offi cer, FAO, 
RAPA, Bangkok, Thailand.

1789. Osho, S.M. 1997. Emerging food uses of soybean 
in Africa and Latin America. In: Banpot Napompeth, ed. 
1997. World Soybean Research Conference V: Proceedings. 
Soybean Feeds the World. Bangkok, Thailand: Kasetsart 
University Press. xxiv + 581 p. See p. 403-11. Held at 
Chiang Mai, Thailand, 21-27 Feb. 1994. [37 ref]
• Summary: Contents: Introduction. The need for soybean 
production and utilization. Nutritional value of soybean. 
Soybean production trends: Africa, Latin America. Soybean 
processing and utilization in Africa and Latin America: 

Household uses of soybean (small scale and industrial 
processing of soybeans in Africa and Latin America), 
policies and programs on soybean production and utilization 
in Africa and Latin America. Conclusion. Address: Soybean 
Utilization Project, International Inst. of Tropical Agriculture 
(IITA), PMB 5320, Ibadan, Nigeria.

1790. Osho, S.M.; Obatolu, V.A.; Uwaegbute, A.C.; Ndaeji, 
C.F.; Olowoniyan, F. 1997. Food uses of soybean in Nigeria: 
Opportunities and constraints. In: Banpot Napompeth, ed. 
1997. World Soybean Research Conference V: Proceedings. 
Soybean Feeds the World. Bangkok, Thailand: Kasetsart 
University Press. xxiv + 581 p. See p. 422-30. Held at 
Chiang Mai, Thailand, 21-27 Feb. 1994. [6 ref]
• Summary: Contents: Introduction. Past uses of soybeans 
in Nigeria. The present uses of soybeans. Results and 
discussion: Composition of some Nigerian traditional foods 
with and without soybean fortifi cation. Inactivation of the 
trypsin inhibitor at household level. Development of a 
soybean-cassava product (soy gari). Soybean tofu processing 
(soywara or soycheese). The processing of a soy beverage 
(kunu). Soybean oil. Extrusion cooking (IITA concept). 
Achievements. Impact.
 Tables: (1) Nutritional composition of selected home-
made soy-based products compared with products from 
traditional preparation method (Soy ogi, soy milk, soy 
moinmoin, soy akara). (2) Phytic acid, tannin, and trypsin 
inhibitor levels of raw and processed soybean products (the 
4 products shown in table 1). (3) Time, temperature, and 
treatment necessary for complete inactivation of soybean 
trypsin inhibitor at the household level: Boiling under 
pressure (with or without soaking), boiling with soda or 
kaun, boiling whole without pressure (with or without 
soaking), boiling with prior processing (grits, dehulled 
soybeans, fl our), roasting whole (in sand, in pan). (4) 
Composition of local gari and fortifi ed soybean gari (fortifi ed 
with okara, or with whole soybean paste). (5) Sensory 
evaluation of these three types of gari. (6) Nutritional 
composition of local cheese (warankasi) and tofu. (7) 
Sensory evaluation of local cheese (warankasi) and tofu. 
(8) Nutritional composition of kunuzaki and soy kunuzaki. 
(9) Nutrient composition of selected soy fl ours from the 
extruder and screw press (defatted, extruded full fat, defatted 
extruded, extruded defatted). (10) The percentage of farmers/
households producing and utilizing soybean in IDRC project 
sites (1987, 1991, 1992; Oyo State, Niger State, Kaduna 
State, Enugu State). (11) 33 soybean products that are being 
made and marketed by companies in Nigeria (Feb. 1992). 
For each is given: Name of manufacturer. City or state of 
manufacture. Product name or description. Percentage of 
soybean used in the product. (12) Summary of number of 
markets and retail sale outlets for soybean in Ibadan, Nigeria 
(each January from 1987 to 1993): Increased from 2 markets 
and 4 retailers in Jan. 1987 to 42 markets and 824 retailers in 
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Jan. 1997.
 Flowcharts show the processing of: (1) Soybean gari. 
(2) Tofu. (3) Soybean kunuzaki. (4) Soybeans by extrusion 
or expelling. (6) Soybeans and cereals by extrusion. Address: 
1. Soybean Utilization Project, International Inst. of Tropical 
Agriculture, PMB 5320, Ibadan; 2. IAR&T, PMB 5029, 
Ibadan; 3. Univ. of Nigeria, Nsukka; 4. NCRI, PMB 8, 
Badeggi; 5. NAERLS, PMB 1067, Zaria. All: Nigeria.

1791. Shanmugasundaram, S.; Tsou, S.C.S.; Hong, T.L. 
1997. Vegetable soybeans production and research. In: 
Banpot Napompeth, ed. 1997. World Soybean Research 
Conference V: Proceedings. Soybean Feeds the World. 
Bangkok, Thailand: Kasetsart University Press. xxiv + 581 
p. See p. 529-32. Held at Chiang Mai, Thailand, 21-27 Feb. 
1994. [21 ref]
• Summary: Contents: Introduction. Production. Emerging 
vegetable soybean producers. Vegetable soybean and 
sustainable agriculture. Quality of vegetable soybean. 
Diversifi ed products from Vegetable soybean. Future 
research issues.
 Vegetable soybeans are specialty soybeans harvested 
between the R6 and R7 growth stages (Fehr 1971) and used 
green. Japan has long been and still is the major producer 
and consumer of vegetable soybean; since 1980 the area 
planted has remained at about 140,000 ha. The Tohoku and 
Kanto districts are the major producing areas. The annual 
demand is about 150,000 tonnes (metric tons). Of this, about 
42,000 tonnes (27%) is supplied by Taiwan. During the past 
5 years, China, Thailand, the Philippines, and Indonesia have 
been exploring the potential of vegetable soybeans for export 
and for the domestic market. The crop is also grown and 
consumed in Nepal.
 Note: This is the fi rst chapter in a special section of 
these proceedings titled “Special Symposium (Soybean in 
Tropical Agriculture).” Address: Asian Vegetable Research 
and Development Center (AVRDC), P.O. Box 42, Shanhua, 
Tainan 741, Taiwan, Republic of China.

1792. Tanteeratarm, K.; Nelson, A.I.; Wei, L.S. 1997. 
Processing of soymilk free from beany and other off-fl avors. 
In: Banpot Napompeth, ed. 1997. World Soybean Research 
Conference V: Proceedings. Soybean Feeds the World. 
Bangkok, Thailand: Kasetsart University Press. xxiv + 581 
p. See p. 412-14. Held at Chiang Mai, Thailand, 21-27 Feb. 
1994. [8 ref]
• Summary: “An innovative processing technology for 
preparation of soymilk free from beany and other off-
fl avors has been developed and evaluated at the University 
of Illinois. Soybeans were blanched in sodium bicarbonate 
water to inactive lipoxygenase enzyme and other compounds 
responsible for the development of off-fl avors. The blanched 
soybeans were then ground into slurry, fi ltered, pasteurized, 
homogenized, cooled, and packaged. The major chemical 

compositions of this soymilk were evaluated. Solids and 
protein recoveries were essentially high and could be 
controlled to contain 9.2% and 4.5% respectively. According 
to the sensory evaluation, this soymilk was very bland, and 
was considered as much superior to traditional soymilks.”
 Note: One serious disadvantage to this Illinois method is 
the creation of “throat drying effect.” Address: International 
Soybean Program (INTSOY) and Dep. of Food Science, 
Univ. of Illinois, Champaign-Urbana, IL 61801.

1793. Tanteeratarm, K.; Wijeratne, W.B.; Nelson, A.I.; Wei, 
L.S. 1997. Problems, remedies, and prospects of soymilk 
processing. In: Banpot Napompeth, ed. 1997. World Soybean 
Research Conference V: Proceedings. Soybean Feeds the 
World. Bangkok, Thailand: Kasetsart University Press. xxiv 
+ 581 p. See p. 461-67. Held at Chiang Mai, Thailand, 21-27 
Feb. 1994. [36 ref]
• Summary: “Soybean quality is affected by seed quality and 
characteristics, soybean constituents, and processing. Good 
intact soybeans with high protein content have the most 
desirable seed characteristics. Controlling lipoxygenases and 
inactivating trypsin inhibitors are important for improving 
fl avor and protein digestibility. Flatulence factors, raffi nose 
and stachyose, and astringency must be reduced during 
processing. Soymilk quality varies from one processing 
method to another. Quality soymilk may be prepared from 
whole soybean, soy fl our, or soy protein isolate. The soymilk 
from soy fl our is generally yellow in color and contains 
essentially all of the oligosaccharides present in the fl our. 
Research directed towards reducing fl atulence factors and 
astringency is important for improving soymilk quality and 
eventually increasing consumption. Processing method 
and raw material used should be economically selected to 
produce the kind of soymilk for specifi c markets and type 
of consumers.” Address: International Soybean Program 
(INTSOY) and Dep. of Food Science, 169 Environmental 
and Agricultural Science Building, Univ. of Illinois at 
Champaign-Urbana, IL 61801.

1794. Tripathi, R.N.; Joshi, K.C.; Savage, W.D.; Wijeratne, 
W.B. 1997. Effect of soy fl our and chickpea fl our on the 
nutritional and sensory properties of chapaties. In: Banpot 
Napompeth, ed. 1997. World Soybean Research Conference 
V: Proceedings. Soybean Feeds the World. Bangkok, 
Thailand: Kasetsart University Press. xxiv + 581 p. See p. 
451-54. Held at Chiang Mai, Thailand, 21-27 Feb. 1994. [17 
ref]
• Summary: “The incorporation of soy:chickpea fl our blends 
(1:1) with wheat fl our increased the protein and essential 
amino acid contents of chapaties. The percent increases 
in protein were 1.64% and 3.51% when the soy fl our and 
chickpea fl our blend replaced 10% and 30% of wheat fl our 
respectively. The lysine content of chapaties registered about 
a two-fold increase when wheat fl our was replaced by a 30% 
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blend of the fl our. The increased content of lysine provides 
the FAO recommended lysine level. There was no signifi cant 
change in the methionine content of chapaties made with 
or without soy and chickpea incorporation. Negligible 
antitryptic activity was also recorded in these chapaties. 
Sensory evaluation of the chapaties showed that the blended 
chapaties were not signifi cantly different from the control 
wheat chapaties in color, taste, texture, and acceptability.” 
Address: 1. Soybean Processing and Utilization Center, 
Central Inst. of Agricultural Engineering, Bhopal 462018, 
Madhya Pradesh, India; 2. Univ. of Illinois at Urbana-
Champaign, 110 Mumford Hall, Urbana, IL 61801.

1795. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins, 
F.I.; Krober, O.A.; Athow, K.L.; Laviolette, F.A.; Coble, 
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean 
germplasm collection: Maturity groups 000 to IV (FC 01.547 
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169 
p. Jan.
• Summary: Contents: Introduction. About the tables. List of 
tables: Maturity groups 000 to 0: Tables (1.0) Identifi cation 
and origin information for USDA soybean germplasm in 
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI 
Number, accession name, country of acquisition, country 
of origin, year introduced or released, maturity group. (2.0) 
Descriptive data for USDA soybean germplasm in maturity 
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety 
name, FC number, or PI number), maturity group, stem 
termination (determinate, indeterminate, semi-determinate), 
fl ower color, pubescence (color, form, density), pod color, 
seedcoat (luster, color {buff, black, black hilum with brown 
outer ring, brown, gray, green, greenish brown, imperfect 
black, reddish brown, tan, yellow}), hilum color (same 
choices as seed color), other traits (seed, leaf, plant). (3.0) 
Agronomic data for USDA soybean germplasm in maturity 
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul, 
Minnesota: Entry, fl owering (days after May 31), maturity 
(days after May 31), lodging (score), height (cm), stem 
termination score, shattering score, seed (quality score, 
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}). 
(4.0) Seed composition data for USDA soybean germplasm 
in maturity groups 000 to 0, FC 01.547 to PI 266,807, 
grown at St. Paul, Minnesota: Entry, maturity group, 
seed composition (oil %, protein %), protein composition 
(methionine as a percentage of total protein), oil composition 
[fatty acids] (linoleic %, linolenic %).
 Maturity groups I and II: The tables are identical in 
format to those above except that the soybeans were grown 
at Urbana, Illinois, and there is information on disease 
reaction to phytophthora rot and pythium rot.
 Maturity groups III and IV: The tables are identical in 
format to those above except that the soybeans were grown 
at Urbana, Illinois, and there is information on disease 
reaction to phytophthora rot and pythium rot.

 “Introduction: This publication consolidates information 
contained in U.S. Regional Soybean Laboratory Manuals 
223 (July 1965), 230 (September 1966) and 238 (April 
1969) on the origin, descriptive characteristics, agronomic 
performance, seed composition and disease reaction data of 
soybean (Glycine max (L.) Merrill) germplasm accessions 
FC 01.547 to PI 266.807 in maturity groups 000 through IV. 
Also included are cultivars, in these same maturity groups, 
developed at public institutions in the United States and 
Canada, and released by 1966. The data presented in Tables 3 
and 4 are the same as in the original publications except that 
units on weight and height have been changed to metric and 
some maturity groups have been changed. In Table 1, some 
changes have been made for accession name and country 
of origin based on more recent information. The pedigrees 
of domestic cultivars are not included but are available in 
USDA Technical Bulletin 1746. Some origin details for 
named cultivars and FC accessions were removed but are 
available in the USDA Soybean Germplasm Collection 
Inventory, Volume 1, INTSOY Series Number 30. In Table 
2, data on stem termination was added, the information 
on pubescence was expanded and some descriptions have 
been updated. These data can also be obtained through 
the Germplasm Resources Information Network (GRIN), 
Database Management Unit, USDA-ARS [Agricultural 
Research Service], BARC West, Beltsville, Maryland 20705. 
Evaluation publications for PI numbers higher than PI 
266.807 can be obtained from the Curator, USDA Soybean 
Germplasm Collection, USDA-ARS, 1101 West Peabody 
Drive, University of Illinois, Urbana, IL 61801.”
 Named varieties in maturity groups 000 to 0: Acme, 
Agate, Capital, Comet, Crest, Early White Eyebrow, 
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott, 
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy, 
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
 Named varieties in maturity groups I and II: Aksarben, 
Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell, 
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum, 
Funman, Giant Green, Goku, Habaro, Hakote, Harly, 
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry, 
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin, 
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu 
[Madison], Manchu Hudson, Manchu Montreal [Montreal 
Manchu], Manchukota, Manchuria, Mandarin, Mandarin 
507, Medium Green, Mendota, Monroe, Mukden, Norsoy, 
OAC 211, Ontario, Portugal, Renville, Richland, Sac, 
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda, 
Wea, Wisconsin Black, Yellow Marvel.
 Named varieties in maturity groups III and IV: A.K. 
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams, 
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei, 
Clark, Clark 63, Cloud, Columbia, Delmar, Dunfi eld, Ebony, 
Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger, 
Green and Black, Guelph, Harbinsoy, Harman, Higan, 
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Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy, 
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston, 
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204, 
Manchu [Lafayette], Manchuria 13177, Manchuria 20173 
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, 
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato, 
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia, 
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio), 
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy, 
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural 
research technician; 3. Research Geneticist, USDA-ARS, 
Dep. of Agronomy, Ohio State Univ., Wooster.

1796. INTSOY. 1998. INTSOY course: Soybean processing 
and utilization. May 26 to June 19, 1998 (Brochure). Urbana, 
Illinois. 8 panels. 2 p. 22 x 10 cm each.
• Summary: Contents: Topics to be presented in the 
1998 course: Basic processing concepts, nutrition and 
functionality, extrusion technology, oil extraction, soymilk 
and dairy analogs (soymilk, soy yogurt, soy ice cream), 
Oriental soybean foods (tofu, tempeh, etc.), animal feed 
applications, quality control, animal feed applications, 
overview of the soybean industry, economics and marketing 
of soy products. Cost and travel information (the course costs 
$4,300 plus about $1,600 for room, board, and other local 
living expenses. INTSOY is unable to offer scholarships).
 The course time consists of 35% lectures, 45% hands-
on exercises, and 20% industry visits. This is the 18th 
offering of the training program. Some 200 persons from 
41 countries have attended the course. Danny Erickson 
is the training offi cer in charge. E-mail intsoy@uiuc.edu. 
Address: International Soybean Program, Univ. of Illinois, 
35 Environmental and Agricultural Sciences Building, 1101 
West Peabody Drive, Urbana, Illinois 61801. Phone: (217) 
333-6422.

1797. Iderabdullah, Bisi. 1998. History of work with 
soybeans and soyfoods in Liberia. Part II (Interview). 
SoyaScan Notes. April 6. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: In December 1989 a bloody civil war began 
in Liberia in the countryside. By July 1990 it had reached 
Monrovia. Many orphaned and abandoned children were 
brought to the Mission, so an orphanage and clinic sprang 
into existence at a house next to their house, on an adjacent 
compound, and was soon caring for about 30 kids. Bisi and 
Mahmoud paid all expenses of the orphanage, clinic, and 
Mission from their personal funds.
 Bisi and her family returned to the USA after a cease-
fi re in late November 1990 and tried to solicit support to 
help feed the many starving people in Liberia. She called 
CARE and many other organizations, but with little results. 
One day someone asked her: “What is the name of your 
organization?” She had previously lost their fi fth child, 

named Imani, so she said spontaneously “Imani House.” 
The name stuck. Then she called The Farm–getting the 
address from Ina Mae’s book. She was told that they had a 
philanthropic arm named Plenty, but they no longer supplied 
relief foods. Then she called Peter Schweitzer’s offi ce 
in California to ask him what they could do to help–the 
situation was very urgent and the world wasn’t paying much 
attention. They got to know one another over the phone 
and Peter said that Plenty would choose Imani House as a 
group that they would work with. When they talked about 
growing soybeans, Bisi thought it was “a little bit way out 
for Liberia.”
 Bisi and Chuck Haren (who had been sent by Plenty) 
went together to the International Institute of Tropical 
Agriculture (IITA) in Ibadan, Nigeria. Chuck had already 
taken their training program, but he wanted to introduce Bisi 
to it. IITA people showed them how to grow soybeans, gave 
them soybean varieties especially adapted to West Africa, 
demonstrated simple machinery for pressing oil from the 
soybeans, introduced them to the bumbum leaves they use 
with lemon as a coagulant in the lab to make tofu, prepared 
many different dishes from soybeans, and demonstrated 
different quick and simple ways of making soymilk for use 
as a beverage. They spent a lot of time with Dr. Sidi Osho, 
an expert in soybean utilization. Bisi and Chuck were given 
a tour of local businesses producing soyfoods, including one 
that made Soyvita soymilk in Lagos. One chemist had turned 
his distillery into a soymilk factory. In the market, they saw 
soybeans being fermented to make dawa-dawa, a seasoning. 
After seeing all these things at IITA, Bisi’s skepticism about 
the potential of soyfoods in Liberia was largely overcome. 
She and Chuck returned to Liberia.
 Returning to Liberia, Bisi and Mahmoud changed 
the name of their African Islamic Mission to “Imani 
House;” they didn’t want to be killed because they were 
Muslims–which happened a lot in Liberia during the war. 
Their original mission, to teach agriculture and education, 
remained unchanged.
 Originally Bisi had assumed that the agricultural work 
of Imani House would have to be done in the countryside, 
outside of Monrovia. But by 1990 she realized that urban 
agriculture was a real possibility.
 Bisi and Chuck fi rst planted soybeans in Liberia in about 
1991. The seed came from two sources: They brought back 
about 6 kg of specially adapted seed from IITA, and the rest 
they bought in a local market in Liberia; the latter soybeans 
had come in to Liberia as a relief food and the people were 
rejecting them (they took too long to cook; the local people 
thought they were split peas), so they were selling at a very 
low price. They supervised the planting of these soybeans at 
8 different sites, in small plots totaling about 1 acre, in and 
around Monrovia–no further than 25 miles away. The United 
Nations provided an agronomist (Mr. Sha of UNDP), who 
planted some of the seeds incorrectly; they were viable and 
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they germinated. Imani House had 5 acres of land on which 
they planted one small plot. None of the 8 plots grew well. 
The war was going on and people grew the soybeans on 
poor soil that they would not ordinarily use. The plots did 
not yield enough soybeans to eat, but they did yield enough 
seeds to replant. The seeds from IITA did the best, but they 
never gave good yields. The bean beetle became the biggest 
plague, eating through the leaves. Bisi used compost and 
many organic methods. The farmers wanted to spray a lot 
and use chemical fertilizers. In about 1994 they had a very 
good yield one year at one site in a back-yard garden on 
virgin soil. The soybean plants were lush and the beans were 
large. There were big problems with seed storage, since there 
were heavy rains 6 months of the year.
 Throughout this time, Bisi was doing trials with 
utilization. They would take a few pounds of soybeans to 
an orphanage and teach them how to make and use soymilk 
and okara fritters (seasoned patties of okara mixed with 
fl our, then fried). “They loved these foods.” They had a big 
demonstration for home economists from the Ministry of 
Agriculture, who work with the school feeding program. 
They developed a sheet of nutritional information on 
soybeans and soymilk (comparing soymilk with cow’s milk) 
which they passed out to these nutritionists.
 From September to December 1995, with help from the 
Trull Foundation of Texas, Plenty was able to send a soy/
agricultural technician from Belize to Liberia to help Imani 
House with its soybean project. His name was Ignatius 
(“Gomier”) Longville. A Caribbean native and a Rastafarian 
(Rasta = “Roots”) farmer, he was skilled in ways of growing 
food under adverse conditions using the natural rhythms and 
resources. He had worked with Plenty on the island of St. 
Lucia from 1984 to 1990. Now he volunteered his services, 
providing hands-on assistance to help Imani House and the 
farming groups with which they were working in Liberia to 
grow soybeans and other crops in nutrient-defi cient soils. 
He introduced organic methods of pest management and 
demonstrated composting techniques. They used a Rototiller 
to open the soil and control the bean beetle, and added small 
amounts of chemical fertilizers. The result was the most 
successful crop of soybeans ever. The Liberian farmers were 
impressed.
 In October 1995 Imani House won fi rst prize for food 
processing at a World Food Day Exposition in Monrovia. 
Gomier and the Imani House staff conducted soyfood 
demonstrations for 10,000 people. “We couldn’t make food 
fast enough. We made pies, soymilk (mixed with cocoa), soy 
fritters, soynuts, and tofu on site. We just didn’t have enough. 
It was amazing.” They had plenty of soybeans (300-400 lb), 
which they bought from Ghana, with help from the Ghanaian 
Ministry of Agriculture.
 Building on these successes, Bisi got FAO to agree to 
bring in a container of soybeans for planting and to provide 
a consultant (Delvin Walker) to help Imani House. Walker 

was an agronomist; before the war he had been a teacher of 
agriculture at Cuttington University, the Christian university 
in Liberia. Walker was already a member of the Imani House 
board of directors; he went with Bisi to talk with FAO and 
WFP (the World Food Program). They also got the World 
Food Program to agree to bring in soybeans for utilization. 
The Liberian government had agreed to give Imani House 
a memorandum of understanding that they would be the 
soybean growers and demonstrators in Liberia. The head 
of the Ministry of Agriculture believed that this agreement 
would help Imani House to get the funding that they needed 
so much. Work was underway using soybeans and cassavas 
to make an enriched gari.
 Then in April 1996 factional fi ghting fl ared up again, 
devastating Monrovia. The civil war was on again. Bisi, 
too was devastated–just as her soybean program was fi nally 
about to take off. “Armed robbers took our Rototiller, all of 
our farming equipment. We lost everything. We left Liberia 
and stayed in Senegal for four months, waiting to go back. 
But it never got better.” Then they went to Gambia. In 
English-speaking Gambia they were invited by a leading 
citizen to stay and work to introduce soybeans.
 The civil war is now offi cially over, and Bisi is working 
to raise funds in the USA which are used to support her 
Liberian program. She is also trying to raise funds for the 
soybean, agricultural, and literacy programs. The clinic has 
been rebuilt and literacy programs have been re-started in 
English and Bassa. Benjamin Grant is administering the 
programs. The war has cooled down but anyone who buys 
equipment is at risk of visits from armed robbers. Because 
she is now in New York, Bisi is also developing Imani 
House’s local program. She hopes eventually to return to 
Liberia. “The problem now is not to import soybean to 
Liberia but to grow it. We see it as a way of solving major 
problems of malnutrition in Liberia.” Address: Director, 
Imani House, 76A Fifth Ave., Brooklyn, New York 11217. 
Phone: (718) 638-2059.

1798. IITA. 1998. Annual report 1996. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 68 p. 
28 cm.
• Summary: Director General’s Report, by Dr. Lukas Brader, 
IITA General Director. “Building a holistic approach to 
research.”
 In the section on “Microbiology and virology” is a 
4-page article (p. 20-23) titled “Understanding nitrogen 
fi xation in promiscuous soybean: Microbiology in the 
service of crops and soil.” It begins: “IITA ‘s microbiological 
research is shedding new light on nitrogen fi xation by 
promiscuous soybeans. The work also points to a previously 
undocumented link between nitrogen fi xation and another 
less-understood soil phenomenon–phosphorus uptake 
mediated by mycorrhizae. The connection between these two 
biological processes can be exploited to provide technology 
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packages for boosting production in soybean-maize rotations, 
while maintaining soil fertility.
 “In the moist savanna of West and Central Africa, 
cropping systems that combine maize with grain legumes 
such as soybean... are vital to farm families. They have the 
potential to provide a major share of the food calories and 
protein needed by people and livestock.
 “Soybean, a high-protein legume, is a fairly new arrival 
in sub-Saharan Africa, having been introduced to West, 
Central, and Southern Africa just after the turn of the century. 
Since the 1970s, its cultivation has been on the rise, mainly 
in Benin, Cote d’Ivoire, Ghana, Nigeria, Rwanda, Uganda, 
Zambia, and Zimbabwe.
 “In most of these countries, small-scale farmers grow 
soybean either as a sole crop or mixed with sorghum, maize, 
or cassava. They generally market a portion of the crop and 
keep the rest for home consumption. The beans are often 
ground into fl our and used in traditional soups and porridges.
 “Progress in promiscuous soybean: IITA has been 
breeding soybean since 1977. One aim has been to mesh 
the agronomic advantages of so-called US-type commercial 
varieties, such as their high yield and resistance to pod 
shattering, with a special trait–promiscuity–found in a few 
local cultivars which came originally from Indonesia and 
Malaysia.
 “Promiscuity refers to a legume’s preference for 
multiple partners. In this case they aren’t sexual partners but 
nutritional partners in the form of friendly soil bacteria. A 
promiscuous soybean variety is one that can form effective 
nitrogen-fi xing (N-fi xing) associations with a wide range 
of naturally occurring strains of rhizobial bacteria (see box 
on page 21). Cowpea, for example, is highly promiscuous. 
Nonpromiscuous cultivars of soybean, such as US-types, are 
fussier and fi x nitrogen only in the presence of very specifi c 
rhizobial strains.
 “By combining traits of the local breeding lines with 
exotic ones, IITA has been able to provide moist savanna 
farmers with a choice of improved promiscuous soybean 
varieties. To date, 15 have been released by national 
programs in Ghana, Nigeria, Uganda, and Zaire. These can 
exploit naturally occurring rhizobia in the soil. During 1996, 
three additional promising breeding lines were identifi ed. 
These get 60-63% of their nitrogen through fi xation, as 
compared with only 40-50% for most other lines evaluated 
by IITA.
 “Linking crop improvement with soil microbiology: 
Even the new soybean lines that get 60% of their overall 
nitrogen from fi xation take the rest from the soil or added 
fertilizer. Leaving behind the crop residue to rot in the fi eld 
after harvesting the food grain returns some nitrogen to the 
soil. But the dilemma remains: even though N-fi xation of 
soybean cultivars is being increased through breeding, the 
amount of nitrogen being fi xed is often not suffi cient to 
offset nitrogen removed in the form of grain.

 “Since 1994, IITA researchers have carried out detailed 
studies on several factors affecting the net impact of soybean 
on soil nitrogen and, ultimately, the potential of soybean to 
increase nitrogen available for following crops. Some of the 
issues addressed have been the total amount of nitrogen that 
accumulates over the life of the plant, the proportion that 
comes from fi xation, the rate at which nitrogen accumulates 
at various stages of growth, and how nitrogen is distributed 
throughout the plant parts.
 “A major fi nding of these recent studies is that the 
average net contribution of promiscuous soybean varieties to 
soil nitrogen is 18 kg per ha, with the fi gures ranging from 
minus 8 kg (depletion) to 43 kg per ha, depending on the 
cultivar. This is the gain after the nitrogen removed through 
harvested grain has been taken into account. Although such 
a gain is noteworthy, it is small. Soil microbiologists at IITA 
are now working in IITA’s multidisciplinary Maize-Grain 
Legume Systems Project to identify complementary resource 
management practices that further improve the net nitrogen 
contribution of new soybean cultivars.
 “Measuring nitrogen fi xation: An important 
methodological contribution of IITA’s recent microbiological 
work on soybean has been evaluation of methods 
for measuring and comparing N-fi xation by various 
promiscuous varieties. Until recently, there have been few 
reliable estimates of the extent of this process. Having this 
information is important both for varietal selection and for 
evaluating the nitrogen contributions of these legumes to 
associated crops like maize in the moist savanna.
 “Field techniques used to measure N-fi xing capacity 
have been the weak link in the research chain, says IITA 
microbiologist Dr Nteranya Sanginga. ‘They are little more 
than informed guesswork.’
 “One widely used technique, for example, is to estimate 
the total mass of root nodules and score this on a scale 
of 1 to 5. While convenient for evaluating large numbers 
of breeding lines, the scoring method is a poor indicator 
of a variety’s actual capacity to fi x nitrogen. It does not 
distinguish between soybean varieties nodulated by effective 
N-fi xing strains of rhizobia in the soil and those nodulated 
by weaker strains.” Box 1 (p. 21): “Nitrogen fi xation by 
rhizobial bacteria: Thousands of strains of rhizobial bacteria 
occur naturally in the soil. They have the remarkable ability 
to form nodules on the roots of soybeans, cowpeas, and other 
legumes, furnishing the plants with an essential nutrient, 
nitrogen (N).
 “While plants are surrounded by gaseous N–78% of 
the earth’s atmosphere is N2–they cannot directly absorb it. 
During N-fi xation in the root nodules, the rhizobial bacteria 
convert N2 into organic compounds such as nitrates that the 
plant can absorb.
 “This plant-bacteria partnership, or symbiosis, benefi ts 
not only the plants but also the bacteria and, in some 
instances, the surrounding soil. In exchange for the N, the 
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plant provides the carbohydrates for the bacteria to feed on.”
 Box 2 (p. 21, below a color photo showing soybean 
roots with nodules): “Different types of rhizobia affect the 
formation of nodules on soybean roots differently. On the 
left, R-25B, an African soybean rhizobium strain isolated by 
IITA, was used for inoculation; in the middle, IRC, a local 
cowpea rhizobium; on the right, IRJ2180A, an imported 
commercial soybean rhizobium. The IITA isolate and the 
commercial rhizobium resulted in robust root nodulation. 
The cowpea rhizobium strain had no effect.”
 IITA’s seven research stations are: 1. Ibadan, Nigeria 
(Headquarters). 2. Onne, Nigeria. 3. Cotonou, Benin. 4. 
Kano, Nigeria. 5. Mbalmayo, Cameroon. 6. Ferkessedougou, 
Cote d’Ivoire. 7. Namulonge, Uganda. Address: PMB 5320, 
Oyo Road, Ibadan, Nigeria.

1799. Bernard, Richard L. 1998. Computerization of the 
National Soybean Germplasm Collection (Interview). 
SoyaScan Notes. July 14. Conducted by William Shurtleff of 
Soyfoods Center.
• Summary: Ted Hymowitz and Sam Carmer got the 
information for their pioneering 1977 database from 
typewritten lists developed by Dr. Bernard and coworkers. 
Randy Nelson and Gail Juvik (who was assistant curator 
at the time) considered using and building on the database 
developed by Hymowitz and Carmer, but it wasn’t 
compatible with the present system. Computer systems were 
changing very fast at that time, and the Hymowitz-Carmer 
database was never used after the 1977 INTSOY Series 
publication.
 How did the data get into the National Soybean 
Germplasm Database? The Illinois group sent its revised 
evaluations manuals/publications to Beltsville, Maryland, 
where they were hand-entered into the national GRIN 
(Germplasm Resources Information Network) database. 
Before that there were a number of national planning 
meetings, and formal reports were issued.
 This is an interesting story. For details talk with Randy 
Nelson and his assistant, Jerry Hill. Address: USDA/ARS 
Soybean Germplasm Collection, Room 229 EASB, 1101 W. 
Peabody Drive, Univ. of Illinois, Urbana, IL 61801.

1800. Miles, Carol A. 1998. Re: Vegetable soybeans. Letter 
(e-mail) to Dana Jacobi in New York City, July 14. 1 p. [2 
ref]
• Summary: Dana Jacobi sent Carol the rough draft of an 
article she is writing on green vegetable soybeans. Carol 
responded that she has been conducting vegetable soybean 
variety trials in southwest Washington state for the past 3 
years. She has also been developing new vegetable soybean 
varieties which should be ready for release in several years. 
She has been working with Mark Musik [the farm advisor 
for the Pike Place Market] and Hmong farmers [rhymes with 
“mung.” They are hill people from Laos] for the past year, 

and it looks like their work together next year will be even 
better.
 “I think it is important to state clearly that vegetable 
soybeans, although the same genus and species as fi eld 
soybeans (Glycine max), are special varieties and they differ 
biochemically from fi eld soybeans. Vegetable soybeans have 
different biochemical components which allow them to be 
eaten after boiling for only 5 minutes. If a person were to 
harvest fi eld soybeans at the green stage and boil them for 5 
minutes and eat them, they would get stomach cramps due to 
the indigestibility of the beans.”
 She has heard the SunRich did not pay close enough 
attention to this point and used fi eld soybeans when 
developing their Sweet Beans. The company later got lots of 
complaints about the indigestibility of Sweet Beans.
 Carol has a web page at http://agsyst.wsu.edu on which 
are several research-type papers that she has written about 
edamame. The information about biochemical differences 
between edamame and fi eld soybeans is in these papers.
 Talk with Carol Miles, PhD. 1998. Aug. 26. She got 
her PhD from Cornell University (Ithaca, New York) in 
vegetable crops, with a minor and dissertation in breeding 
sweet corn. Now she is working on edamame with Tom 
Lumpkin, who is at Washington State Univ. She has been 
there growing edamame for 4 years. She and her co-
workers like edamame very much, as do her two young 
kids. Her information on biochemical differences between 
vegetable-type soybeans and fi eld soybeans comes from 
a paper by Tom Lumpkin. They have a lower content of 
trypsin inhibitors and of indigestible oligosaccharides, 
and more vitamins. She has written some research reports 
on edamame, but no refereed journal articles. The Pike 
Place Market is the largest farmers’ market in the Pacifi c 
Northwest. It is located in downtown Seattle on Pike Street. 
A farmer’s market, by defi nition (largely for insurance 
purposes), is one in which at least 50% of the products 
must be produce sold by the people/farmers who grew it. 
The other 50% can be crafts, produce sold by people who 
did not grow it, etc. There is not yet a measurable acreage 
of green vegetable soybeans in Washington state; this is a 
new crop that is still in the development stage. Carol has a 
variety testing program in western Washington and down 
into Oregon where the climate is mild and the precipitation 
high. Most of this seed is imported from Japan and costs 
about $17/pound, which is prohibitive. So there is a big need 
for her program to have its own seed production and its own 
varieties. Therefore, she also has a variety development 
program, where she is plant breeder using conventional 
methods. Tom is trying to develop pod-shatter resistance. 
The major constraint to developing varieties is pod shatter 
during harvesting. Dr. Sundar Shanmugasundaram at 
AVRDC in Taiwan has found that pod-shattering is linked to 
one of the soybean’s oils. He is trying to isolate these oils in 
vegetable-type soybeans. Carol was in Taiwan working with 
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him in November and December of 1997. Another constraint 
is lack of good harvesting equipment; she has been trying 
for several years to get the vegetable processing industry 
interested in this problem since they have the equipment. 
She is aware that work has been done on this in Illinois and 
Colorado; Taiwan uses an FMC green bean harvester.
 Carol believes that edamame must be adapted to 
American culture by serving it as a good, wholesome green 
vegetable, served on the table like green peas or used as 
an ingredient in other dishes such as a stir-fry–rather than 
as a snack food with beer as it is served in Japan. So she 
would sell edamame shelled, rather than in the pods. She 
heard a rumor that last year SunRich did not use vegetable-
type soybeans for their Sweet Beans; they used fi eld-type 
soybeans and they had some major consumer problems, as 
with indigestion.
 The Hmong farmers comprise the largest single 
group of farmers selling through the Pike Place Market. 
Traditionally a roaming tribal, patriarchal group from 
Laos, they collaborated with the USA as “jungle guides” 
during the Vietnam war and so our country brought them 
here as refugees after the war about 15 years ago. A large 
community of Hmongs lives in the Seattle area. Few of the 
adults speak English, but the children are being raised in the 
American system. They traditionally grew green vegetable 
soybeans in Laos, but their seed, which was suited to a 
tropical climate, would not fl ower in the Seattle area, which 
has a cooler climate and a longer day-length. Carol has 
supplied the Hmong farmers with seed. She works mostly 
with seed companies from Japan, but she knows of two U.S. 
seed companies that sell vegetable-type soybeans: Johnny’s 
Selected Seeds in Maine and Nichols Garden Nursery in 
Oregon. Nichols (located at 1190 North Pacifi c Highway, 
Albany, OR 97321-4580. Phone: 541-928-9280) started 
in 1997 to sell Buker’s Favorite Soybean–a breeding line 
Carol has worked on. Dr. Robert J. Buker is a plant breeder 
who worked in Illinois, then overseas for 20 years. Now he 
works in Vancouver, Washington, which is just across the 
river from Portland, Oregon. He received his material from 
AVRDC several years before Carol got hers. Address: PhD, 
Washington State Univ., Extension Agricultural Systems, 360 
NW North Street, Chehalis, Washington 98532. Phone: 360-
740-1295.

1801. Environmental Health Perspectives. 1998. The state of 
the science on endocrine disruptors. 106(7):A319-20. July.
• Summary: “As research on endocrine-disrupting chemicals 
fl ourishes worldwide, international groups are working 
to coordinate research activities being conducted by 
organizations around the globe. The International Programme 
on Chemical Safety (IPCS), a collaborative program of 
the World Health Organization (WHO), the International 
Labour Organization, and the United Nations Environment 
Programme, is leading an effort to conduct a global 

inventory of ongoing research activities related to the health 
and ecological effects of endocrine-disrupting chemicals, and 
is working to develop an international assessment of the state 
of the science on endocrine disruptors. The Organisation 
for Economic Co-operation and Development (OECD) is 
leading international efforts on delineating testing methods 
for endocrine disruptors.”

1802. Osho, Sidi M. 1998. Update on work with soyfoods in 
Nigeria (Interview). SoyaScan Notes. Aug. 22. Conducted by 
William Shurtleff of Soyfoods Center.
• Summary: Sidi calls from a pay phone in Nigeria to say 
that she is now running a her own business in Nigeria that 
makes soyfoods. Next week her company plans to launch 
another marketing program for soybeans in major markets. 
She will send Soyfoods Center a video recording, some 
photos, and a documentary about this program. In October, 
she hopes to travel to the USA. She still wants to write 
a book on soyfoods. She is hoping to get a donation of 
some money from Plenty USA to help pay for an extruder. 
Address: Forest Hill Estate, G.P.O. Box 38619, Ibadan, 
Nigeria. Phone: 234-2-241-3993.

1803. IITA. 1998. Annual report 1997. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 96 p. 
28 cm.
• Summary: The section titled “Simultaneous cropping with 
Pueraria,” (p. 24-25) uses Pueraria phaseoloides to improve 
the fertility of the soil through nitrogen fi xation as well as 
nutrient cycling from the subsoil and stimulation of the 
activity of soil biota.
 The section titled “IPM helps farmers increase cowpea 
production” (p. 36-37) discusses varieties resistant to Strigia, 
aphids, and bruchids. See also p. 69-70 for more on IPM.
 The section titled “Project 12–Improvement of maize-
grain legume systems in the moist savanna of West and 
Central Africa” (p. 62-63) states: “About 200 soybean 
breeding lines were evaluated for total nitrogen production 
through fi xation (from the atmosphere). This enabled 
selection of breeding lines that produce high grain yield 
and also contribute nitrogen to the production system even 
when the grain is harvested. Several breeding lines have 
been identifi ed with grain yields equal to the best check and 
producing 50 to 75% higher fodder yields.
 “Response of key maize and soy genotypes could 
be predicted with simulation models in diverse cropping 
systems in on-station studies.” Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1804. SoyaScan Notes. 1998. Chronology of Congo 
(formerly named Zaire, Belgian Congo, and Congo Free 
State): 1980 on. Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: Economic decline and government corruption 
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plagued Zaire during the 1980s and worsened in the 1990s. 
In 1990 President Mobutu announced an end to his 20-year 
ban on multiparty politics. He sought to retain power despite 
mounting internal opposition and international pressure. 
By 1997 Mobutu was one of the world’s richest individuals 
ruling over one of the world’s poorest countries. Experts 
argue that the United States bears some of the blame for 
what Mobutu and Zaire became. The U.S. decided it wanted 
a strong man in Zaire who could keep the country from 
falling into the hands of the Communists. They put Mobutu 
in power, and gave him money to pay soldiers so he could 
win their loyalty and to buy people who would help him 
stay in power. Bryan Atwood, head of the U.S. Agency for 
International Development (USAID), notes: The U.S. money 
that poured into Zaire during the cold war was not intended 
for development; when it began, the per capita income in 
Zaire was $1,600; by 1997 it had plummeted to under $200. 
The investment of over $2 billion of American foreign aid 
served no purpose except to support a corrupt government 
that didn’t care about its own people, or about national 
development. Chester Crocker (Assistant Secretary of State 
for African Affairs in the Reagan administration from 1981 
to 1989) notes: “The Mobutu government was a very staunch 
friend of the West, and one of the most reliable partners we 
had during those years. We were interested in security and 
stability, and in making sure that the contest with our global 
adversary [the Soviet Union] was one that we prevailed in. 
Those were our priorities in every region of the world–let’s 
be frank about it. It was very diffi cult in those circumstances 
to make democratization the number one priority in your 
foreign policy. One can argue that we kept him on the right 
side of the column in the East-West struggle, but there are 
now larger questions that are now coming home to roost.” 
The U.S. eventually suspended aid to Zaire over its human 
rights abuses, but only after its cold war strategic value had 
declined. It as in the interest of those in power to promote 
ethnic antagonism in order to keep their own grip on power. 
After the cold war, things are even worse than during the 
colonial period.
 1994–Starting in July, eastern Zaire is inundated with 
mostly Hutu refugees from the massive ethnic bloodshed in 
neighboring Rwanda.
 1996 Oct. Tutsi-dominated rebels (the Alliance of 
Democratic Forces for the Liberation of Congo-Zaire, led by 
Laurent Kabila–who is not a Tutsi, but was a former Marxist 
and longtime opponent of Mobutu) in eastern Zaire launch a 
military campaign aimed at ousting Mobutu Sese Seko, the 
dictator who has ruled Zaire with an iron fi st for the past 30 
years. These Tutsis (now a minority of only about 400,000) 
have lived in the country since before it came into existence 
in 1885. They are fi ghting to become recognized at Zairian 
citizens, a right Mobutu once granted but later rescinded. 
They are also fi ghting for land. Kabila’s disciplined army is 
composed mostly of Tutsis from neighboring countries. The 

rebel’s startling offensive has swept across eastern Zaire and 
captured an area the size of America’s eastern seaboard from 
New York to Atlanta (Georgia). The rebels are pressing on 
toward their two main targets, the southern mining center of 
Lubumbashi (851,000 population, formerly Elizabethville) 
and Kisangani (formerly Stanleyville; the commercial hub of 
northern Zaire). The loss of these areas could bring down the 
Mobutu government. As turmoil engulfed his nation, Mobutu 
stayed in Western Europe for the last 4 months of 1996, 
receiving treatment for prostate cancer.
 1997 May 16, Friday–Mobutu, ailing with advanced 
prostate cancer, fl ees the capital for his palace to the north. 
He soon retreats to an isolated jungle hideaway in the 
northern village of Badalite. From there he has accused 
the Tutsi rebels of fi ghting a proxy war for the Tutsi-led 
governments of neighboring Rwanda, Burundi, and Uganda. 
Mobutu then fl ees the country for France–but does not 
offi cially hand over power to the rebels. He has plundered 
and brutalized the country (with plenty of U.S. assistance) 
for 32 years and left it poor. On May 17, Saturday, after 
7 months of civil war, Kabila’s troops capture Kinshasa 
and the airport with little bloodshed. The country is again 
named Democratic Republic of Congo (see 1966). Having a 
narrow ethnic base, he starts to work with leaders of the pro-
democracy movement, such as Etienne. There are some 200 
ethnic and linguistic groups in Zaire. 1997 Sept. 7–Mobutu 
dies in exile in Rabat, Morocco.
 1998 Oct. Kabila (now president of the Congo), who 
is now clearly persecuting Tutsis, has ruled by decree–
alienating UN offi cials, foreign aid donors, and former allies. 
His regime is weak. Kabila is trying to recruit the Hutus as 
his allies against the rebels in the Congo. Rebels assisted 
by Rwanda and Uganda threaten Kinshasa, but the revolt 
is put down with outside help from Angola, Namibia, and 
Zimbabwe.

1805. Ayanu, T.S.; Sanginga, N.; Fagade, O.; Thottappilly, 
G.; Osonubi, O. 1998. Genetic diversity and effectiveness of 
rhizobia nodulating a single plant of promiscuous soybean 
in moist savanna zone of West Africa. In: F.D. Dakora, 
ed. 1998. Biological Nitrogen Fixation in Africa: Linking 
Process to Progress. Proceedings of the Eighth Congress of 
the African association for Biological Nitrogen Fixation. 
University of Cape Town, South Africa. 288 p. See p. 16-19. 
Illust. 30 cm. *
• Summary: As of Aug. 2018 the National Agricultural 
Library does not own the proceedings of this 8th African 
congress, but it does have the proceedings of the 4th, 6th and 
12th African Congresses. Address: 1-2. International Inst. 
of Tropical Agriculture, Oyo Road P.M. Box 5320, Ibadan, 
Nigeria.

1806. Dashiell, K.E.; Sanginga, N. 1998. Farmer 
participatory evaluation of six improved soybean varieties 
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in the northern Guinea savanna of Nigeria. IITA Project 12 
Annual Report p. 29-31. *

1807. Dogbe, W. 1998. Green-manure crops for sustainable 
agriculture in the inland valleys of northern Ghana. In: D. 
Buckles, A. Eteka, O. Osiname, M. Galiba and G. Galiano, 
eds. 1998. Cover Crops in West Africa Contributing to 
Sustainable Agriculture. Ottawa, Canada: IDRC, IITA and 
Sasakawa Global 2000. See p. 213-15. *
• Summary: One of the consequences of poor soil fertility in 
northern Ghana in the past few decades has been the falling 
agricultural productivity index.

1808. FAO. 1998. The state of the world’s plant genetic 
resources for food and agriculture. Rome, Italy: Food and 
Agriculture Organization, Rome, Italy. xxv + 510 p. Illust. 
Maps. 24 cm. *

1809. IDRC (International Development Research Center). 
1998. An effort to promote the production and consumption 
of soybeans as a means of improving nutrition in Nigeria 
(Web article). http://www.solutions -site.org /cat11_sol101.
htm.
• Summary: “Summary: An International Development 
Research Centre (IDRC) program to encourage soybean 
cultivation and integrate soybean products into traditional 
food and commodity production is helping to alleviate 
malnutrition.”
 “Background: In 1987, the International Institute of 
Tropical Agriculture (IITA), under the guidance of Principal 
Researcher Dr. Kenton Dashiell, launched an ambitious 
effort in Nigeria to combat widespread malnutrition. With 
support from the International Development Research 
Centre, IITA embarked on a project to encourage using 
nutritious, economical soybeans in everyday food. Soybeans 
are about 40% protein–more protein-rich than any of the 
common vegetable or animal food sources found in Africa. 
With the addition of maize, sorghum, wheat, rice, or any 
other cereal to soybeans, the resulting protein meets the 
standards of the United Nations Food and Agriculture 
Organization (FAO). Soybeans also contain about 20% oil, 
which is 85% unsaturated and cholesterol free.
 “Few Nigerians knew about soybeans until the 
IITA initiative provided information on everything from 
their nutritional benefi ts to how to plant, harvest, store, 
and prepare them. Since then, soybean production and 
consumption has increased dramatically, improving nutrition 
particularly among the urban poor and middle income 
groups. Soybean-fortifi ed products not only have more 
protein and minerals than their non-fortifi ed counterparts, 
they are considerably cheaper than other sources of high-
quality protein such as fi sh, meat, milk, and other protein-
rich legumes. The cost of protein, when purchased as 
soybean, is only about 10-20% of the cost of protein from 

fi sh, meat, eggs, or milk. Many Nigerians now incorporate 
soybeans into their diets, and the Nigerian government 
has declared soybean production and utilization a national 
priority.”
 “Impact: Production increased–Soybean production in 
Nigeria increased from about 28 tonnes (metric tons) in 1985 
to about 200,000 tonnes in 1995. The 1995 crop was worth 
an estimated US $60 million, saving Nigerians an equivalent 
amount of foreign exchange in just one year of this project. 
Since then, soybean production and consumption have 
continued to increase.
 “Number of soybean farmers increased–The number of 
soybean farmers in Nigeria has increased tenfold to about 
500,000. All the soybeans they produce are being used 
domestically. The price of soybeans has also increased, 
improving incomes for growers.
 “Training increased–As a direct result of the IDRC 
project, more than 47,000 Nigerians (30 000 of them 
women) have been trained in producing soybeans and how to 
incorporate them into their diets. They have, in turn, trained 
others. Some reasons given by individuals for incorporating 
soybean into their diet are that it is nutritious, versatile, tastes 
nice, and is a good substitute for expensive protein.
 “New equipment developed–This project has led to 
developing soybean processing equipment, which has since 
been adopted for both home and commercial use.
 “Industry increasing–The number of soybean-processing 
industries in Nigeria has increased from less than fi ve to 
more than 65, including small-scale businesses and larger 
enterprises. Several large industries, including Nestle Foods 
and Cadbury, have incorporated soybeans into some of their 
products, which has proven to be very popular.
 “New soybean use developed–The IDRC-sponsored 
project has been instrumental in encouraging the 
development of more than 140 soybean-based foods, 
including soya milk and yogurt, soya fl our, biscuits, baby 
food, condiments, and breakfast cereals. The newest product 
that has become very popular in Northern Nigeria is tofu. 
Participating research institutions in Nigeria have developed 
recipes that incorporate soybeans into new and traditional 
foods.”

1810. Ferris, R.S.B. ed. 1998. Postharvest technology 
and commodity marketing: Proceedings of a postharvest 
conference 29 Nov. to 1 Dec. 1995, Accra, Ghana. Ibadan, 
Nigeria: International Institute of Tropical Agriculture 
(IITA). [vi] + 300 p. *
• Summary: The section titled “Soybean” (p. 151-86) 
contains seven papers by various authors. Each is cited 
separately. Annex 1: List of contributors (p. 293-97). Annex 
2: List of abbreviations and acronyms (p. 298-300). Address: 
International Inst. of Tropical Agriculture (IITA), Ibadan, 
Nigeria.
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1811. Obatolu, V.A.; Osho, S.M.; Uwaegbute, A.C. 1998. 
Comparative physicochemical properties of fermented 
soybean and locust bean. In: R.S.B. Ferris, ed. 1998. 
Postharvest Technology and Commodity Marketing in West 
Africa: Proceedings of a Postharvest Conference. Ibadan, 
Nigeria: International Institute of Tropical Agriculture 
(IITA). [vi] + 300 p. See p. 163-68. Held 27 Nov.-1 Dec. 
1995 at Accra, Ghana. [14 ref]*
• Summary: Soybean is a practical alternative to locust bean 
in the production of dawadawa; the traditional product is 
becoming increasingly scarce and expensive. Address: 1. 
Inst. of Agricultural Research and Technology, IITA / IDRC 
Soybean Project, Ibadan, Nigeria.

1812. Olowoniyan, F.O.; Osho, S.M. 1998. Acceptability of 
different coagulation agents for soycheese [tofu] processing 
in Kaduna State, Nigeria. In: Ferris, R.S.B., ed. 1998. 
Postharvest Technology and Commodity Marketing in West 
Africa. Proceedings of a Conference... [vi] + 300 p. See p. 
169-71. Held 27 Nov.-1 Dec. 1995 at Accra, Ghana. [3 ref]*
• Summary: In Nigeria, cheese is traditionally made by 
coagulating cow’s milk with a coagulant such as the juice 
of bombon leaves (Calotropis procera). An alternative was 
made from soybean milk using three different coagulants: 
lemon juice, Epsom salt, and alum. The results showed no 
signifi cant difference in the acceptance of fried soycheese 
(except in mouth feel) made from of soymilk coagulated 
with lemon juice or Epsom salt; however lemon juice was 
liked best of the two. Soycheese made from alum was ranked 
as being of signifi cantly lower quality. Address: 1. National 
Agricultural Extension and Research Liaison Services, 
Ahmadu Bello Univ., Zaria, Nigeria; 2. IITA, Ibadan, 
Nigeria.

1813. Osho, Sidi M.; Dashiell, K.E. 1998. Expanding 
soybean production, processing, and utilization in Africa. 
In: R.S.B. Ferris, ed. 1998. Postharvest Technology and 
Commodity Marketing in West Africa. See p. 151-56. Held 
27 Nov. to 1 Dec. 1995 at Accra, Ghana. [12 ref]*
Address: 1. Food Technologist & Coordinator, Soybean 
Utilization Project, International Inst. of Tropical 
Agriculture, Oyo Road; 2. Program Leader, Grain Legume 
Improvement, IITA. Both: PMB 5320, Ibadan, Nigeria.

1814. Schioler, Ebbe. 1998. Good news from Africa–
Farmers, agricultural research, and food in the pantry. 
Translated from Danish by Barbara Haveland. Washington, 
DC: International Food Policy Research Institute (IFPRI). 72 
p. Illust. Maps. No index. 22 x 21 cm.
• Summary: Foreword: In this book the author “provides 
illustrations of how international agricultural research has 
affected the everyday fare of African villages. The stories 
are based on the author’s visits to 12 communities in fi ve 
countries and his meetings with the families described. In 

my opinion, this book is the best available account of how 
applied science can improve the lives of ordinary African 
families.”
 “The cost of translation and production of the English 
version was shared by nine Consultative Group on 
International Agricultural Research (CGIAR) centers and 
one independent center acknowledged herein. I believe 
that this book will contribute to a better understanding and 
appreciation of the impact of agricultural research in general, 
and CGIAR research in particular, on the well-being of 
people everywhere.”
 “Per Pinstrup-Andersen, Director General, IFPRI, 
Washington, DC. September 1998.”
 Soy is mentioned only once, in passing, in this book 
on p. 71 under “IITA–International Institute of Tropical 
Agriculture–headquartered in Ibadan, Nigeria. The Institute 
works on the propagation of a number of typical African 
crops, cassava, bananas, soya beans, and maize; the 
development of improved agricultural systems; and research 
into biological pest control.”
 Contains many excellent color photos and maps. 
Address: Denmark.

1815. Uwaegbute, A.C.; Osho, S.M.; Obatolu, V.A. 1998. 
Acceptability and chemical evaluation of fortifi ed yam 
(Dioscorea spp.) products. In: Ferris, R.S.B., ed. 1998. 
Postharvest Technology and Commodity Marketing in West 
Africa. Proceedings of a Conference... [vi] + 300 p. See p. 
172-78. Held 27 Nov.-1 Dec. 1995 at Accra, Ghana. [11 ref]*
• Summary: Yam is a major staple food in southern Nigeria. 
It is most widely consumed, after boiling, as pounded yam. 
Like most other tubers, yam has a low nutrient density and 
it contains only 1-2% protein and is low in sulfur-containing 
amino acids. “White yam and soybean fl our or paste were 
used to develop new yam-based recipes...” In every case, the 
level of protein increased with the inclusion of soybean fl our 
or paste.
 A fl ow chart (p. 173) shows that the whole soy fl our 
and soy paste were both made from whole soybeans, The 
paste required the least processing time and energy. Clean 
and wash soybeans, blanch for 25 minutes, drain off surplus 
water, then mill into a paste. Address: 1. Univ. of Nigeria, 
Nsukka, Nigeria; 2. IITA, Ibadan, Nigeria.

1816. Lacina, Tom. 1999. Starting a tofu manufacturing 
company on his farm in Iowa, and making the tofu from 
soybeans he grows (Interview). SoyaScan Notes. Jan. 24. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Tom is the founder and owner of Midwest 
Harvest Corp. He began making and selling tofu this month. 
His company currently makes only one product, fi rm tofu. 
His distributor to the health food market is Blooming Prairie. 
He is both a lawyer and a farmer (he started as a lawyer then 
became a farmer) so he grows many of the soybeans used to 
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make the tofu on his own farm–without chemicals. He grew 
up on this farm, and both his father and grandfather farmed 
this land.
 He has been growing identity-preserved soybeans for 
the Japanese market for about 7 years. He started with the 
Pioneer Better-Life program (no chemicals were allowed), 
then that company was bought out by North Country Seeds 
in Ormsby, Minnesota. The varieties he grew were LS301, 
then HP204 (HP stands for “high protein”). Now he sub-
contracts out the organic soybeans, which he also uses in 
making tofu, to small organic farmers in the area. He is 
considering growing organic soybeans himself in the future.
 When selecting a soybean variety to grow organically 
or without the use of chemicals, its agronomic properties are 
much more important than its characteristics that effect the 
fi nal tofu fl avor, texture, or yield of tofu. Tom basically looks 
for a soybean variety that will form a canopy quickly to 
block growth of weeds; this becomes the key determinant of 
soybean yield. His taste tests show that the effect of different 
food-grade soybeans on the tofu fl avor is very subtle.
 Organic certifi cation in Iowa is presently a mess; 
growers are having great diffi culty get the certifi cations 
conducted. OCIA is having big problems; they are notorious 
for not getting out to the fi elds on time and not getting their 
paperwork done. It is very confusing. OCIA split with the 
central certifi cation organization. The good news is that 
demand for organic soybeans is very strong.
 Yet organic does not necessarily mean value added; 
remember that soybeans are part of a 3-year or 5-year 
rotation, and some of that time the fi elds are planted to cover 
crops that create little or no income. Moreover, most organic 
growers get 40 bu/acre compared with about 60 bu/acre for 
most regular commercial growers.
 Tom’s packaging is unique–a paperboard sleeve over a 
plastic tub. On the sleeve is the story of how the soybeans 
are grown and the tofu is made. He uses a Takai system, 
that was ordered and installed for him by Bar N.A.; he did 
not want to deal with the problems of importing equipment, 
and he wanted some expertise to come with it. He watched 
tofu being made at both INTSOY in Illinois and on the self-
contained Takai system at Iowa State University. He was 
been in contact with Walt Fehr, a soybean breeder, and Dr. 
Lester Wilson, who is “Doctor Tofu”–both at Iowa State. Dr. 
Wilson has visited his tofu plant on his farm. “Quite a few 
people in the state of Iowa are fascinated by the idea of a 
farmer doing this kind of value-added agriculture.” His wife 
and sister, who are called the “soy sisters” work at the end of 
the tofu production line, doing the curding and controlling 
the quality at that end; they are also developing tofu recipes 
for the Midwest. Tom’s brother-in-law is the operations 
manager.
 Tom continues to work as a lawyer (partly to pay the 
bills), and he works in the tofu factory several days a week. 
Tom has no doubt that his business will survive; the big 

questions are (1) How much do they want to grow; from day 
one they have not been able to keep up with demand. (2) 
What will they do if ConAgra decides to set up a big tofu 
plant in Iowa.
 Update: Talk with company representative. 2000. May 
22. The company is doing “extremely well.” They are 
looking for a source of organic calcium sulfate. Address: 
Midwest Harvest Corp., 3635 Hwy 146, Grinnell, Iowa 
50112. Phone: 515-236-5170.

1817. Dixon, Brian. 1999. Re: United Nations Population 
Fund (UNFPA) has lost funding. Letter to solicit direct action 
and memberships in ZPG, March. 6 p. Typed, with signature 
on letterhead.
• Summary: The United Nations Population Fund (UNFPA), 
founded in 1969, is the world’s largest provider of population 
assistance, directly managing one-third of the world’s 
population assistance to developing countries. In 1997, the 
UNFPA’s income from donor countries totaled $319 million.
 But “Anti-family planning radicals in Congress 
torpedoed all UNFPA support–$20 million–in the 1999 
Omnibus Appropriations bill... UNFPA is the best tool to 
slow global population growth.” “Although the United States 
was a co-founder of UNFPA, both the Reagan and Bush 
Administrations withheld U.S. funds from UNFPA because it 
sponsored a maternal and child health care program in China. 
This action was taken despite the absence of evidence that 
UNFPA was involved in any of the controversial aspects of 
China’s population policy.
 “In August of 1993, the Clinton Administration decided 
to restore U.S. funding to UNFPA, under the condition 
that no money is used in China. Congress then approved 
contributions to UNFPA in every subsequent year through 
fi scal year 1998.” Address: Director, Government Relations, 
Zero Population Growth, 1400 Sixteenth St., NW, Suite 320, 
Washington, DC 20036. Phone: 1-800-POP-1956.

1818. INTSOY. 1999. Strategies for success: Processing and 
utilizing soybeans for global markets–1999 INTSOY Course 
July 28 to August 7 (Leafl et). Urbana, Illinois. 3 panels each 
side. Each panel: 22 x 9 cm.
• Summary: This glossy leafl et (green and black on white) 
announces the INTSOY course, which now runs for only 
11 days and costs $3,750. Of the 11 days, only 4½ are 
classroom instruction, one is an excursion to ADM, and 
the last 4 are attendance at the Global Soy Forum 99 in 
Chicago, Illinois. Classes are scheduled to be held at the 
National Soybean Research Laboratory. The fee does NOT 
cover the cost of accommodation at the University of Illinois 
and the conference in Chicago. Address: Attn: Dr. Karl E. 
Weingartner, INTSOY, Univ. of Illinois, 1101 W. Peabody 
Dr., Urbana, Illinois 61801. Phone: (217) 333-6422.

1819. Osho, Sidi M. 1999. Update on work with soyfoods in 
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Nigeria (Interview). SoyaScan Notes. Aug. 23-24. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Dr. Sidi Osho’s new business, named Cidis Ltd., 
is headquartered in Ibadan, Nigeria in a big, old house which 
she began to lease in Oct. 1997; they signed a 5-year lease. 
Sidi does not know the size of the building. They converted 
the “boy’s quarters” in the back of the building into the soy 
processing space, and the garage in the front into the soy 
supermarket–which is called Cidis Soyamart. The company 
is a corporation whose shares are owned entirely by Sidi and 
her husband.
 Their fi rst two products, sweetened soymilk and 
vegetable oil (soy oil) were introduced in Dec. 1997. Sidi 
made the soymilk at her home. They moved into the building 
in January 1998 and that month they established their fi rst 
kiosk nearby in the Bodija market, the main market in 
Ibadan. Each kiosk is staffed by a company employee, and 
sells only Cidis’ products. They now have six kiosks, all in 
Oyo State in western Nigeria.
 Today the company’s best-selling product is soymilk, 
of which there are four fl avors: sweetened (the best-
seller), chocolate, vanilla, and plain (mostly for diabetics). 
Immediately after the soymilk is made, it is run into 
sterilized plastic bottles, then placed in a refrigerated storage 
room. Before being sold at the kiosks, many bottles are 
packed in ice in a cooler chest then delivered in a van. The 
next most popular product is soy fl our–both roasted (like 
kinako) and plain whole-fat. Other products include Soya 
Fufu and Soya Ogi (both fermented). The company presently 
has 16 employees.
 In Jan. 1999 Sidi fi lled out the papers and completed 
the fi rst registration for a nonprofi t NGO named Cidis 
Foundation. The fi nal papers and approval came through 
in Aug. 1999. The Foundation, which works closely with 
Cidis Ltd., conducts training and educational programs, 
and disseminates information on soyfoods. The Foundation 
also helps to reduce year-end taxes, because some of the 
company’s profi ts are put into the Foundation and used for 
philanthropic activities.
 Cidis makes its own expeller-pressed soybean oil using 
an InstaPro-600 Junior. It is unrefi ned and fi ltered several 
times. Address: PhD and founder, Cidis, Ltd., No. 32 
Awolowo Ave., Bodija. G.P.O. Box 38719, Dugbe, Ibadan, 
Oyo State, Nigeria. Phone: 234-0281-00301.

1820. IITA. 1999. Annual report 1998. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 94 p. 
28 cm.
• Summary: A color photo (p. 3) shows Lukas Brader, 
Director General of IITA; he writes the introduction. A color 
outline map of Africa shows the three main agroecological 
zones in tropical Africa: Humid forest, moist savannah, and 
midaltitude. The very interesting section titled “IITA and 
Japan bring tofu to sub-Saharan Africa” (p. 8-10) states that 

“Tofu... is on its way to becoming an indigenous food in 
Nigeria, Africa’s most populous country. The soy cheese 
is replacing the traditional dairy product, wara, made from 
cow’s milk, which has become increasingly costly, making 
it out of reach of many consumers... Tofu is inexpensive, 
nutritious, and versatile in use. Because of its bland taste and 
porous texture, it can be used with virtually any food.”
 “Before IITA’s Soybean Utilization Research Project 
initiating research on tofu, there was little information on 
tofu making and use in Nigeria. Wara, which is similar, was 
produced by housewives in the northern states and in some 
southwestern states. Wara is a simple, soft, white, unripened 
cheese made by coagulating unpasteurized cow’s milk with 
the juice from sodom apple leaves. The food is popular in 
the diets of the poor and low-income groups. With the rise 
in cost of fresh cow’s milk–a major source of protein–IITA 
realized that intervention was required.
 “IITA turned to the Japanese International Cooperation 
Agency (JICA) for assistance and funding. Dr. O. Nakayama, 
a food technologist and tofu expert, was sent to IITA by 
JICA to work on tofu. He began by developing a method 
to make tofu using local food processing technologies; 
specifi cally, fi nding an inexpensive coagulant. In Asia, tofu 
is traditionally made with calcium sulphate or magnesium 
chloride. These chemicals are expensive and not readily 
available in Nigeria; especially in rural areas.
 “Nakayama developed a procedure for making tofu 
using the same local coagulant (juice extract from sodom 
apple leaves) that housewives were using for making wara. 
He also found that other coagulants can be used, such as 
lime/lemon juice. Having been exposed to the tofu making 
process through their ingenuity, Nigerian tofu makers 
discovered that the fermenting liquor from cereal (maize, 
millet, and sorghum) wet processing, formed when preparing 
a fermented gruel, could be used as a coagulant, tamarind 
extract, was also being used.
 “These coagulants have become very popular and are 
regularly used in Nigeria for making tofu. Nakayama later 
helped to improve on the yield of tofu based on these new 
coagulants and developed an alternative procedure–hot milk 
extraction. Now an emerging market is developing side by 
side with wara. Today, tofu consumption has increased in 
many parts of Nigeria. Tofu making has become an income 
generator for many housewives. It is fried and hawked on 
the streets and consumed as a snack or as a meat substitute in 
stews and soups.
 “IITA provides training in production of tofu in many 
villages. It is envisaged that tofu making will develop into 
a cottage industry in Nigeria. With the scarcity and high 
cost of dairy products in Nigeria, consumption will likely 
diversify and displace the traditional wara. The future of tofu 
in Nigeria is bright.”
 Color photos show: (1) A Nigerian woman in Kano 
State, in tradition dress, slicing tofu with a knife. “Tofu 
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making has become an income generator for many 
housewives. IITA provides training in its production in many 
villages.” (2) A woman and her child seated in an outdoor 
market selling fried tofu. (3) The home page of IITA’s 
website: www.cgiar.org/iita (p. 11).
 On p. 94 is a list of acronyms appearing in this report. 
Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

1821. IITA. 1999. International Institute of Tropical 
Agriculture: 1967-1997, in the vanguard of sub-Saharan 
agricultural development. Ibadan, Nigeria: IITA. 32 p. 18 x 
26 cm.
• Summary:  IITA celebrated its 30th anniversary in 1997. 
This attractive report, loaded with large color photos, gives 
a 30-year history of the impact of IITA’s work to improve 
agriculture productivity and develop sustainable agriculture 
in sub-Saharan Africa. “IITA is proud to be part of the global 
agricultural research network, the Consultative Group on 
International Agricultural Research (CGIAR). The Preface’s 
slogan is “Africa is rising: IITA is helping.”
 The section titled “Soybean” (p. 12-13) states: “Soybean 
is rapidly becoming a major food as well as an industrial 

crop in West Africa, particularly in Nigeria. This comes as 
a result of the adoption of IITA varieties which have a high 
yield, store well, do not require inoculation with expensive, 
imported rhizobium, and which can be grown profi tably by 
peasant farmers.
 “For example, a soybean utilization project, with major 
funding from the International Development Research Centre 
(IDRC), has helped spread improved soybean varieties 
throughout Nigeria. More than 47,000 people, including 
30,000 women, have been trained on how to produce and 
use soybean to fortify their diets. About 140 food products 
with satisfactory nutritive value and consumer acceptability 
have been developed, some of which have been scaled up 
to industrial-level production. Soybean is now sold in most 
markets in the country.
 “The project has spawned small agro-allied businesses 
that contribute substantially to economic growth. Enterprises 
processing soybean for food and livestock feeds have 
increased from 5 in 1987 to more than 60 today. Use of 
soybean to treat malnutrition is spreading throughout 
Nigeria; in one state, 35 percent of hospitals are using 
soybean products to treat the condition.”
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 Also discusses: Cowpeas, whose production has 
tripled worldwide since 1974. IITA’s germplasm collection. 
Alley farming, an alternative to slash-and-burn cultivation. 
Biological control and integrated pest management. During 
the past three decades IITA has trained more than 9,000 
Africans, including around 400 at the M.Sc. level and more 
than 300 at the Ph.D. level. Establishing agricultural research 
and training networks in Africa is one of IITA’s greatest 
achievements; these networks bridge national boundaries and 
national political differences.
 Photos show: (1) The driveway, fl anked by lush green 
lawns and royal palms, that leads past the IITA welcome 
sign to its headquarters in Ibadan, Nigeria (p. 2-3). (2) 
Two African men in a village, with mud-walled huts and 
four children in the background, holding a large metal tub 
half fi lled with yellow soybeans (p. 12). (3) Many African 
women, clad in colorful native cloth, holding cups over a 
pot; into them one woman is ladling a thick puree containing 
ground soybeans. Address: PMB 5320, Oyo Road, Ibadan, 
Nigeria. Phone: (234-2) 241-2626.

1822. Shanmugasundaram, S.; Yan, M-R. 1999. AVRDC 
vegetable soybean for nutritional security, income generation 
and soil sustainability (Abstract). In: H.E. Kauffman, comp. 

1999. World Soybean Research Conference VI: Proceedings–
Invited and contributed papers. Champaign, Illinois: Superior 
Printing. xxxix + 746 p. See p. 450-451. [Eng]
• Summary: “Cereals are the staple food crops in most 
developing countries, but continuous cropping of cereals 
leads to soil degradation and exposes farmers to considerable 
risk. What is more, cereals do not provide balanced human 
nutrition. Since its founding in 1971, the Asian Vegetable 
Research and Development Center has had soybean as 
a principal research crop. In 1980, the Center turned its 
attention to vegetable soybean. This paper reports research 
results that demonstrate vegetable soybean’s nutritional value 
and its usefulness in crop diversifi cation, income generation, 
and soil sustainability. The progress made by AVRDC in 
promoting vegetable soybean and the status of vegetable 
soybean production worldwide are also presented.
 “Vegetable soybean is rich in protein, cholesterol-
free fat (useful in absorption of vitamin A), phosphorous, 
calcium, iron, thiamine, ribofl avin, and vitamin E. The total 
biological yield (BY) of vegetable soybean varies from 10 
to 40 t/ha, depending on location and season. Pods account 
for about 23% of the BY. The pods can earn between 
US$1250 and US$5000 per hectare, depending on whether 
they are sold on the domestic or export market. The stems 
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and leaves can be returned to the soil as green manure, 
contributing as much as 150, 15, and 150 kg/ha of N, P, and 
K, respectively. The crop duration is similar to other green 
manure crops–about 65 to 75 days. Researchers in about 27 
countries around the world are evaluating AVRDC vegetable 
soybean, and total pod yield potential has been as high as 24 
t/ha. Domestic promotion, especially to vulnerable groups, 
is essential to popularize production of the crop. With this in 
mind, AVRDC has developed lines lacking the lipoxygenase 
alleles that produce vegetable soybean’s beany fl avor, a 
deterrent to acceptance of the crop in South Asia and Africa. 
Innovative product such as green milk, green tofu, and 
green noodles, present other avenues by which vegetable 
soybean production and consumption can be promoted.” 
Address: Asian Vegetable Research and Development Center 
(AVRDC), Shanhua, Tainan, Taiwan, China.

1823. Soyatech, Inc. 1999. Advertiser index. Soya Bluebook 
Plus 2000. p. 431.
• Summary: Ag Processing Inc. Allocco S.A. American 
Health & Nutrition Inc. AMG Inc. Anderson International 
Corp. ADM Lecithin. Archer Daniels Midland Co. B.N.W. 
Industries. Baker Process. BAR N.A., Inc. Bean Machines, 
Inc. Behlen Mfg. Co., Biostar. Borton, Inc. Breitenbach 
GmbH, Leonhard. Brown Company, Charles. Buhler Inc. 
Campro International Inc. Cargill, Inc. Center for Crops 
Utilization Research. Ceval Alimentos S.A. Clarkson Grain 
Co., Inc. Cleary Products, Inc., W.A. Clofi ne Dairy & Food 
Products, Inc. Codema, Incorporated. Core Team, The. 
Damman-Croes N.V. De Smet SA/NV, Extraction. Divine 
Engineering, Inc. Edelsoja GmbH. Elementar Americas 
Inc. Europa Crown Ltd./Crown Iron Works Company. First 
Line Seeds. Frank, Fa. L.I. French Oil Mill Machinery 
Company, The. Fundiciones Balaguer, S.A. Genetic ID. 
Grain Systems. GTS Energy Inc. Guelph Food Technology 
Centre. H&H Company, Inc. HI Roller Enclosed Belt 
Conveyors. Identity Seed & Grain Company. Indiana 
Crop Improvement Association. INHSA. Innomach Inc. 
Insta-Pro International. International Soybean Program 
(INTSOY). InterSystems, Inc. Iowa Soy Specialties, 
LLC. Jeneil Biotech, Inc. Kice Industries, Inc. Klein 
Commodities. Krupp Extraktionstechnik GmbH. Laidig 
Industrial Systems. Louisville Drying Machinery. Lucas 
Meyer GmbH & Co. Mason Manufacturing. Metal Products 
International, Inc. Midwestern Soybeans International, 
Inc. Midwestern Soybeans International, Inc. Millbank 
Technology (N.Z.) Ltd. Miracle Exclusives, Inc. Monsanto 
Company. Montola Growers Inc. Moore & Associates, Inc., 
N. Hunt. Natural Products Inc. Norseman Inc. Northland 
Seed Corp./Northland Organic Foods. Nosawa & Company, 
Ltd. Oil Mill Gazetteer. Oil-Dri Corporation of America. 
OntarBio Organic Farmers’ Co-operative Inc. Ontario 
Soybean Growers. Pacifi c International Distributors (PID). 
Prater Industries, Inc. ProSoya, Inc. R&D Equipment 

Sales Company. Riceland Foods, Inc. Riley Equipment, 
Inc. Roskamp Champion. S. Howes Company, Inc. Sato & 
Company, Ltd. Schouten USA Inc. Separators, Inc. SK Food 
International. Soyatech, Inc. Specialty Proteins. Strayer & 
Associates, Dennis. SunRich Inc. Sweet Manufacturing 
Company. Tecno Moageira Ltda. Tetra Pak Inc. Texas 
A&M University. Thompson & Sons Ltd., W.G. Tobe 
Products. Tradin Organic Agriculture B.V. Tramco Inc. 
Turner Chilled Rolls Ltd. U.S. Soy. United Soybean Board. 
VIGAN Engineering S.A. Walzen Irle GmbH. Westfalia 
Separator, Inc. Westway Terminal Co., Inc. Woodson-Tenent 
Laboratories, Inc. Younglove Construction Company. 
Address: 7 Pleasant St., P.O. Box 84, Bar Harbor, Maine 
04609. Web: www.soyatech.com. Phone: 207-288-4969.

1824. Wall Street Journal. 1999. The more the merrier 
(Editorial). Oct. 12. p. A26.
• Summary: “Remember Spaceship Earth? A favorite of 
the gloom-and-doom set in the ‘70s. It was a metaphor that 
represented the world’s population by fi ve astronauts. The 
problem was that one of the astronauts–the developed world–
was hogging 80% of the space capsule’s resources.” It was 
never mentioned that this one astronaut also produced 95% 
of the capsule’s resources.
 Today, on the United Nation’s much-heralded “Day of 
Six Billion,” people worldwide are much better off then ever 
before in life expectancy, calorie consumption, education, 
housing, etc.
 When a pig is born in China, that nation is said to be 
wealthier, but when a child is born, the gloom-and-doom 
folks consider it to be poorer. Note: In China, the pig is either 
eaten, sold, or used to breed more pigs which are eaten or 
sold. Children are not eaten or sold.

1825. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 1999. U of I program seeks to 
expand use of soybeans around the world. 6(3):6. Oct.
• Summary: INTSOY Director Weingartner talks about 
work to assist the private sector in developing countries to 
process and use soybeans–with fi nancial aid from USAID. 
In Bulgaria an entrepreneur is processing soybeans into meal 
for poultry feed. A businessman from Biolink Technologies 
Ltd. in Bangladesh is manufacturing and selling a high-
protein biscuit made from soy fl our; the company currently 
employs 60 people and soon plans to open a second plant. 
INTSOY has helped a large soymilk company in Thailand 
to improve its product. “According to Weingartner, the most 
important element in the success of all these efforts has been 
the cooperation of American agribusiness.”

1826. SoyaScan Notes. 1999. World population hits 6 billion: 
How some major media covered it (Overview). Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: Tuesday, Oct. 12., was designated by the United 
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Nations and other major organizations as the “Day of Six 
Billion”–the day the world population would reach the 6 
billion mark. Overall, the media coverage of this important 
news story was weak and disappointing. (1) The Newshour 
with Jim Lehrer, public television’s leading news program, 
did not mention it, either on, before, or after that day! (2) The 
New York Times did not mention it. However the next day, 
Oct. 13, the Times ran a thoughtful editorial (p. A-30) titled 
“The six billion mark” noting that population had doubled 
since 1960 but progress was being made. However it was not 
considered a front-page or big story.
 (3) The Wall Street Journal had two editorials 
welcoming the day–but no other objective news coverage. 
The fi rst, titled “The More the Merrier” began: “Remember 
Spaceship Earth? A favorite of the gloom-and-doom set in 
the ‘70s.” It went on to say that the world is better off now 
than before by almost any standard–life expectancy, calorie 
consumption, education, housing, etc. The second, titled “Six 
billion reasons to cheer,” noted that the world’s population 
had quadrupled during the 20th century, not because people 
had suddenly started breeding like rabbits, but because they 
had fi nally stopped dying like fl ies.
 (4) The Los Angeles Times ran a news story by Marla 
Cone (with contributions from Associated Press) that was 
syndicated. Titled “6 billion but pace is slowing,” it took 
the positive attitude that the growth rate was slowing even 
though the common perception was that it was spinning out 
of control. The subtitled read: “World population may peak 
at 10 billion, then decline as soon as 2050.”

1827. Dustman, Karen Dale. 1999. And baby makes 6 
billion. Vegetarian Times. Nov. p. 20-21.
• Summary: On October 12 (according to the United Nations 
Population Fund, UNPF) the world’s population topped 6 
billion; it has doubled since 1960, and is now increasing at 
the rate of 78 million people a year.
 Fueled by industrialization and urbanization, new 
food patterns are emerging; they are being called the 
“nutrition transition” by demographers. People are shifting 
from traditional, largely plant-based diets that are rich in 
unprocessed whole foods to ones that include more meat 
and more packaged, processed, and refi ned foods. Moreover, 
38% of the world’s grain harvest, and 90% of the world’s 
soybeans, are now fed to livestock. Fortunately vegetarian 
diets are increasingly preferred in industrialized countries 
like the USA and the United Kingdom–especially among 
well-educated and high-income people.

1828. Pagenkemper, Joni. 1999. The use of soy products in 
treating renal disease. Soy Connection (The) (Jefferson City, 
Missouri) 7(4):2, 4. Fall. [15 ref]
• Summary: Biological value is no longer the standard for 
determining the protein quality of foods. “Since 1989 the 
international Food and Agriculture Organization (FAO) 

and World Health Organization (WHO), and the United 
States Department of Agriculture (USDA) and Food and 
Drug Administration (FDA) have adopted the Protein 
Digestibility-Corrected Amino Acid Score (PDCAAS) 
as the offi cial assay for evaluation of protein quality. The 
PDCAAS takes into account a protein’s essential amino acid 
composition, corrected for digestibility, and referenced to the 
two-to fi ve-year-old human requirement pattern. All proteins 
with a PDCAAS of 1.0 are considered high-quality, complete 
proteins that fully meet the essential amino acid requirements 
of children and adults, even if consumed as the sole source of 
protein in the diet. Milk, egg, meat and soy protein all have 
a PDCAAS of 1.” Address: M.S., R.D., Asst. Prof., Dep. of 
Nutrition and Dietetics, Loma Linda Univ., California.

1829. Singh, B.B.; Dashiell, K. 1999. Cowpea and soybean 
seed production. In: A.A. Aliyu, A. Joshua, and P.O. Oyekan, 
eds. 1999. Seed Technology. NARP, Federal Ministry of 
Agriculture, Abuja, Nigeria. See p. 141-50. Held in 1999. *

1830. Food and Agricultural Organization of the United 
Nations. 1999. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 53:111-
12.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. * = Unoffi cial fi gure.
 Georgia: Harvested 2,000 ha in 1998 and 2,000F ha in 
1999. The yield was 523 kg/ha both years. Produced 1,000 
metric tons in 1998 and 1,000F metric tons in 1999.

1831. Sanginga, P.C.; Adesina, A.A.; Manyong, V.M.; 
Otite, O.; Dashiell, K.E. 1999. Social impact of soybean 
in Nigeria’s southern Guinea savanna. Ibadan, Nigeria: 
International Institute of Tropical Agriculture. 34 p. http://
www.hubrural.org/IMG/pdf/iita_soybean.pdf [52 ref]
• Summary: This case study surveyed 203 households in 
Benue State to determine the level of adoption of soybean 
using social impact assessment (SIA). The results showed 
soybean adoption rates rose from 9% of farmers in 1989 
to 75% in 1997. The high adoption rates are attributed to 
improved material welfare, household income generation, 
and human capital development. This study also showed 
that soybeans were an acceptable substitute in traditional 
foods. Virtually all the farmers used soybean dawadawa, 
90% used soybean akpupa, a steamed bean fl our cake, and 
60% used soybean akwese, fried bean cakes. Innovative 
soybean utilization, such as soymilk, and a local `tofu’ were 
moderately adopted at 25% utilization (Summary by Shao 
2002, p. 87).
 Note: This article was also published in IITA’s 2000 
Annual Report (32 p.). Address: 1, 3, 5. IITA, Ibadan, 
Nigeria; 4. Univ. of Ibadan, Ibadan, Nigeria.
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1832. Sanginga, N.; Thottappilly, G.; Dashiell, K. 2000. 
Effectiveness of rhizobia nodulating recent promiscuous 
soybean selections in the moist savanna of Nigeria. Soil 
Biology & Biochemistry 32(1):127-133. Jan. [16 ref]
• Summary: “`US-type’ soyabeans when grown in Nigeria 
were poorly nodulated by indigenous bradyrhizobia and 
responded to inoculation with Bradyrhizobium japonicum. 
`Asian type’ soyabean were well nodulated by local 
bradyrhizobial strains and did not respond to inoculation 
with B. japonicum.”
 “The ability of soybean to nodulate with a wide range 
of indigenous bradyrhizobia has been used in a breeding 
programme since 1997 in Nigeria. As far as is known, 
these indigenous bradyrhizobia strains have not been tested 
for compatibility and effectiveness with recent selections 
from a breeding programme which has proceeded without 
input from soil microbiologists for the last 20 yr.” Address: 
International Institute for Tropical Agriculture (IITA), Oyo 
Road, PMB 5320, Ibadan, Nigeria.

1833. Mpepereki, S.; Javaheri, F.; Davis, P.; Giller, K.E. 
2000. Soyabeans and sustainable agriculture: ‘promiscuous’ 
soyabeans in southern Africa. Field Crops Research 
(Amsterdam) 65(2-3):137-49. March. [55 ref]
• Summary: This is a very important review article. Soybean 
grain yields in most of sub-Saharan Africa (SSA) remain 
relatively low compared to those achieved in South America 
and USA.
 Soybean has a relatively brief history of introduction and 
commercial cultivation in Sub-Saharan African countries.
 Contents: Abstract. Introduction. Specifi city and 
promiscuity in the legume / rhizobial symbiosis. 3. The 
history of promiscuous soyabeans in Africa: Early reports of 
promiscuity in soyabeans from southern Africa, Selection of 
promiscuously nodulating soyabeans in Zambia, The genetic 
basis of promiscuous nodulation: comparisons with the IITA 
approach. Issues of rhizobial ecology and classifi cation of 
soyabean nodulating rhizobia. Development and potential 
of promiscuous soyabeans in southern Africa: Zimbabwe, 
Malawi, Zambia, Advantages of the promiscuous soyabean 
varieties (the NifTAL Centre). Ensuring effective nodulation 
and N2 fi xation in soyabean: appropriate technologies. 
Acknowledgements.
 Page 138: It is unclear when soyabeans were fi rst 
introduced to Africa. In 1907 in Tanzania there are reports 
of soybean cultivation (Chowdhury and Doto, 1982), and in 
1908 in Malawi (Davis, 1979), “but it is likely that the crop 
was fi rst introduced much earlier by traders”
 Note: No source is given for this last very interesting 
and provocative statement. The earliest known reliable date 
for soybean cultivation in Africa is March 1858 (Bulletin 
de la Societe d’Acclimatation, p. 106). Address: 1&4. 
Dep. of Soil Science and Agricultural Engineering, Univ. 
of Zimbabwe, MP167, Harare, Zimbabwe; 2. FAO Grain 

Legume Project, Lusaka, Zambia; 3. Capel Isaac, Llandeilo, 
Wales, UK.

1834. Carsky, R.J.; Berner, D.K.; Oyewole, B.D.; Dashiell, 
K.; Schulz, S. 2000. Reduction of Striga hermonthica 
parasitism on maize using soybean rotation. International J. 
of Pest Management 46(2):115-120. April/June. [22 ref]
• Summary: “It has been observed that some soybean 
cultivars are capable of stimulating germination of S. 
hermonthica seed, which would reduce the seed bank in the 
soil.”
 “The results suggest that an effi cacious cultivar of 
soybean reduces S. hermonthica parasitism on a succeeding 
maize crop and that the effect is increased by application of 
P to the soybean.” Address: International Inst. of Tropical 
Agriculture, Ibadan, Nigeria.

1835. Schaafsma, Gertjan. 2000. The protein 
digestibility-corrected amino acid score. J. of Nutrition 
130(7):1865S-67S. July. [14 ref]
• Summary: The protein digestibility-corrected amino acid 
score (PDCAAS) has been adopted by FAO/WHO as the 
preferred method for the measurement of the protein value 
in human nutrition. The method is based on comparison of 
the concentration of the fi rst limiting essential amino acid in 
the test protein with the concentration of that amino acid in 
a reference (scoring) pattern. Address: Center of Expertise 
Nutrition, DMV International-Campina Melkunie, 6700 AA, 
Wageningen, the Netherlands.

1836. Wolf, Walter. 2000. Soy-related documents–Business 
records (Archival collection). Peoria, Illinois.
• Summary: In July 2000 Dr. Walter Wolf, as he was 
preparing to retire from the Northern Center for Agricultural 
Utilization Research in Peoria, Illinois, sent to Soyfoods 
Center many fi le folders of soy-related documents that he 
had collected between about 1968 and the present. Most 
are in the fi eld of soy protein, and none are confi dential / 
proprietary. Each one is neatly dated, and the documents are 
in reverse chronological order in each manila fi le folder.
 Dr. Wolf earned his PhD degree at the University of 
Minnesota, where he studied soy proteins. He began work 
at NCAUR in 1956; at that time it was named the Northern 
Regional Research Center. He worked as a chemist in the 
Meal Products Research Group. He did mostly pure research, 
rather than applied. At the time there was little interest in 
food uses of soy protein. One of his main contributions was 
collecting and publishing statistics on the annual production 
and price of soy fl our, soy protein isolates, soy protein 
concentrates, and textured soy protein products.
 The following fi les (listed alphabetically) were received 
by Soyfoods Center. Unless otherwise stated, only one fi le on 
each company or subject was received. A thin fi le contains 
less than about 20 sheets of paper; a thick one contains more 
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than 20 sheets: ADM (Archer Daniels Midland Co.; 2 thick 
fi les 1970-2000). Anderson Clayton (thin, 1971-81). Cargill 
(thin, 1970-2000). Central Soya (4 thick fi les, 1959-1999). 
Dawson Mills (thick, 1974-1983). Edible Soy Products, Inc. 
(Hudson, Iowa; Maker of Pronuts; thin, 1971-78). EMI Corp. 
(Des Plaines, Illinois, thin, 1971-74). Erie Casein Co. (thin, 
1966-73). Fuji Oil Co. Ltd. and Fuji Purina Protein Ltd. (of 
Japan, thick, 1972-1993). Farmland Industries and Far-Mar-
Co (thin, 1970-1993). Food Ingredients–Dale Johnson (thick, 
1964-1998). Garrison Products (extrusion, thin, 1977-78). 
General Foods (thin, 1974-1981). General Mills (thick, 
1965-1976). Gerber Products (thin, 1969). Grain Processing 
Corp. (1968-1976). Griffi th Laboratories (thick, 1968-1986). 
Gunther Products (purchased by A.E. Staley, thick, 1963-
1975). Honeymead Products (Mankato, Minnesota, thin, 
1978-1986). Industrial Grain Products (Montreal, Canada, 
thin, 1973-1975). Kikkoman (thick, 1972-1997). Kraft, Inc. 
(1965-1984). Lauhoff Grain (1 thin, 1973-86). Loma Linda 
Foods (thin, 1969-1986). Miles Laboratories (thick, 1970-
83). Nabisco (1974-81). Meals for Millions Foundation 
(1 thin fi le, 1976). Protein Advisory Group of the United 
Nations, PAG Guidelines (thin, 1969-1978). Quaker Oats 
(thin, 1970-97). Joe Rakosky, consultant (1979-83). Ralston 
Purina Co. (4 fi les, very thick, 1962-1999). Soy protein 
products (2 fi les, thick, 1970-1986). Soy protein production 
statistics and estimates (two thick fi les, 1970-1996). Staley 
(A.E., 1 thick, 1969-1986). Swift & Co. (thin, 1961-1971). 
Takeda Chemical Industries (thin, 1970-1984). Textured soy 
proteins (1 thin, 1969-71). Tofu equipment (thin, 1970s). 
Tokuji Watanabe tofu studies at Peoria, Illinois (thick, 1960-
61). United Nations Industrial Development Organization 
(UNIDO, thick, proceedings of Nov. 1969 meeting at Peoria, 
Illinois), Unilever (thin, 1974-79). Wenger Manufacturing 
Co. (thin, 1975-76). Worthington Foods (thick, 1965-1998). 
Address: NCAUR, Peoria, Illinois.

1837. Tukamuhabwa, P.; Rubaihayo, P.R.; Dashiell, K.; 
Adipala, E. 2000. Inheritance of resistance to pod shattering 
in soybean. African Crop Science Journal 8(3):203-11. Sept. 
[32 ref. Eng; fre]
• Summary: “Pod shattering is the opening of pods along 
both the dorsal and ventral sutures of the soybean pod.”
 “In conclusion, pod shattering in soybean is under 
control of two genes and is partially dominant over 
resistance. Inheritance of pod shattering is infl uenced by non 
allelic interactions resulting in classical dominant epistasis 
and the pod shattering trait in soybean is highly heritable 
with narrow sense heritability of 0.79 but is not infl uenced 
by maternal effects.” Address: 1-2&4. Dep. of Crop Science, 
Makerere Univ., P.O. Box 7062, Kampala, Uganda; 3. 
International Inst. of Tropical Agriculture, PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1838. Dorsey, Chris. 2000. Making world hunger their 

business: Insta-Pro’s technology helps reduce hunger and 
create more opportunities for farmers worldwide. Des 
Moines Business Record (Iowa). Oct. 16.
• Summary: “Insta-Pro is working with the World Food 
Program, which is funded by the United Nations, to help feed 
the more than 800 million people on the verge of starvation.”
 This helps LeRoy Hansen and Wayne Fox, two of Insta-
Pro’s founders 40 years ago, sleep well at night.
 The company has transitioned from serving American 
farmers to becoming the No. 1 manufacturer of extrusion 
equipment in the world.
 A photo shows 3 men standing, with this caption: 
“LeRoy Hansen (center, with Nahil Said, left and Wilmot 
Wijeratne) co-founded Insta-Pro in 1961 to assist farmers. 
Today’s the company’s technology helps to feed the world.”

1839. Yamori, Yukio. 2000. Soy beans for health in the 
world–lessons from Okinawan diets and healthy longevity by 
WHO-Cardiac and immigrants studies. In: Kyoko Saio, ed. 
2000. Proceedings–Third International Soybean Processing 
and Utilization Conference. Tokyo, Japan: Korin Publishing 
Co., Ltd. [xxiv] + 728 + 8 p. See p. 195-198.
• Summary: Okinawan women now enjoy the longest 
life expectancy (85.08 years) in Japan, and thus in the 
world. Moreover, Okinawans have the highest soy product 
consumption in Japan. Two graphs show that the greater a 
person’s urinary excretion of isofl avonoids, the lower their 
risk of ischemic heart disease (p. 196) and of breast cancer 
(p. 197).
 Conclusion: The WHO Cardiac study indicates 
that “increased soybean consumption would reduce 
not only cardio-vascular disease (CVD) mortality, but 
also prostate cancer, breast cancer, and all other cancer 
mortalities.” Address: WHO-Cardiac Study Group, WHO 
Collaborating Center for Research on Primary Prevention 
of Cardiovascular Disease, Graduate School of Human and 
Environmental Studies, Kyoto Univ.

1840. Lothrop, Jim. 2000. Breeding soybeans for edamamé 
in Molokai, Hawaii (Interview). SoyaScan Notes. Nov. 27. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jim Lothrop is a seed breeder with Mycogen 
Seeds (phone: 808-567-6871) on Molokai, Hawaiian Islands. 
He and Adolph Helm have started a small new seed company 
named H&L Ag Products LLC do develop and sell soybean 
varieties suited for edamame. They started with fi ve varieties 
(about 5 gm each) from AVRDC in Taiwan. It takes a long 
time to multiply soybeans since the multiplier factor is only 
about 30-35 to 1, versus 300 to 1 for corn. Thus, for each 
soybean you plant, you get only about 30-35 soybeans back 
during the fi rst season. For details see their website at www.
edamameseedsmen.com. Address: Molokai, Hawaii. Phone: 
808-567-9060.
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1841. A chronicle of progress: The history of Freedom from 
Hunger. 2000. Davis, California: Freedom from Hunger. 4 p. 
Undated. 28 cm.
• Summary: The front and back pages give an overview of 
the organization. Pages 2 and 3 contain a “Freedom from 
Hunger Chronology.”
 “The forties & fi fties: The era of the 3-cent meal.
 “1944–Clifford Clinton, owner of Clifton’s Cafeterias, 
fi nances biochemist Dr. Henry Borsook to develop Multi-
Purpose Food (MPF). The high-protein powdered food 
supplement provides a nutritious meal for $.03.
 “1946–Responding to the threat of post-war famine, 
Clinton, Borsook and others found Meals for Millions to 
distribute MPF, the “Friendship Food for a Hungry World.
 “1951–MPF is saving countless lives. More than 100 
agencies have been enlisted to distribute the food supplement 
in over 100 countries, including the United States.
 “1956–Clifford Clinton leads his organization away 
from famine relief and toward the prevention of chronic 
hunger–a condition that affects many more millions of 
people. New self-help program approaches are explored to 
provide long-term solutions.
 “The sixties and seventies: Americans give a hand up, 
not just a hand out. 1961–The American Freedom from 
Hunger Foundation is founded at the behest of President 
John F. Kennedy to support the FAO’s global Freedom from 
Hunger Campaign. The organization’s mission is to educate 
the American public about hunger issues and to encourage 
volunteerism.
 “1967–Meals for Millions introduces “Appropriate Food 
Technology” to developing nations. Working in Colombia, 
Kenya and Uganda, local people are trained in food science, 
nutrition, agriculture and food processing.
 “1968–The American Freedom from Hunger Foundation 
sponsors its fi rst ‘Walk for Development.’ It is an enormous 
success. Within a year more than 100 ‘Walks’ raise over 
$800,000 and involve over a million people in sixteen states.
 “1979–Meals for Millions merges with the American 
Freedom from Hunger Foundation. The fi nal shipment of 
MPF is sent. Other organizations providing disaster relief 
take up the manufacture and distribution of high-protein, 
vitamin–enriched food supplements patterned after MPF.
 “The eighties, nineties & the new millennium: Creating 
sustainable programs.
 “1980–The newly blended organization dedicates 
itself to self-help through local partnerships and culturally 
appropriate programs. It gives its highest priority to helping 
children by providing services to their mothers.
 “1987–”The name Meals for Millions is dropped in 
favor of Freedom from Hunger to refl ect the organization’s 
focus on the long-term challenge of creating a world without 
hunger.
 “1989–Freedom from Hunger implements its fi rst Credit 
with Education programs in Mali and Thailand. The program 

is designed to be sustainable and provides women with 
fi nancial services and basic education in health, nutrition and 
business management.
 “1993–Based on the clear success of Credit 
with Education, Freedom from Hunger is devoted to 
demonstrating the program’s impact and achieving large-
scale outreach to the poorest families. A fi ve-year plan is 
adopted to bring Credit with Education to 80,000 women in 
eight countries by the year 1998.
 “2000–Inspired by the achievements of its fi ve-year 
plan, Freedom from Hunger is now determined to bring 
Credit with Education to millions of families. Working 
strategically through partnerships–large and small–the 
organization is seeing remarkable growth.”
 On the last page we read: “In the 1960s another 
organization began to cross the path of Meals for Millions. 
The American Freedom from Hunger Foundation, founded 
at the behest of President John F. Kennedy, mobilized 
Americans to become involved in the Food and Agricultural 
Organization’s (FAO’s) global Freedom from Hunger 
Campaign. ‘Development,’ which provided a hand up and 
not just a hand out, was hailed as the path to a world without 
hunger.
 “The American Freedom from Hunger Foundation 
informed Americans about hunger issues and encouraged 
volunteerism. Searching for new ways to raise funds the 
organization planned the fi rst Walk for Development in 1968. 
A new approach at that time, volunteers asked their families 
and friends to ‘sponsor’ them on marathon length walks to 
raise awareness and money.
 “The walks quickly caught on and within a year, more 
than 100 were scheduled in sixteen states. In twelve months 
they raised $800,000 from 1,130,000 contributors sponsoring 
120,000 walkers. Funds were donated to organizations 
working on the front lines in the fi ght against hunger.
 “One of the early benefi ciaries of the walks was Meals 
for Millions. It was the beginning of a relationship that 
would bring the two organizations together in 1979.” 
 Photos show: (1) Clifford E. Clinton. (2) A group of 
children in Mali, Africa, in about 1996-97. (3) A woman 
weaving at a loom in Thailand (sometime between 1989 and 
1995).

A Chronicle of Progress, (c) 2000 Freedom from 
Hunger. Used by permission. Address: 1644 DaVinci Court, 
Davis, California 95616. Phone: 800-708-2555.

1842. Deshpande, S.S.; Salunkhe, D.K.; Oyewole, O.B.; et 
al. 2000. Fermented grain legumes, seeds and nuts: a global 
perspective. FAO Agricultural Services Bulletin No. 142. xi 
+ 109 p. [169 ref]
• Summary: Contents: Foreword. List of contributors. 1. 
Grain legumes, seeds and nuts: rationale for fermentation. 
2. Fermentation of grain legumes, seeds and nuts in Africa 
(incl. African locus bean {Parkia species} made into 
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dawadawa, daddawa, iru, kal, chu, etchum, soumbara). 
3. Fermented grain legumes, seeds and nuts of the Asia-
Pacifi c region (mould fermentations {koji production, sufu, 
tempe, oncom / ontjom}, products of bacterial fermentation 
{alkaline fermentations–natto, thua-nao, kenima; mixed 
fermentations–soy sauce, shoyu, Taiwanese soy sauce, 
Malaysian soy sauce, miso / soybean paste}, the way ahead). 
Address: 1. LJL Biosystems, Sunnyvale, California.

1843. Kurlovich, B.S.; Rep’ev, S.I.; Petrova, M.V.; 
Buravtseva, T.V.; Kartuzova, L.T.; Voluzneva, T.A. 2000. 
The signifi cance of Vavilov’s scientifi c expeditions and ideas 
for development and use of legume genetic resources. Plant 
Genetic Resources Newsletter (FAO/IBPGR) No. 124. p. 23-
32. [78 ref. Eng; fre; spa]
• Summary: This article is a summary of Vavilov’s principal 
expeditions and their signifi cance for scientifi c research 
and practice. “Nikolai I. Vavilov (1887-1943) is recognized 
as the foremost plant geographer, botanist, and geneticist 
of contemporary times.” He “was the fi rst to recognize the 
necessity for intensive plant collecting and preservation.” 
He was very interested in the sites of ancient agricultural 
civilizations and of mountainous regions. In 1929 he 
organized an expedition to China, Japan, and Korea. After 
these expeditions, wild and cultivated soybean species were 
added to his collection. However the principal legumes he 
collected were mung beans, chickpeas, lentils, peas, and 
lupins.
 His main contributions to the theory of plant 
introduction were: Centers of origin and diversity, law of 
homologous series, differential systematic- geographical 
methods, and geographical and ecological differentiation. 
The latter concept has enabled scientists from VIR (N.I. 
Vavilov Inst. of Plant Industry–St. Petersburg, Russia) 
to develop interspecifi c classifi cations for almost all 
leguminous crops, including soya bean (Korsakov 1971; 
Teplyakova 1997). Korsakov has also clarifi ed the centers of 
origin of various soya bean species.
 Presently the VIR germplasm collection has 43,000 
accessions belonging to 15 genera and 160 species of the 
Fabaceae including soya beans.
 A photo shows: (1) N.I. Vavilov and his wife, 
E.I. Barulina, in 1926, before the expedition to the 
Mediterranean. Address: N.I. Vavilov Inst. of Plant Industry 
(VIR), B. Morskaya str. 44, St. Petersburg 190000, Russia.

1844. Smith, David F.; Phillips, Jim. eds. 2000. Food, 
science, policy and regulation in the twentieth century: 
international and comparative perspectives. London and New 
York: Routledge. Taylor & Francis Group. xi + 268 p. Illust. 
Index. 25 cm. Series: Routledge Studies in the Social History 
of Medicine, No. 10 [750+* ref]
• Summary: Contains 15 chapters by various authors. 
Several that we fi nd interesting are: 8. The food supply in 

The Netherlands during the Second World War.
 10. The United Nations Protein Advisory Group, by Josh 
Ruxin (established in 1955 by the World Health Organization 
(WHO) as an autonomous group of experts to aid in policy 
making; see p. 152).
 11. Food standards in the United States: the case of the 
peanut butter and jelly sandwich. 15. Regulating GM foods 
in the 1980s and 1990s [GM = genetically engineered].
 Note: David F. Smith was born in 1954. Jim Phillips 
was born in 1968. Address: 1. Lecturer, History of Medicine, 
Univ. of Aberdeen; 2. Lecturer, economic and social history, 
Univ. of Glasgow.

1845. Solomon, Neil; Passwater, Richard; Elkins, Rita. 2000. 
Soy smart health: discover the “super food” that fi ghts breast 
cancer, heart disease, osteoporosis, menopausal discomforts, 
and estrogen dominance. 1st ed. Orem, Utah: Woodland 
Publishing, Inc. 303 p. Index. 22 cm. [198 ref]
• Summary: This well written and carefully documented 
book is about women’s health. Contents: Introduction. 1. 
Estrogen can be deadly. 2. Today’s endocrine disruptors. 3. 
The soybean: phytoestrogen extraordinaire. 4. The power of 
soy isofl avones. 5. Hormone replacement therapy vs. soy. 6. 
Menopause and PMS. 7. Isofl avones and breast cancer: what 
to believe. 8. Endometrial, colon and prostate cancers. 9. 
Bone health and osteoporosis prevention. 10. Soy for heart 
health. 11. Little-known properties of soy isofl avones. 12. Is 
soy safe? 13. Guidelines for great hormonal health.
 14. How to become “soy savvy.” Tables: (1) Protein 
content of various soy products. (2) Nutrients in soy fl our 
per 3.5 ounces. (3): USDA-Iowa State Univ. database of 
isofl avone content of foods.
 15. Eating soy and loving it: Recipes guaranteed to 
make you a soy lover (p. 230-73).
 Appendix: Doctor to doctor. A letter from Dr. Neil 
Solomon, who has practiced endocrinology for the past 
30 plus years. He has treated over 30,000 patients with 
hormonally driven problems, many of whom suffered from 
estrogen-related maladies. Resources (a list of 13 helpful 
organizations, p. 277). Glossary of Terms (p. 279-83).
 About the authors: “Neil Solomon, M.D., Ph.D., is a 
Johns Hopkins-trained physician, a New York Times best-
selling author and a former L.A. Times syndicated columnist. 
He presently spends his time educating the public through 
writing and lecturing, and serves as a consultant to the 
United Nations and the World Health Organization.
 “Rita Elkins, M.H., is the author of over 40 natural 
health titles, has written numerous magazine and other 
articles, and has been involved in the writing and production 
of many other health reference materials. Her 15 years of 
investigating and covering natural health topics make her a 
widely respected author in the health publishing world.
 “Richard Passwater, Ph.D., is the director of the 
Solgar Nutritional Research Center in Berlin, Maryland. 
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Dr. Passwater has spent more than 40 years as a research 
scientist and has written 40 books and hundreds of articles on 
various aspects of nutrition.”
 Publisher’s text on the back cover:
 “For years Americans have overlooked the many health 
benefi ts of eating soy, but now soy products are appearing on 
store shelves all over the U.S.–and not just as tofu or meat 
alternatives. Every day new studies are added to an already 
vast body of research showing that soy can decrease the risk 
of breast cancer, heart disease, and osteoporosis, as well as 
help relieve premenstrual and menopausal symptoms.
 “Drawing on the authors’ collective experience of over 
75 years, Soy Smart Health accurately and easily breaks 
down the latest soy research, details how using soy can 
markedly improve your health, and includes dozens of 
delicious, easy recipes guaranteed to make you a soy lover! 
No matter how much you may have heard about soy, this 
book will provide answers to all your questions concerning 
soy’s health benefi ts, safety and proper use.”
 The Introduction begins:
 “What if someone told you that nature provides 
compounds called phytoestrogens (plant estrogens) that 
can help decrease your risk of breast cancer, heart disease 
and osteoporosis, as well as work to alleviate all kinds of 
hormonally stimulated problems, including premenstrual 
and menopausal symptoms? Chances are you’d be a bit 
skeptical. The truth is that the ordinary soybean more than 
aptly qualifi es as one of these super nutrient-charged foods. 
Certain compounds contained in soy have the ability to act as 
both weak estrogens and as estrogen blockers in the human 
body (no small task). And that’s not the whole story. Soy 
can also prevent cardiovascular problems, prostate diseases 
and colon cancer, as well as have positive effects on sugar 
regulation for diabetics. In addition, new studies have found 
that plant phytoestrogens, like the ones contained in soy, 
may even be used as a substitute for hormone replacement 
therapy (HRT) in some women.” Address: 1. M.D., PhD 
(Johns Hopkins Univ.); 2. PhD (Director of the Solgar 
Nutritional Research Center in Berlin, Maryland); 3. M.H. 
[Master Herbalist].

1846. Illinois Soybean Board. 2001. Leadership paves a 
path. There is a solution... World Initiative for Soy in Human 
Health (Brochure). Bloomington, Illinois. 6 panels. Front and 
back. 21 x 12 cm each.
• Summary: “More than 1 in 7 people throughout the 
world will not have enough food to meet their most basic 
nutritional needs. U.S. farmers face a surplus of more than 
170 million bushels of soybeans and commodity prices at 
near 30-year lows.” The World Initiative for Soy in Human 
Health includes fi ve activities. (1) Humanitarian effort: 
U.S. soybean farmers have asked the federal government 
to designate soybeans, soybean meal, and soybean oil in 
surplus and that the USDA purchase these and other soybean 

products as soon as possible under the CCC Charter Act. (2) 
Private Voluntary Organization (PVO) planning: Supports 
the efforts of PVOs such as CARE and Save the Children 
to incorporate more soy-fortifi ed and soy-protein products 
into their international feeding programs. (3) World Food 
Program (United Nations) assistance. (4) Global Food for 
Education initiative. (5) International AIDS initiative.
 “For information about this initiative, contact Jim 
Hershey, WISHH Program Director, American Soybean 
Association, 1-800-688-SOYA (7692) or visit the website 
www.wishh.uiuc.edu.”
 Talk with Jim Hershey and Forest Roberts of ASA. 
2001. May 10. This brochure was targeted to U.S. soybean 
farmers. It comes in two forms. The fi rst was simply a 
3-panel brochure. The other was a wider 3-panel brochure 
and the central panel contained six samples in small (2 inch 
square) seam-sealing bags: whole soybeans, soybean meal, 
soybean oil, defatted soy fl our/grits, textured vegetable 
protein, soy protein concentrate, soy protein isolate, and 
milk replacer. A brief paragraph next to each gives the uses, 
protein composition (percentage), and calories per 100 gm.
 Note 1. This is the earliest document seen (July 2007) 
that mentions the WISHH program.
 Note 2. The World Soy Foundation website (www.
worldsoyfoundation.org) says (July 2007) that “U.S. soybean 
farmers started the World Initiative for Soy in Human Health 
(WISHH) Program in July 2000,...” Address: Bloomington, 
Illinois.

1847. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2001. The International 
Soybean Program. 8(1):5. Feb.
• Summary:   “International Soybean Program (INTSOY) 
provides an important international dimension to the 
activities at NSRL. INTSOY’s mission is to assist the public 
and private sectors both in the United States and other 
countries around the world to increase the processing and use 
of soybeans as animal feed and human food. This mission is 
accomplished through a comprehensive program of research 
and development, outreach activities, technology transfer, 
training, and information dissemination. INTSOY places 
special emphasis on assisting in the expansion of existing 
businesses and the opening of new soybean processing 
businesses in the private sector, both in the U.S. and 
overseas.
 “Training also serves as an integral part of INTSOY’s 
total program. A course on soybean processing and 
utilization is held annually on the campus of the U of I. 
Over the years, more than 300 people from 41 countries 
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have attended the course. As a direct result of this course, 
participants have opened their own businesses, developed 
and marketed new products, and initiated government 
programs for soybean utilization in their home countries. In 
recent years, the course has attracted many entrepreneurs 
who have developed lasting relationships with U.S. food and 
agriculture companies.
 “With a global network of collaborators in more than 
130 countries, INTSOY is recognized worldwide as a 
center of excellence for soybean processing and utilization 
technology. INTSOY has recently focused its activities 
on the need to link foreign and domestic businesses with 
common concerns and interests. This effort has resulted 
in joint overseas workshops and country training sessions, 
increased visits from foreign entrepreneurs, and referrals for 
purchases of supplies and equipment.”

1848. American Soybean Assoc. 2001. La soy modifi cada 
y mejorada genéticamente: El camino hacia el futuro 
[Genetically modifi ed and improved soybeans: The road to 
the future]. Mexico City, Mexico: Asociación Americana de 
Soya. 11 p. Illust. 22 cm. [Spa]
• Summary: This is written primarily for livestock farmers 
rather than for consumers. Contents: Introduction. Existing 
combination: Traditional cultivation and genetic engineering. 
The urgent need to increase traditional cultivation of plants. 
A graph shows world population and food supplies, each 
projected to the year 2050, based on the United Nations 
“alternative intermediate” projection. Presence of genetic 
engineering on the world market. Genetic modifi cation of 
plants used by humans. Soybeans–Resistant to herbicides. 
Why make soybeans resistant to herbicides? Characteristics 
of glyphosate. Effect of glyphosate. The enzyme EPSPS in 
the gastrointestinal tract. A table shows the rate at which 
this enzyme is destroyed in intestinal liquid. Are there 
differences between soybeans tolerant to glyphosate and 
traditional soybeans? Is soy oil modifi ed? Results of the use 
of glyphosate tolerant soybeans (STG) in animal nutrition: 
Rations, catfi sh, chicken, hogs. Milk cows. Conclusions. For 
further reading.
 Note: In Dec. 1998 ASA moved from Rio Sena 26 to 
its present address. Address: Rio Sena 26, Col. [Colonia] 
Cuahutémoc, Mexico City, Mexico 06500. Phone: +52 705 
1633/0139.

1849. IITA. 2001. Annual report 2000. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 52 p.
• Summary: Contents: IITA Annual Report 2000. IITA 
Publications Catalog. IITA Initiative leafl ets. IITA Impact 
series. Introduction to IITA slide show with sound 
commentary. IITA website. Address: PMB 5320, Oyo Road, 
Ibadan, Nigeria.

1850. INTSOY. 2001. Applications of soy in meats, June 18-

21, 2001 (Leafl et). Urbana, Illinois. 3 panels each side. Each 
panel: 22 x 9 cm.
• Summary: This glossy leafl et (green and black on white) 
announces a 3-day program that costs $1,800. Eighteen of 
the speakers are from companies or organizations that sell 
or promote textured soy protein products and other meat 
extenders. The registration fee includes a course manual, 
local transportation, reception, scheduled dinner and 
lunches during the course. The fee does not cover the cost of 
transportation and accommodations.
 An “Illinois Soy Foods Center” now exists at the 
University of Illinois, and its logo appears near the top of 
the front panel. Address: Attn: Dr. Karl E. Weingartner, 
INTSOY, Univ. of Illinois, 1101 W. Peabody Dr., Urbana, 
Illinois 61801. Phone: (217) 333-6422.

1851. Weingartner, Karl E. 2001. Update on INTSOY 
(Interview). SoyaScan Notes. May 3. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: INTSOY had a grant from USAID that was 
given to four institutions to study post-harvest utilization. 
INTSOY studied soybeans. Other groups that received parts 
of this grant were at Washington State University (Harvey 
Niece–fruits and vegetables), Mississippi State Univ. (seeds), 
Kansas State Univ. (grains). The funds began to arrive in 
Sept. 1993 and lasted for 5 years until Sept. 1998. Karl 
thinks it was extended one year to Nov. 1999–at which 
point INTSOY’s largest source of funding expired. Now 
the INTSOY people are working on other grants. INTSOY 
moved its offi ces into the NSRL building–to be where all 
the other soybean people are. Earl Kellogg at the University 
of Illinois has many contacts with top people at USAID, but 
INTSOY has no grant proposals in the works with AID.
 Illinois is working on two initiatives now: One is money 
from the Illinois Soy Foods Center and the other is money 
from WISHH (World Initiative for Soy in Human Health)–
run buy Jim Hershey of the American Soybean Association 
and funded by individual states that have soybean checkoff 
programs. The goal is to get soy protein to people in Third 
World countries. Carl is working on technical issues. 
Address: Director, INTSOY, Univ. of Illinois, 1101 W. 
Peabody Dr., Urbana, Illinois 61801.

1852. FutureHarvest. 2001. Research gives birth to Nigerian 
soybean industry: Tofu becomes a hunger fi ghter and cash 
earner for women farmers and entrepreneurs (Web printout). 
www.scienceinafrica.co.za/may/tofu.htm. May. Printed 27 
Aug. 2009.
• Summary: The article begins: “Ask any farmer in central 
Nigeria which local food crop is good for her children, puts 
cash in her pocket, and enriches the soil, and she’ll probably 
say ‘soybean.’ Then ask her how she prepares it, and she’ll 
likely say ‘as tofu.’
 In just over two decades, Nigeria–the continent’s most 
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populous country (est. 148 million in 2007)–has become 
Africa’s largest producer of soybeans and soy products. 
In the year 2000 Nigeria harvested about 500,000 tons of 
soybeans, a 20-fold increase in just over 20 years. That crop, 
which was valued at US$85 million, “was used to produce 
a variety of traditional dishes, as well as processed foods 
such as soymilk and specially formulated foods to help 
malnourished infants and children.”
 “A near-perfect crop: ‘Soybeans are a near-perfect 
crop for a country like Nigeria,’ says Lukas Brader, director 
general of the International Institute of Tropical Agriculture, 
IITA, one of the 16 Future Harvest centers. ‘Nutritionally, 
they carry twice the protein of meat or poultry and contain 
all eight essential amino acids needed for childhood 
development. Soybeans are also good for the environment,’ 
Brader says. ‘Because they evolved in Asia, they are far 
less vulnerable to local insects than African bean crops and 
require fewer insecticide sprays. They also fi x atmospheric 
nitrogen, which reduces the need for farmers to purchase 
fertilizer.’
 “Best of all, they are affordable. In Nigerian markets, 
soybeans cost about one-fi fth as much as other forms of 
protein, including dairy and fi sh, and are easier to store and 
transport. “’Those are big advantages for a crop,’ Brader 
says. ‘But to get to that stage, our researchers had to produce 
an entirely new plant type that could cope with high disease 
pressure, compete with parasitic weeds, and grow in African 
soils.’
 “’Basically, our plant breeders had to redesign the crop,’ 
he says. IITA soybeans, he notes, are two to three times more 
productive under Nigerian conditions than U.S. and Asian 
varieties.
 “Funding for the research, some US$20 million, was 
provided by the members of the Consultative Group on 
International Agricultural Research (CGIAR), building 
on seed money provided by Canada’s International 
Development Research Centre (IDRC).”
 “My Second Husband: ‘Soybean has been a godsend 
for Nigeria,’ says Professor Dele Fakorede, an agricultural 
expert based at Nigeria’s Obafemi Awolowo University. 
‘Our farmers are earning good money, our small industries 
are prospering, and our children and young mothers are 
benefi ting from a locally-made, protein-rich food.’
 “Nigerian women would seem to agree. In Benue State, 
a major soybean producing area in the central part of the 
country, women farmers often describe the crop as their 
‘second husband’ because it helps to pay school fees and 
medical bills.
 “’Soybeans are making it possible for a lot of women 
to earn their own way and achieve a greater degree of 
independence than ever before,’ says Fakorede.
 “While the new plant types have made it possible to 
expand soybean farming across large parts of the country, 
most observers agree that what sparked production was the 

development of soy-based food products, including a West 
African version of tofu. It was a Japanese researcher, Osamu 
Nakayama, who got the idea to use tofu as a substitute for 
wara, a traditional but expensive kind of local cheese, says 
Brader. ‘And, of course, there were skeptics.’
 “’A lot of people had doubts that we would succeed or 
that tofu would ever be accepted by Nigerian consumers,’ 
Nakayama says, ‘but eventually we succeeded in making a 
good wara substitute using soymilk and local plant extracts.’ 
Nakayama worked at IITA as part of a scientifi c exchange 
program sponsored by the Japan International Cooperation 
Agency (JICA).
 “The idea, Nakayama says, came from watching what 
local village women did to prepare food for their families. 
‘We learned a lot through simple observation and by asking 
questions about traditional methods, he says.’ Nakayama’s 
‘wara-tofu’ is similar in appearance to farmers’ cheese or 
fi rm yogurt and has a taste and texture that’s only slightly 
different than Asian-style tofu. Local cooks say that it is 
easily incorporated into traditional recipes and costs about a 
third as much as wara made from cow’s milk.
 “Today, the demand for tofu and other processed soy 
foods is growing at an annual rate of 20 percent, fueling a 
major cottage industry in rural Nigeria. A follow-up report by 
researchers at Nigeria’s University of Ibadan points out that 
children who grow up in soybean-producing communities 
are generally healthier and suffer less malnutrition than the 
average Nigerian child. Improved nutrition, researchers 
believe, also helps to limit the spread of HIV/AIDS.
 “In the places where soybeans are grown, roughly 40 
percent of the income earned by women is thought to be 
derived from soybean production or processing. Thus far, 
nearly 100,000 Nigerians, three-fi fths of them women, have 
been trained in soybean production and in the preparation of 
soy products by local NGOs, hospitals, and church groups 
working in cooperation with IITA and various government 
agencies.
 “Currently, about 140 soy-based food products have 
been developed for use in Nigeria.”
 A color photo shows a Nigerian woman, in traditional 
dress, holding a plate fi lled with pieces of fried “wara-tofu.”

1853. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2001. U of I launches major 
new soy foods center. 8(2):1-2. June.
• Summary: “Although the global demand for soy foods is 
projected to grow dramatically around the world, many food 
companies still lack expertise in soy product development, 
processing, marketing, distribution, pricing, and promotion. 
Much work also remains to be done in fully exploiting the 
exceptional nutritional properties of the soybean.
 “With that in mind the College of Agricultural, 
Consumer and Environmental Sciences at the University of 
Illinois recently launched the Illinois Soy Foods Center” (on 
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a sign written “Illinois Soyfoods Center”).
 The program has three goals: (1) Developing innovating 
processing and marketing techniques. (2) Educating 
consumers on the advantages of a soy-enriched diet. (3) 
Communicating the many health benefi ts of soy.
 “Barbara Klein, professor of food science and human 
nutrition, and Keith Cadwallader, associate professor of food 
chemistry, will serve as co-directors of the Center.
 “’The Illinois Soy Foods Center–through its highly 
experienced research teams and technical facilities–is 
uniquely positioned to provide the necessary expertise for 
both large and small food companies to take advantage of the 
boom in soy foods,’ Klein says. ‘The recent approval of a soy 
health claim by the U.S. Food and Drug Administration, in 
particular, has opened a new major window of opportunity to 
promote soy as an affordable, fl avorful, and healthful dietary 
component.’
 “The center will operate as an integrated, multi-
disciplinary program supported by funding from the Illinois 
Council on Food and Agricultural Research (C-FAR) 
through its Sentinel Grant Program. Additional support is 
being provided by the U of I’s National Soybean Research 
Laboratory. Besides major contributions from programs 
in the U of I’s Department of Food Science and Human 
Nutrition, the Center will draw on additional expertise 
available from the International Soybean Program (INTSOY) 
and the Functional Foods for Health Program.
 “Klein points out that developing new soy foods 
provides benefi ts only if consumers fi nd the products tasteful 
and appealing. As a result, one major area of research at 
the center will focus on how to better understand consumer 
tastes and their perceptions of soy foods.
 “’Small and large food processors interested in 
developing and marketing new soy products also often 
need technical and marketing assistance,’ Klein says. ‘As 
part of the Illinois Soy Foods Center, we will have several 
action teams that can aid in solving problems of technology, 
quality control, and marketing through research and testing 
agreements.’
 “Klein notes that one of those action teams will work 
directly on developing new soy products for test markets. 
The team members will take special consideration of such 
factors as improving processing technologies, increasing 
shelf life, enhancing product safety and packaging, and 
minimizing production costs in their development efforts.
 “’With support from the Food Brands Lab at the U of 
I, another of our teams will focus on enhancing consumer 
acceptance of soy,’ she says. ‘Researchers will collect 
information on the perceptions of consumers about soy foods 
and study the effects of various advertising and educational 
efforts on those perceptions and the subsequent’ food-
purchase decisions.’
 “A third team will undertake a variety of outreach 
programs, aimed at providing up-to-date information on soy 

foods research to both consumers and producers. Multimedia 
programs will also be developed that can be taken directly to 
schools.
 “’A fi nal action team will focus on the transfer of soy 
technologies to interested scientists–and private sector 
businesses from around the world,’ Klein says. ‘This group 
will offer several short courses and workshops each year 
on soy products, with the goal of assisting both large and 
small processors in the successful introduction of soy foods. 
Topics for the courses will include processing technologies, 
marketing, and sensory improvements to make soy foods 
more appealing to consumers.’
 “Additional details on the goals and objectives of the 
Illinois Soy Foods Center are available on the Worldwide 
Web at www.soyfoodsillinois.uiuc.edu/.”
 Photos show: (1) “Barbara Klein (left), professor of food 
science and co-director of the new Illinois Soy Foods Center 
at the University of Illinois, explains the health benefi ts 
of soy to one of the visitors at the College of ACES Open 
House. This annual event provides an excellent opportunity 
for the faculty and staff to share the latest information on soy 
foods research with both consumers and producers.”
 (2) “Barbara Klein (center) joins Illinois soybean 
producer Doug Oehler (left) in sampling one of the many 
tasty and nutritious dishes prepared by professional chefs 
from soy-fortifi ed pasta for a recent cooking contest. Luke 
Kennedy (right) won fi rst place in the competition for his 
‘soy pasta salad Gemini.’”

1854. Ragone, Diane; Lorence, David H.; Flynn, Timothy. 
2001. History of plant introductions to Pohnpei, Micronesia 
and the role of the Pohnpei Agriculture Station. Economic 
Botany 55(2):290-324. April/June. [30 ref. Eng; pol]
• Summary: Pohnpei (formerly Ponape) is located in the 
eastern Caroline Islands, approximately 4,800 km southwest 
of Honolulu. A high volcanic island with a land area of only 
344 square km, it is the third largest in Micronesia (after 
Guam and Babeldoab) and the largest in the Caroline group. 
It is presently a member state and capital of the sovereign 
nation of the Federated States of Micronesia (FSM). The 
population is about 35,000, one-third of whom live in the 
island’s main town, Kolonia.
 History: Pohnpei was formerly colonized by Spain, 
Germany, and Japan. After World War II, the island was 
administered by the United Nations as a UN trusteeship 
(Trust Territories of the Pacifi c Islands). During the Japanese 
period (1914-1945), the Japanese Tropical Research 
Industries Institute was established. It became very active 
largely through the efforts of one man, the distinguished 
agronomist Moritaro Hoshino, who came to the island in 
1927 and set about making Ponape the center of Japanese 
agricultural research in Micronesia. In the 1930s the Pohnpei 
station was one of the world’s foremost centers for the study 
of tropical agriculture.
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 Appendix I of this article, titled “Plants documented 
as introduced to the Island of Pohnpei, including all plants 
tested or cultivated at the Pohnpei agricultural station” (p. 
304+) states (p. 313) that the soybean was introduced during 
the Japanese period for use as a vegetable.
 Note: This is the second earliest document seen (July 
2002) concerning the cultivation of soybeans in Micronesia. 
This document contains the earliest date seen for soybeans 
in Micronesia, or the cultivation of soybeans in Micronesia 
(1945 or before). The source of these soybeans was probably 
Japan. Address: National Tropical Botanical Garden, 3530 
Papalina Road, Kalaheo, Hawaii 96741.

1855. Liu, Keshun. 2001. Green vegetable soybeans in China 
(Interview). SoyaScan Notes. July 6. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: KeShun was born and raised in Anhui province, 
which is in eastern China, a little inland from Shanghai. His 
family grew green vegetable soybeans around the edge of 
their rice fi elds. He recalls clearly that they were called (in 
pinyin) qingdou (literally “green beans”) and sometimes 
ta qingdou (“large green beans”). This may be local 
terminology.
 Each day in about June, when the beans were in season 
and ready to eat, his family would pull up (uproot) several 
plants from the fi elds, bring them home, remove the beans 
from the pods, then cook and eat the beans. They would also 
dry the stems, and eventually use them for fuel.
 Update: 2001. July 9. Call from KeShun. He has found 
a book published in China in 1992 titled Dou Jin (Talk about 
Beans), by Yu Jing et al. (Rural Book Publications) which 
states (p. 24) that green vegetable soybeans can be called 
either maodou or qingdou, but that the former term is more 
common. KeShun’s wife, who is from Fujian province, 
has heard both terms. At Oriental food stores in the USA, 
KeShun has seen green vegetable soybeans imported frozen 
from China labeled with the Chinese characters maodou. 
Recently he heard a new term, apparently imported from Dr. 
S. Shanmugasundaram of AVRDC Taiwan: caiyong dadou 
(“vegetable-use soybeans”). Address: Monsanto World 
Headquarters, 800 N. Lindberg Blvd., St. Louis, Missouri 
63167. Phone: 314-694-8561.

1856. Buker, Robert J. 2001. Edamame soybeans from 
Vancouver to Kampala. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 27-
28.
• Summary: Dr. Al Probst, USDA soybean breeder at 
Purdue Univ., introduced the author to “soybeans as a 
green vegetable” when he was in graduate school. When he 
served steamed grain varieties to his children, they greatly 
enjoyed opening the salted pods and eating the beans with 
their fi ngers. He soon learned that they were nutritious, 

good tasting, and fun to eat. After 23 years of heading a 
program that bred grain type soybean, he resigned in 1984 
and moved from Indiana to his ancestral home in Vancouver, 
Washington.
 He then worked with USAID and introduced edamame 
soybeans to Uganda (where they were well accepted), 
Somalia and Zimbabwe. He obtained these soybeans from 
S. Shanmugasundaram of AVRDC. Later he started an 
edamame selection program in Vancouver, Washington. 
He also grew one variety (Buker’s Favorite) in Belize and 
Oregon.
 In 1998 he had two short-term assignments in 
Turkmenistan. Buker’s Favorite was among the varieties 
planted in this cotton growing economy. This spring he 
received reports that this variety has been well received and 
production has expanded.
 Buker returned to Uganda in Dec. 1998 and again in 
Dec. 2000. On both assignments he gave his hosts samples 
of his soybean variety and prepared local grain varieties 
as a grain vegetable snack. “In Kampala, I persuaded the 
hotel chef to steam some green grain soybean pods for me 
and invited a reporter and invited a reporter from the major 
newspaper to join me for a snack. He prepared a nice article 
for his paper on the benefi ts of eating soybeans as a green 
vegetable.”
 “In summary green vegetable soybeans can improve 
the human diet here and in the developing world. We must 
remember that in the developing world it is the small 
children that need a higher protein diet. Edamame soybeans 
satisfy this dietary requirement and taste good as well as 
being fun to eat.” Address: 5808 NW Alki Rd. Vancouver, 
Washington. bobbuker@spiritone.com. Phone: 503-630-
5984.

1857. Chadha, M.L.; Oluoch, Mel O. 2001. Adaptation and 
utilization of AVRDC vegetable soybean lines in Eastern 
and Southern Africa. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 29-
33. [5 ref]
• Summary: The vegetable soybean is a new crop for 
Africa. Four vegetable soybean lines (AGS292, 329, 338, 
and 339) have been identifi ed as promising for cultivation 
in southern and eastern Africa. AVRDC’s Africa Regional 
Program in Arusha, Tanzania, serves as a bridgehead for 
extending AVRDC’s improved varieties and technology into 
Africa. “Vegetable soybean has great potential in developing 
countries, especially in Africa, where it is as yet relatively 
unknown. Vegetable soybean can effectively diversify the 
cropping system, improve farmers’ income, and provide 
additional protein, vitamins, and minerals to the diet.” 
Variety trials were conducted during 1997, 1998, and 2000 
on AVRDC vegetable soybean lines. Four lines were selected 
on the basis of fresh pod yields (ranging from 9.79 to 8.81 
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tonnes/ha) and organoleptic tests by various groups.
 In Mauritius two varieties were released in April 1999; 
the fresh pods have become popular among consumers and 
are highly profi table for farmers. In Tanzania the seeds of 
four lines have been given to National Research Institutes for 
further evaluation and future release. An experimental trial of 
4 varieties in Swaziland in 1998-99 gave good yields (16.8 
to 9.75 tonnes/ha). However in Malawi one variety produced 
only 3.47 tonnes/ha. In Sudan, a program to provide soybean 
as a supplemental meal is being initiated in schools.
 Table 3 shows the composition, by nation, of AVRDC’s 
Vegetable Soybean Taste Panel from 1997 to 2001. People 
from the following countries were on the panel: Angola, 
Botswana, Kenya, Malawi, Mozambique, Namibia, 
Swaziland, Zambia, Zimbabwe, Tanzania, South Africa, 
Ethiopia, Lesotho, Sudan, Mauritius, Seychelles, Senegal, 
Uganda, Rwanda.
 Note: This is the earliest document seen concerning 
soybeans in connection with (but not yet in) Namibia. 
Address: 1. Director; 2. Training Specialist. Both: AVRDC 
Africa Regional Program, P.O. Box 10, Duluti, Arusha, 
Tanzania.

1858. Shanmugasundaram, S.; Yan, M.Y.; Yang, R. 2001. 
Association between protein, oil and sugar in vegetable 
soybean. In: T. Lumpkin, ed. 2001. Second International 
Vegetable Soybean Conference. Pullman, Washington: 
Washington State University. 202 p. See p. 157-160. [8 ref]
• Summary: Contents: Introduction. Materials and methods. 
Results and discussion. Conclusions. Acknowledgement. 
Address: 1. Plant Breeder and Director, Program I, Asian 
Vegetable Research and Development Center, P.O. Box 42, 
Shanhua, Tainan 741, Taiwan, ROC. Email: sundar@netra.
avrdc.org.tw 2. yanmr@netra.avrdc.org.tw 3. ryy074@netra.
avrdc.org.tw.

1859. Shanmugasundaram, S. 2001. Global extension and 
diversifi cation of fresh and frozen vegetable soybean. In: T. 
Lumpkin, ed. 2001. Second International Vegetable Soybean 
Conference. Pullman, Washington: Washington State 
University. 202 p. See p. 161-165. [9 ref]
• Summary: Contents: Introduction. Extension of vegetable 
soybean. Diversifi cation of fresh and frozen vegetable 
soybean. Conclusions. Acknowledgement.
 World maps show: (1) Progress in evaluation and 
release of AVRDC vegetable soybean [varieties] from 1979 
to 1983. Countries include England, France, Niger, Nigeria, 
Pakistan, India, Thailand, Malaysia, Indonesia, Philippines, 
Taiwan, Japan, and Korea. (2) AVRDC vegetable soybean 
evaluation, commercial production and export as of 
2000. Symbols show: On-station tests, varieties released, 
commercial production, and exporting. [Note: The term 
“Vegetable soybean” here means whole, dry, vegetable-type 
soybean varieties, not green vegetable soybeans]. Countries 

include England, Germany, France, Italy, Ukraine, Ghana, 
Nigeria, Congo [formerly Zaire], Zambia, Namibia, Lesotho, 
Swaziland, Zimbabwe, Mauritius, Malawi, Tanzania, Kenya, 
Uganda, Saudi Arabia, Pakistan, Bhutan, Bangladesh, India, 
Nepal, Thailand, Cambodia, Sri Lanka, Malaysia, Singapore, 
Indonesia, Australia, Fiji, Solomon Islands, Papua New 
Guinea, Marshall Islands, Guam, Philippines, Laos, Vietnam, 
Taiwan, China, Korea, USA, Guatemala, El Salvador, 
Nicaragua, Costa Rica, Panama, Ecuador, Argentina, Chile, 
Brazil, Suriname, Guyana, West Indies, Granada, St. Vincent, 
Honduras, and Belize.
 Note: This is the earliest document seen (March 2019) 
concerning soybeans in Namibia. This document contains the 
earliest date seen for soybeans in Namibia (2001). Address: 
Plant Breeder and Director, Program I, Asian Vegetable 
Research and Development Center, P.O. Box 42, Shanhua, 
Tainan 741, Taiwan, ROC. Email: sundar@netra.avrdc.org.
tw.

1860. Shanmugasundaram, S.; Yan, M. 2001. Mechanization 
of vegetable soybean production in Taiwan. In: T. Lumpkin, 
ed. 2001. Second International Vegetable Soybean 
Conference. Pullman, Washington: Washington State 
University. 202 p. See p. 167-172. [6 ref]
• Summary: Contents: Introduction. Seeding. Inter-
cultivation. Harvesting. Sorting and shelling machines. 
Conclusion. Acknowledgement. Address: 1. Plant Breeder 
and Director, Program I, Asian Vegetable Research and 
Development Center, P.O. Box 42, Shanhua, Tainan 741, 
Taiwan, ROC. Email: sundar@netra.avrdc.org.tw 2. yanmr@
netra.avrdc.org.tw.

1861. Shanmugasundaram, S.; Yan, M. 2001. Vegetable 
soybean varietal improvement at AVRDC. In: T. Lumpkin, 
ed. 2001. Second International Vegetable Soybean 
Conference. Pullman, Washington: Washington State 
University. 202 p. See p. 173-177. [9 ref]
• Summary: Contents: Introduction. Objectives. Strategies 
used. Germplasm distribution and variety releases. 
Acknowledgement. Address: 1. Plant Breeder and Director, 
Program I, Asian Vegetable Research and Development 
Center, P.O. Box 42, Shanhua, Tainan 741, Taiwan, ROC. 
Email: sundar@netra.avrdc.org.tw 2. yanmr@netra.avrdc.
org.tw.

1862. Srisombon, S.; Shanmugasundaram, S.; Sophanodora, 
D. 2001. The history of vegetable soybean development, 
current status and future development in Thailand. In: T. 
Lumpkin, ed. 2001. Second International Vegetable Soybean 
Conference. Pullman, Washington: Washington State 
University. 202 p. See p. 183-186. [7 ref]
• Summary: Contents: Introduction. Vegetable soybean 
development: Production and market promotion, research, 
yield constraints. Future prospects. Conclusion.
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 “From the time the soybean was introduced from China 
to the northern part of Thailand the vegetable soybean was 
consumed for more than a hundred years in Thailand.” 
Soybeans with medium size seeds (15-20 gm per 100 
seeds), used for food and oil extraction, have also been used 
traditionally as green vegetable soybeans (called tua rae 
in Thai). “Green pods attached to the stems are commonly 
boiled and sold countrywide in the local markets.”
 In the late 1980s, the development of vegetable 
soybeans for export began with the establishment in 
Thailand vegetable factory as a joint venture between Thais 
and Japanese. In 1990 the fi rst small exports of vegetable 
soybeans from Thailand to Japan began. In 1999 the export 
volume increased dramatically to about 9,000 tonnes, making 
Thailand the 3rd largest exporter of vegetable soybeans to 
Japan–after China and Taiwan. Address: 1. Senior Research 
Scientist, Field Crops Research Inst., Dep. of Agriculture, 
Paholyothin Road, Chatuchak, Bangkok 10900, Thailand, 
Email: kssssb@yahoo.com 2. sundar@netra.avrdc.org.tw 3. 
fcri@doa.go.th.

1863. Yan, Miao-Rong; Shanmugasundaram, S. 2001. 
Vegetable soybean seed production–Recommendations. 
In: T. Lumpkin, ed. 2001. Second International Vegetable 
Soybean Conference. Pullman, Washington: Washington 
State University. 202 p. See p. 191-194. [5 ref]
• Summary: Contents: Introduction. Crop management. 
Harvest methods. Seed drying and storage. Seed yield 
of vegetable soybean. Conclusions. Acknowledgement. 
Address: 1. Research Asst., Program I/Legume Unit, Asian 
Vegetable Research and Development Center, P.O. Box 42 
Shanhua, Tainan 741, Taiwan, ROC. Email: yanmr@netra.
avrdc.org.tw 2. sundar@netra.avrdc.org.tw.

1864. Yang, Ray-yu; Shanmugasundaram, S.; Yan, M. 2001. 
Quality of lipoxygenase-null vegetable soybean lines at 
vegetable and grain stages. In: T. Lumpkin, ed. 2001. Second 
International Vegetable Soybean Conference. Pullman, 
Washington: Washington State University. 202 p. See p. 195-
199. [10 ref]
• Summary: Contents: Introduction. Materials and methods: 
Soybean materials, NIRS analysis, statistical analysis, micro-
constituent analysis, beany fl avor and protein recovery. 
Results: Nutritional and eating qualities, beany fl avor and 
protein recovery. Conclusions. Acknowledgements. Address: 
1. Nutrition and Analytical Lab., Asian Vegetable Research 
and Development Center, PO Box 42, Shanhua, Tainan, 
Taiwan. E-mail: ryy074@netra.avrdc.org.tw 2. sundar@
netra.avrdc.org.tw 3. yanmr@netra.avrdc.org.tw.

1865. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2001. NSRL launches effort to 
assist World Initiative for Soy in Human Health. 8(3):6. Oct.
• Summary: “Many of the greatest opportunities for 

expanding the use of soy protein in human food undoubtedly 
will come in the world’s developing nations, where diets 
are defi cient in protein. As a result, the National Soybean 
Research Laboratory is working closely with Illinois soybean 
growers and the American Soybean Association on the World 
Initiative for Soy in Human Health (WISHH) program.
 “’The goal of this project is to improve the diet of 
undernourished and underfed people throughout the world, 
while providing a use for abundant U.S. soybeans,’ says 
Pradeep Khanna, program coordinator at the NSRL. ‘This 
is being achieved through work with private voluntary 
organizations to introduce soybeans and soy products in 
developing countries where soy has not traditionally been 
available.’
 “He notes that this program works to educate private 
voluntary organizations about the benefi ts of soy protein 
products so that they can include them in their requests 
to the U.S. government for food aid. The program also is 
developing new approaches for incorporating soy products in 
emergency feeding efforts conducted by the United Nations 
World Food Programme (WFP).
 “’One critical factor in this effort is the rising demand 
for protein in human diets and the projected large increase 
in demand for protein over the next decades,’ Khanna says. 
‘Due to its versatility, soy can be used in a wide variety of 
products. Fortifi cation of staple diets can create increased 
demand without causing any concerns about the taste and 
functional properties of food products.’
 “He further points out that a large part of the increased 
demand for soy protein will come from segments of society 
that do not now consume meat, primarily due to economic 
and cultural reasons.
 ‘For example, soy-fortifi ed tortilla in Mexico and 
soy-fortifi ed fl our in India do not compete at all with meat 
products,’ Khanna says. ‘Only when people modify their 
diets for health reasons does a substitution of soy protein for 
animal protein take place. This represents a small, but rapidly 
growing segment of the market.’
 “He emphasizes that the NSRL is especially supporting 
private voluntary organizations, such as CARE and Save 
the Children, to incorporate more soy-fortifi ed foods into 
their international feeding programs. Such products would 
become part of their programs that today are feeding hungry 
people in more than 60 countries around the world.
 “As part of this effort, the NSRL is assisting private 
volunteer organizations to develop feeding programs as 
a part of their grants from the USDA’s Global Food for 
Education Initiative program. This initiative was designed to 
introduce school feeding programs in developing countries 
by donating surplus agricultural commodities.
 “’We also will support efforts by the National Institutes 
of Health and the USDA to evaluate how soy nutrition can 
impact the health of AIDS patients,’ Khanna says. ‘An 
estimated 36 million people worldwide have AIDS, with 
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more than 70 percent of the cases in southern Africa. This is 
precisely the kind of area where this project can have a large 
impact.’
 “The WISHH program also is working to incorporate 
soy in early childhood feeding programs underway in 
developing countries.
 “’This project offers a win-win situation for soybean 
growers,’ Khanna says. ‘It can help increase the price 
of soybeans by reducing the current surplus, while also 
providing a better diet for millions of people around the 
world. By working with private voluntary organizations, we 
can insure that soy products go to the places where they can 
do the most good.’”

1866. Food and Agricultural Organization of the United 
Nations. 2001. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 55:116-
17.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. * = Unoffi cial fi gure.
 Madagascar: No area or production statistics are given. 
Yield was 1,200 kg/ha in 1989-91 and 1999, and 1,000 kg/ha 
in 2000 and 2001.
 Panama: No area or production statistics are given. Yield 
was 249 kg/ha in 1989-91, and 769 kg/ha in 1999, 2000, and 
2001.
 Suriname: No area or production statistics are given. 
Yield was 676 kg/ha in 1989-91, and 800 kg/ha in 1999, 735 
kg/ha 2000, and 750 kg/ha in 2001.
 Slovenia: No area or production statistics are given. 
Yield was 2,464 kg/ha in 2000 and 2001.

1867. Lal, G.; Lai, S.H.; Shanmugasundaram, S. 2001. 
Suggested cultural practices for vegetable soybean: AVRDC 
Training Guide. Asian Vegetable Research and Development 
Center:1-4. Available at: http://www.avrdc.org *

1868. Sanginga, Nteranya; Okogun, J.A.; Vanlauwe, 
B.; Diels, J.; Carsky, R.J.; Dashiell, K. 2001. Nitrogen 
contribution of promiscuous soybeans in maize-based 
cropping systems. In: G. Tian, F. Ishida, and D. Keatinge, 
eds. 2001. Sustaining Soil Fertility in West Africa. SSSA 
Special Publication Number 58. Madison, Wisconsin: Soil 
Science Society of America. 305+ p. See p. 157-78. Chap. 8. 
[60 ref]
• Summary: Contents: Abstract. Introduction. Biological 
nitrogen fi xation of various legumes. Herbaceous legumes. 
Woody legumes. Grain legumes. Nitrogen contribution 
of promiscuous soybean in cropping systems: nodulation 
and effectiveness of promiscuous soybean (“In 1978, 
the IITA soybean program targeted the improvement of 
BNF for soybean through a breeding program to develop 
‘promiscuous’ soybean varieties that nodulate with 

indigenous soil bradyrhizobia, eliminating the need for 
inoculation; Kueneman et al., 1984).” Measuring nitrogen 
fi xation and the relevance of the plant host. Biological 
nitrogen fi xation in farmers’ fi elds. Nitrogen balance in 
maize-based cropping systems. Contribution of soybean 
nitrogen to subsequent maize crop. Remaining gaps and 
future research needs.
 Harvest index is the fraction of each plant’s total 
production that is removed as grain. One top priority in 
legume breeding programs is improving the harvest index of 
each.
 Note: Soy is mentioned 142 times in this chapter. 
Address: 1, 3-4. IITA, Ibadan, Nigeria; 2. Univ. of Ibadan, 
Ibadan, Nigeria; 5. IITA, Cotonou, Benin Republic; 6. CID-
IITA, Ibadan, Nigeria.

1869. Schulz, Steffen; Carsky, Robert J.; Tarawali, Shirley A. 
2001. Herbaceous legumes: the panacea for West African soil 
fertility problems? In: G. Tian, F. Ishida, and D. Keatinge, 
eds. 2001. Sustaining Soil Fertility in West Africa. SSSA 
Special Publication Number 58. Madison, Wisconsin: Soil 
Science Society of America. vii + 321 p. See p. 179-96. 
Chap. 9. [75 ref]
• Summary: Contents: Abstract. Introduction. Adoption of 
legume technologies: grain legumes, forage legumes, green 
manure/cover crops. Biomass and nitrogen contributions 
of legume technologies: biomass contribution, nitrogen 
contribution. Maximizing legume contributions to soil 
fertility maintenance: residue incorporation, legume-cereal 
double cropping, increased crop–livestock integration. 
Recommendations for increased adoption of legume 
technologies: participatory, demand-driven research, 
emphasis of collateral benefi ts of cover crops, promotion of 
low harvest index grain legumes, improved profi tability of 
livestock enterprises. Miracle legumes? Conclusions.
 Note: Harvest index is defi ned as the pounds of grain 
divided by the total pounds of above ground biomass (stover 
plus grain).
 Page 180: Cowpea (Vigna unguiculata L. Walp.) has 
been cultivated in Africa since ancient times and appears to 
be a crop native to Africa (Purseglove, 1991). In contrast, 
groundnut ([peanut] Arachis hypogaea L.) was imported by 
the Portuguese in the 16th century (Cobley, 1976). Soybean... 
was introduced in Nigeria, Africa’s largest producer of this 
crop, in 1908; however, systematic soybean research was 
initiated only in the late 1980s (Nyiakura, 1982; Singh and 
Rachie, 1987).”
 A graph (p. 181) shows area of cowpea (#1), groundnut 
(#2) and soybean (#3) in West Africa from 1961 to 1999. 
“The cultivation of soybean remained fairly constant at very 
low levels until 1985 but has tripled since then to almost 
600 000 ha. This refl ects the successful collaboration of 
IITA and national research and development systems for the 
improvement and promotion of this crop (Ortiz, 1998).
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 Note: Soy is mentioned 29 times in this chapter. 
Address: 1. IITA, Ibadan, Nigeria; 2. IITA, Cotonou, 
Benin Republic; 3. IITA and ILRI (International Livestock 
Research Inst.), Ibadan, Nigeria.

1870. Tian, Guanglong; Ishida, F.; Keatinge, D. eds. 2001. 
Sustaining soil fertility in West Africa. SSSA Special 
Publication No. 58. vii + 321 p.
• Summary: “Proceedings of a symposium sponsored by 
Divisions S-4, S-8, and A-6 of the Soil Science Society of 
America and the American Society of Agronomy. The papers 
were presented during the annual meeting in Minneapolis, 
Minnesota, 5-9 November 2000.”
 Contents: Foreword. Preface. Acknowledgment. 
Contributors. Conversion factors for SI and non-SI units 
(SI = International System = metric system). 14 chapters by 
various authors. Chapter 8 and 9 are cited separately.
 Page 5: A full-page table shows “Total area harvested 
for the principal crops in selected countries of West and 
Central Africa in 1996.” The principal crops are maize, 
sorghum, millet, rice, cassava, yam, cowpea, groundnut, 
cocoa, and soybean (by far the smallest of all crops given). 
Statistics are given for 4 countries in West Africa and the 
total for West Africa, for 4 countries in Central Africa and 
the total for Central Africa. The source is FAO. About 95% 
of all soybeans in these two regions are produced in Nigeria 
(502,000 ha), with only 2,500 ha in Cote d’Ivoire, and 1,655 
ha in Benin, for a total of 506,155 ha in West Africa. In 
Central Africa, the only producers are DRC (Democratic 
Republic of Congo) 15,000 ha and Cameroon 530 ha, for a 
total of 15,530 ha in Central Africa.
 Page 13: Evidence is emerging from trials in the NGS 
[northern Guinea savanna] (IITA, 2000; BNMS, 2000) that 
use of soybean line TGx 1448 which was selected to have 
both a heavy biomass litterfall and an adequate grain yield 
in rotation with maize allows some accumulation of N in the 
system after the soybean. This is in contrast to the previously 
recommended grain soybean variety Samsoy which extracts 
more N in its grain than it leaves behind. The yield of TGx 
1448 appears to meet the farmer’s minimum requirements 
for grain yield as well as contributing suffi cient biomass to 
give a positive N balance to the soil to satisfy the scientists’ 
drive for sustainability (IITA, 2000). Address: Soil Science 
Society of America, Inc., 677 S. Segoe Rd., Madison, 
Wisconsin 53711.

1871. Flavin, Christopher; French, H.; Gardner, G.; et al. 
2002. State of the world 2002: A Worldwatch Institute report 
on progress toward a sustainable society. New York, NY: 
W.W. Norton & Co. xxii + 265 p. Illust. Index. 24 cm. [300* 
ref]
• Summary: This is a special World Summit edition, 
with a foreword by UN Secretary-General Kofi  Annan. 
The back cover states: “In preparation for the World 

Summit on Sustainable Development in September 2002 
in Johannesburg, South Africa, State of the World 2002 
evaluates what has been achieved since the 1992 Earth 
Summit in Rio. Ten years ago, the leaders of the world 
produced a plan to begin creating a sustainable global 
economy, one that meets human needs while protecting 
and restoring the natural environment. How much progress 
has the world made toward that goal?” This year’s State of 
the World also “spells out priorities for the Johannesburg 
Summit in seven key areas: agriculture, energy policy and 
climate change, chemicals, international tourism, population 
growth, resource-based confl icts, and global governance.”
 Contents: Acknowledgments. List of boxes, tables, 
and fi gures. Foreword by Kofi  A. Annan. Preface. 1. 
The challenge for Johannesburg: Creating a more secure 
world. 2. Moving the climate change agenda forward. 
3. Farming in the public interest. 4. Reducing our toxic 
burden. 5. Redirecting international tourism. 6. Rethinking 
population, improving lives. 7. Breaking the link between 
resources and repression. 8. Reshaping global governance. 
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington DC 20036-1904. Phone: 202-452-1999.

1872. Sanginga, N.; Okogun, J.; Vanlauwe, B.; Dashiell, K. 
2002. The contribution of nitrogen by promiscuous soybeans 
to maize based cropping the moist savanna of Nigeria. Plant 
and Soil 241(2):223-31. April. [30 ref]
• Summary: “Agronomic results indicate that maize 
grain yields generally are higher when the crop is planted 
following soybean than in continuous maize cultivation 
in the moist savanna agroecological zones of West Africa. 
Many factors have been hypothesized to explain this 
phenomenon, including enhanced N availability and the so-
called ‘rotational effect’”.
 Soybean in rotation may increase maize yield by as 
much as 140% compared to continuous maize cultivation. 
Address: International Inst. of Tropical Agriculture (IITA), 
Oyo Road, PMB 5320, Ibadan, Nigeria.

1873. Park, Eunnie. 2002. A Korean fare-thee-well. Record 
(The) (Hackensack, New Jersey). May 17. p. 91.
• Summary: This about the Korean Food Festival to be held 
from now until May 31 at the Delegate’s Dining Room, The 
United Nations, First Avenue and 45th Street, Manhattan, 
New York.
 Women wearing colorful hanbok, traditional Korean 
dress, will be on hand to interpret the food.
 “The most common condiments used in Korean cuisine 
are soy sauce [kanjan], sesame oil, red pepper paste or 
powder [gochujang], doenjang (soybean paste), garlic and 
ginger. Combinations of these condiments can be found in 
almost any dish.” Address: Staff writer.

1874. Severson, Kim. 2002. Global food fi ght? Why, 
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soytainly! Battle brews over sauce labeling. San Francisco 
Chronicle. Aug. 25. p. 1, A21.
• Summary: The debate concerns classifi cation of soy 
sauces made by different methods under the rules of the 
Codex Alimentarius Commission, the powerful regulator of 
international food trade, which was created in 1962 by two 
organizations of the United Nations. The Commission sets 
standards for foods that are imported and exported. Starting 
September 23, the Codex committee in charge of soy sauce 
will meet in San Antonio, Texas.
 The debate began several years ago when Japanese 
offi cials proposed that only “naturally brewed” [fermented] 
products be allowed to use the term “soy sauce” in 
international trade. Products made using the quicker 
hydrolyzed vegetable protein nonbrewed method would 
have to use another name. The International Hydrolyzed 
Vegetable Protein Council dislikes the proposal; they believe 
the standard is discriminatory. Food Chemical News, a trade 
publication, has strong views on the subject. The stakes are 
high since Americans consume almost 3 cups of soy sauce a 
year.
 Leaders of Slow Food, an international organization 
with 60,000 members dedicated to preservation of natural 
food products and methods, say the debate is about consumer 
rights. They believe only brewed soy sauce should have the 
right to use that name.
 However, 30 years ago nonbrewed soy sauce was 
America’s favorite, led by the La Choy and Chun King 
brands. Then in 1973 Kikkoman entered the picture with 
a brewed soy sauce. Today La Choy and Chun King are 
owned by ConAgra Foods, and are much less popular than 
Kikkoman.
 A sidebar titled “Tasters fi nd brewed is best” explains 
how the Chronicle’s food staff compared the taste of Chun 
King (nonbrewed) and Kikkoman (brewed). Kikkoman won. 
Address: Staff writer.

1875. Tukamuhabwa, P.; Dashiell, K.E.; Rubaihayo, P.; 
Nabasirye, M. 2002. Determination of fi eld yield loss and 
effect of environment on pod shattering in soybean. African 
Crop Science Journal 10(3):203-09. [Sept.]. [16 ref. Eng; 
fre]
• Summary: “Pod shattering in soybean is a major 
production constraint causing high fi eld yield losses in 
the tropic and sub tropics. With regard to pod shattering, 
soybean varieties can be categorised as tolerant, intermediate 
or susceptible. Six soybean lines, Nam 2, TGx 1448-2E, 
Duiker, Nam 1, TGm 737P and Kabanyolo 1 were grown at 
three locations for three seasons (1997-1998) to determine 
fi eld seed yield losses due to pod shattering and the effect of 
Genotype x Environment interactions on shattering.”
 “Yield losses in susceptible and intermediate susceptible 
varieties ranged from 57 to 175 kg/ha and 0 to 186 kg/ha, 
respectively depending on genotype, location, season and 

harvesting date. The resistant varieties did not shatter even 
when harvested after a delayed harvesting period of 21 
days. Field yield loss due to pod shattering was estimated 
and such estimates are considered useful for breeding 
programmes when selecting varieties for resistance to 
shattering.” Address: 1, 3&4. Dep. of Crop Science, Faculty 
of Agriculture, Makerere Univ., P.O. Box 7062, Kampala, 
Uganda; 2. International Inst. of Tropical Agriculture, PMB 
5320, Oyo Road, Ibadan, Nigeria.

1876. Elwel, Christian. 2002. Miso more than food: Life! 
Healing in Rwanda. River Currents: News from South River 
Miso Company (Conway, Massachusetts). Fall/Winter. p. 2. 
Nov.
• Summary: Note: Some dates and details were added to this 
published story by William Shurtleff based on an interview 
with Gilbert Boulay conducted by Shurtleff on 24 Nov. 2002.
 Gilbert Boulay and Suzanne Dionne met in Quebec in 
about 1982. She was a student of forest engineering and she 
a student of food science and agronomy; they soon became 
a couple and shared a common interest in international 
development and refugee problems. In 1984 they applied 
to various organizations. Gilbert was hired by a volunteer 
organization in Quebec. In Aug. 1984 they both fi rst arrived 
in the central African nation of Rwanda, where he and began 
to work as a Canadian volunteer with the United Nations 
as an advisor to the Rwandan Ministry of Agriculture and 
Forestry in the fi eld of forest management and reforestation. 
Suzanne began working in nutrition centers introducing 
food products that promote health. They both soon decided 
to teach Rwandans how to make miso. Suzanne fi rst learned 
to make miso by herself following the method in The Book 
of Miso. In about Sept/Oct. 1988 she made a quick trip to 
study miso making with Yoshi and Lulu Yoshihara in British 
Columbia; she was there 3-4 days. Back in Rwanda, she 
made miso at their at home in the capital, Kigali. In 1989 
they returned to Quebec, where they were married. Soon 
the president of Rwanda, Juvénal Habyarimana became 
interested in miso and in July 1989 he actually mentioned it 
in one of his speeches. Soon thereafter, Suzanne gathered the 
means to rent a house and turn it into a miso workshop and 
neighborhood restaurant. She soon had 22 people on her staff 
making miso and other natural foods. Miso saved the life 
of a fi ve-year-old girl who had been unable to digest food. 
“This and similar experiences were a major turning point for 
Suzanne, as she realized more fully the healing potential of 
miso.”
 In 1992 she returned to Canada to study business 
management with the goal of establishing an organic food-
processing business.
 After receiving her MBA, Suzanne Dionne and her 
husband Gilbert Boulay launched their business, Les 
Aliments Massawippi, at 4530 Chemin Capelton, North 
Hatley, Quebec, Canada J0B 2C0. Phone: 819-842-2264. 
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In 2001 they made their fi rst batch of commercial miso for 
local distribution. In June 2001 Suzanne received the Prix 
Entrepreneurship Fémenin at the Concours Québécois en 
Entrepreneurship for creating two new health food products.
 In Dec. 2001 she published the French-language edition 
of her book about miso. The English-language edition was 
published in June 2002.
 Both Suzanne and Gilbert presently work full time at 
their miso company; they make the miso in their home and 
have one employee, a woman who is a chemical engineer 
from Yugoslavia.
 Note: The most recent genocide in Rwanda began in 
April 1994.

1877. Mescher, Kelly. 2002. Southern African nations gain 
soyfoods knowledge through International Soybean Program 
training. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 14(3):26-27. Dec.
• Summary: Thirteen African women from Uganda, 
Botswana, Tanzania, Senegal, and Kenya, arrive in the 
United States on Oct. 14 to participate in a fi ve-day INTSOY 
training program at the University of Illinois. They learned 
how to develop nutritious, high-protein soyfoods that 
will fi t into the diets, religious and ethnic practices of the 
people they are helping. The group included representatives 
with ties to the World Initiative for Soy in Human Health 
(WISHH), a checkoff-funded program advancing the use of 
soy in international humanitarian programs.
 Research at the National Soybean Research Laboratory 
(NSRL) predicts growing future problems with malnutrition 
in sub-Saharan Africa. Says Steve Sonka of NSRL: “The 
number of malnourished persons there is likely to increase 
by 78% and, by 2025 account for more than half of the 
world’s malnourished people.”

1878. Shao, Margaret. 2002. Parkia biglobosa: Changes 
in resource allocation in Kandiga, Ghana. Master’s thesis, 
Michigan Technical University. vi + 106 p. http://forest.mtu.
edu/pcforestry/people/1998/shao.pdf [72 ref]
• Summary:  Contents includes: 1. Introduction. 2. 
Background... 5. Parkia biglobosa: Botany, traditional 
uses, process of dawadawa preparation, microbiology and 
fermentation, natural regeneration [of the trees] (p. 44-
78). 6. Soybeans (p. 79-82). 7. Results and discussion. 8. 
Conclusion. 9. Literature citations. 10. Appendix.
 “In 1757, Michel Adanson fi rst recorded Parkia 
biglobosa during his collecting trips to Senegal and Gambia. 
Although Adanson did not name the tree, in 1763 Nicolaus 
Jacquin formally published the valid binomial name Mimosa 
biglobosa.” In 1826 Robert Brown suggested renaming 
the genus Parkia to commemorate Mungo Park, a Scottish 
surgeon who explored western Africa in the 1790s, following 
the course of the Niger River (p. 44). Parkia biglobosa is 
a leguminous tree. A photo (p. 45) shows the tree. Bats are 

the primary pollinators of this tree. “The fruit or seedpod 
is the most widely used and economically important part 
of the tree... In Feb. or March the pods, when green, fl eshy, 
and pliable are sometimes eaten by humans after roasting 
the pods over embers” (p. 48, 52). Baboons, chimpanzees 
and other primates also feast on the immature pods–thus 
competing with humans.
 A map (p. 52) shows the distribution of Parkia 
biglobosa trees in Africa (adapted from Hall et al. 1997); it is 
found in 19 African countries.
 “In March and April, the beginning of ‘hunger season’ 
when other foods are becoming scarce, mature pods are 
collected for food. The seeds are used in preparation of 
dawadawa, a protein and fat rich food.
 This tree has many important medical uses. “The name 
of the tree and the food product, dawadawa is from Hausa, 
the lingua franca of West Africa spoken by over” 50 million 
people in western Africa. Hausa borrowed many words 
from Arabic, and these greatly infl uenced its vocabulary. In 
Swahili, also a language of Arabic origin, dawa refers to any 
medicament supplied by a doctor. A decoction of the seeds, 
pounded with salt and fermented is used to treat tension, 
mouth ulcers, skin infections, and wasp or bee stings.
 The process of making dawadawa from locust bean 
seeds in Kandiga, Ghana, is described (p. 58-65) and a fl ow 
chart appears on p. 63. “A more recent processing method is 
to add fermented soybeans as a fi ller, increasing the volume, 
diluting but not losing the preferred taste of the traditional 
dawadawa” (p. 64).
 “The process of producing soybean dawadawa is similar 
with only one critical and major difference. The fi rst major 
step of boiling the seeds of P. biglobosa for fourteen hours 
is changed to only one hour of boiling of the soybeans. The 
composition of P. biglobosa seed is 30% testa [seed coat] 
and 70% cotyledons (Campbell-Platt 1980) compared to 
soybean which is 10% testa and 90% cotyledons (Wolf 
1971). The soybeans have a thin seed coat; the bran is easily 
removed after only one hour of boiling. An alternate method 
of removing the bran is to dry roast or fry the soybeans, 
imparting a golden brown color to the soybeans, then the 
beans are pounded to remove the bran (Odunfa 1986). The 
sequence of steps then follows the traditional method.” The 
author observed one woman and two men “produce both the 
traditional and soybean versions of dawadawa.
 “The traditional dawadawa is greatly preferred for taste 
over the soybean version. Every person I interviewed for 
this study preferred the traditional. I believe this is due to 
the recent introduction of soybeans and slow adoption or 
acceptance of new foods. Konlani et al. (1999) states that 
tonou in Togo is now prepared from soybean. However, 
those interviewed would only use the soybean version 
because it was a cheaper substitute or because the traditional 
dawadawa was not available.
 “One of the major advantages, perhaps a critical 
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advantage in the future, is the shorter boiling period of the 
soybeans. The traditional dawadawa takes an enormous 
amount of fuel wood to boil the P. biglobosa seeds for 
fourteen hours when compared to the one or two hours 
necessary to boil the soybeans. Fuel wood is a precious 
commodity in all of West Africa and a major factor driving 
deforestation in northern Ghana” (p. 65). “In Kandiga, the 
dawadawa is usually sold in the market by young children, 
mainly girls, and women” (p. 66).
 The chapter on “Soybeans” states: “West African 
countries are looking to soybeans as ‘the miracle crop’ to 
alleviate malnutrition and poverty” (p. 80).
 “In 1987, the International Institute of Tropical 
Agriculture (IITA) supported with funds from the 
International Development Centre (IDRC) aggressively 
introduced soybeans into Nigeria. In 1985, Nigeria only 
produced 28 metric tons and in 1995, production increased 
to 200,000 metric tons (Dashiell 1998). In the last 20 years, 
several agencies within Ghana have advocated soybean 
cultivation. Ghana’s Ministry of Food and Agriculture 
(MoFA), Adventist Development and Relief Agency 
(ADRA), Catholic Relief Services (CRS), and other NGOs 
have been educating, promoting, and assisting farmers in the 
cultivation and use of soybeans” (p. 81).
 “The presence of soybeans in Kandiga, both in the 
market and in the fi elds is on the increase. I worked directly 
with ADRA (Adventist Development and Relief Agency) 
farmers promoting agroforestry. Those chosen by ADRA 
were low-resource farmers who needed assistance attaining 
self-suffi ciency. One of the expectations from ADRA for 
the farmers was to cultivate soybeans. Farmers were given 
soybean seed on credit and the assurance that ADRA would 
buy the harvest in lieu of cash for payments on farmer’s 
loans. I observed that non-ADRA farmers would also plant 
soybeans in their fi elds. One example was a widow, a 
neighbor of mine who farmed a small plot of soybeans from 
seed given to her from an ADRA farmer. The crop yields 
could vary with rainfall and proper spacing and cultivation 
methods. The greatest obstacle to the success of soybeans 
in Kandiga was that approximately half of the ADRA 
farmers would sell the seed for cash immediately, instead of 
planting it on their farms.” Photos show: (1) Forming balls 
of dawadawa. (2) Dawadawa balls left out to dry. (3) Royco 
bouillon cubes (top), traditional dawadawa (left), soybean 
dawadawa (right).
 The author observed the increased substitution of 
soybeans for locust beans.
 Note: This thesis was submitted toward a Master of 
Science in Forestry. The research was conducted from Sept. 
1999 to Dec. 2001 during her service with the Peace Corps 
in Kandiga, Upper East Region, Ghana. Address: Michigan 
Technical Univ., Houghton, Michigan.

1879. Food and Agricultural Organization of the United 

Nations. 2002. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 56:116-
17.
• Summary: The following nations are listed for the fi rst 
time as soybean producers in the FAO Production Yearbook. 
F = FAO estimate. * = Unoffi cial fi gure.
 Belize: No area or production statistics are given. Yield 
was 1,576F kg/ha in 1989-91, 2,012F kg/ha in 2000, 1,586F 
kg/ha in 2001, and 1,500F in 2002.
 East Timor: Harvested 1,000F ha in 1989-91, 2000, 
2001, and 2002. Yield was 2,809F kg/ha in 1989-91, 808F 
kg/ha in 2000, 2001, and 2002. Produced 3,000F metric tons 
in 1989-91, and 1,000F metric tons in 2000, 2001, and 2002.
 Tajikistan: No area or production statistics are given. 
Yield was 147F kg/ha 2000, 309F kg/ha in 2001, and 400F 
kg/ha in 2002.

1880. Gilani, G. Sarwar; Sepehr, Estatira. 2003. Protein 
digestibility and quality in products containing antinutritional 
factors are adversely affected by old age in rats. J. of 
Nutrition 133(1):220-25. Jan. [29 ref]
• Summary: The researchers found that the digestibility 
of isolated soy protein was high in both young and old 
rats. Although rats are not good models for assessing the 
amino acid requirements of humans, they are useful models 
for assessing protein digestibility in humans. Thus, these 
fi ndings indicate that isolated soy protein is a high quality 
protein for elderly individuals.
 “The protein digestibility-corrected amino acid score 
(PDCAAS) has been recommended to be the most suitable 
method for routine evaluation of protein quality of foods 
by FAO / WHO.” Address: Nutrition Research Div., Food 
Directorate, Health Canada, Ottawa, ONT, Canada.

1881. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2003. NSRL assists in fi eld 
testing soy-fortifi ed foods in Tajikistan. 10(1):5. Feb.
• Summary: Working with WISHH, the laboratory has 
found that soy can serve as an excellent source to fortify 
the protein content of bread and other wheat-based 
foods–according to Pradeep Khanna, associate director of 
the NSRL. Primary funding for the WISHH program is 
provided by the United Soybean Board and the American 
Soybean Association. Additional funding has come from the 
Illinois Soybean Checkoff Board and from state soybean 
organizations across the USA. Since 1991, when Tajikistan 
gained its independence from the USSR, it has experienced 
a diffi cult period of adjustment. Two-thirds of the population 
lives in poverty and nearly 50% of the children under age 
5 suffer from chronic malnutrition. Many of the people 
“depend on international food assistance from the World 
Food Programme [part of the United Nations] and private 
voluntary organizations such as Save the Children, CARE, 
and Catholic Relief Services,” says Khanna. Research 
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specialist Megan Puzey from NSRL traveled to Tajikistan in 
the fall.
 Talk with Megan Puzey. 2003. March 17. She knows a 
young man who recently studied at the University of Illinois, 
was born in Tajikistan, speaks Tajik and Russian, now lives 
in Dushanbe, and works for the World Food Program. He is 
well qualifi ed to do research on the history of the soybean in 
Tajikistan.

1882. ASA Today (St. Louis, Missouri). 2003. ASA helps 
bring soy to Bangladesh schools. 9(5):2. March.
• Summary: “In response to a request from the United 
Nations World Food Programme (WFP), the American 
Soybean Association (ASA) has been providing technical 
assistance to two Bangladeshi food manufacturers to upgrade 
their ability to produce the soy fl our needed by the WFP for 
its massive Bangladesh School Feeding Project. The project, 
run in cooperation with the Ministry of Education, provides 
soy fl our / vitamin / mineral-fortifi ed biscuits each day to 
300,000 nutritionally at-risk school children in the southern 
part of the country. The biscuits contain 5% full fat soy fl our 
as the key supplementary protein source.”
 Presently about 600 metric tons per year of full fat soy 
fl our are used in this program.

1883. Mescher, Kelly. 2003. Soy impacts the health of many 
in Africa. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 14(6):20. March.
• Summary: Across the top of the article: “Investing 
checkoff dollars.” “The World Initiative for Soy in 
Human Health (WISHH) has promoted soy’s potential 
and health benefi ts since the initiative was launched in 
2000.” Nutritionists recommend that the many people 
in southern Africa who have HIV/AIDS should increase 
their food intake and consume about 50% more protein as 
well. Last November, the United Nations and many other 
agencies met to discuss the impact of HIV/AIDS and relief 
efforts in Africa. “State soybean checkoff groups and the 
United Soybean Board (USB) saw this as an opportunity 
to be involved, and have invested checkoff dollars to ship 
nutritious soyfoods to thousands of malnourished and 
starving African people.
 “One way of doing this is by working with Humana 
People to People, a movement made up of 30 different 
international non-profi t organizations. Humana... runs 188 
projects in 32 countries world wide, reaching 2.5 million 
people. Humana has created ‘soy restaurants’ in Africa. The 
‘soy restaurants’ provide soyfoods to orphans and people in 
communities affected by HIV/AIDS.
 “The positive effects of soy on consumers are already 
evident, says Ib Hansen, Humana’s country director for 
Zimbabwe, who has worked with WISHH. ‘We have seen 
the impact that soy has on orphans in Zimbabwe. You can 
see major changes to their health within one month of eating 

one meal of soy per day. And in the face of HIV/AIDS, there 
is no doubt that soy can help in turning around this crisis,’ 
Hansen says.”
 WISHH is also working with the World Food 
Programme, established in 1963 as the United Nations’ 
frontline agency in the battle against global hunger. A color 
photo shows African children eating foods that are enriched 
with soy protein.

1884. Osunde, A.O.; Gwam, S.; Bala, A.; Sanginga, N.; 
Okogun, J.A. 2003. Responses to rhizobial inoculation by 
two promiscuous soybean cultivars in soils of the Southern 
Guinea savanna zone of Nigeria. Biology and Fertility of 
Soils 37(5):274-79. May. [23 ref]
• Summary: “The inoculant strains appeared to be less 
competitive, but more effective, than the indigenous 
populations. The proportions of the nodules occupied by 
the inoculant strains were 17% in the fi rst cropping season, 
and 24% in the second. Inoculation with rhizobia increased 
the percent arbuscular mycorrhizal infection by an average 
of 50%. Although grain yield varied between sites, no 
signifi cant cultivar effect was observed... The proportion 
of nitrogen derived from N2 fi xation ranged from 27% to 
50% in both cropping seasons,...” Address: 1-3. Dep. of 
Soil Science, Federal Univ. of Technology, PMB 65, Minna, 
Niger State, Nigeria; 4-5. International Inst. of Tropical 
Agriculture (IITA), PMB 5320, Ibadan, Nigeria.

1885. Starke, Linda. ed. 2003. Vital signs 2003: The trends 
that are shaping our future. New York, NY: W.W. Norton & 
Co. 153 p. 24 cm. [1000+ endnotes]
• Summary: Contents: Acknowledgments. Preface. 
Overview: Poverty and inequality block progress: A growing 
economic divide, diseases of poverty and health, poverty 
and armed confl ict, the inequalities of climate change, 
communication gaps, standing apart–The United States and 
Africa, bridging divides.
 Part I: Key indicators. Food trends: Grain production 
drops, meat production and consumption grow. Energy and 
atmosphere trends. Economic trends. Transportation and 
communication trends. Health and social trends. Military 
trends.
 Part II: Special features: Environment features. 
Economy features. Resource economics features. Health and 
social features. Military and governance features, Notes. The 
Vital Signs Series.
 In 2002, world grain production decreased for the third 
time in four years (p. 28-29), due largely to drought in North 
America and Australia. Global per capita grain production 
fell to 294 kg, the lowest level since 1970. But output 
per person varies dramatically by region. Yet focusing on 
these numbers can be misleading since “people are hungry 
primarily because they are too poor to purchase food, not 
because of an outright scarcity of food.” FAO “estimates 
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that there are at least 815 million chronically hungry people 
in the world, a modest [14.7%] decline from 956 million 
estimated in 1970.
 Per capita meat production worldwide (p. 30-31) has 
more than doubled over the past 50 years from 17.2 kg 
in 1950 to 28.3 kg in 1975 to 38.6 kg in 2001. The main 
sources of meat worldwide are pork 38%, poultry 30%, beef 
25%, sheep / goat / other 7%. “Producing meat requires large 
amounts of grain–most of the corn and soybeans harvested 
in the world are used to fatten livestock. Producing 1 calorie 
of fl esh (beef, pork, or chicken) requires 11-17 calories of 
feed. So a meat eater’s diet requires two to four times more 
land than a vegetarian’s diet. Soybeans, wheat, rice, and corn 
also produce three to eight times as much protein as meat” 
(p. 30). Address: Worldwatch Inst., 1776 Massachusetts Ave., 
N.W., Washington, DC 20077-6628.

1886. Okogun, J.A.; Sanginga, N. 2003. Can introduced and 
indigenous rhizobial strains compete for nodule formation 
by promiscuous soybean in the moist savanna agroecological 
zone of Nigeria? Biology and Fertility of Soils 38(1):26-31. 
June. [19 ref]
• Summary: “Introduction: Between the late 1970s and 
the early 1980s, IITA soybean scientists had two different 
approaches to improving biological nitrogen fi xation (BNF) 
to meet the demand for nitrogen (N) in soybean. The fi rst 
was to breed promiscuous soybean varieties that would 
nodulate with indigenous soil rhizobia to make inoculation 
unnecessary; the second was to encourage the production 
and uses of inoculant in soybean production (Sanginga et al. 
1997).” Address: International Inst. of Tropical Agriculture 
(IITA), PMB 5320, Ibadan, Nigeria.

1887. Non-GMO Source (The) (Fairfi eld, Iowa). 2003. UN 
biosafety protocol on GMOs takes effect: First international 
law giving nations the right to regulate imports of GM foods 
goes into force September 11. 3(9):8. Sept.
• Summary: Fifty nations have ratifi ed the Cartagena 
Protocol on Biosafety, the fi rst international law regulating 
genetically modifi ed organisms. Formed under the United 
Nations Convention on Biological Diversity, it will take 
effect on September 11. It was fi rst adopted (by 130 
nations) in Jan. 2000 in Montreal [Canada], after 4 years of 
negotiations. It was named after the Colombian city that, in 
1999, hosted the meetings to establish the protocol–which 
seeks to protect biological diversity worldwide and is guided 
by the “precautionary principle”–which forms the basis of 
the European Union’s regulations on GM foods. The USA 
believes this protocol creates barriers to international trade, 
and wants the WTO to supersede the protocol.

1888. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2003. Honduran malnourished get taste of 
soy: Mothers, schoolchildren and HIV affected benefi t from 

improve nutrition and product trials. 15(1):14-15. Oct.
• Summary: About the American Soybean Association’s 
World Initiative for Soy in Human Health (WISHH) 
program, which began four soy nutrition trials this 
summer in Honduras. “Soy’s impact was fi rst felt by 
school children in July [2003] as 11 schools in Olancho, 
a rural Honduran city, added soy protein to daily dishes. 
The pilot program impacts a critical meal. School lunches 
represent the only meal consumed each day by many 
of the 600,000 school children served by the national 
program. WISHH has a powerful partner in the project–the 
World Food Program (WFP), a United Nations agency 
that operates food assistance programs around the globe, 
distributing commodities accessed through the U.S. Agency 
for International Development [USAID] and the U.S. 
Department of Agriculture.”

1889. IITA. 2003. Annual report 2002. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 52 p.
• Summary: Page 15: “High adoption rates of IITA 
technologies were recorded in the dry savannas of Nigeria. 
IITA maize (largely varieties Oba Super 1 and 2) was found 
in nine out of ten villages and accounted for more than 45% 
of the maize planted. Results for soybean (largely TGX1019-
2EN and TGX1448-3E) were in eight out of ten villages 
and 44% of the area planted. Six years ago, soybean was 
mentioned in only two villages.”
 Page 23: “A participatory on-farm fertility trial in the 
northern Guinea savanna showed that maize yields were 
similar (about 3.5 t/ha) with 136 N + 20 P + 37 K kg/
ha (mineral fertilizers) and with 86 N + 9 P + 17 K kg/ha 
(mineral fertilizers) + 6 t/ha animal manure. However, in 
the same fi elds, soybean yielded about 3 t/ha without any 
fertilizer. Also, the residual effect of soybean on maize in the 
following year was equal to 6 t/ha of animal manure. The 
results indicate the importance of cereal-legume rotation and 
crop-livestock integration in reducing the need for mineral 
fertilizers and effi cient management of natural resources.”
 “A number of early, medium, and late maturing soybean 
varieties were developed combining high grain and stover 
yields with good nodulation, enhanced nitrogen fi xation, 
and low shattering. The most promising varieties were TGX 
1910-11F (early), TGX 1905-2F (medium), and TGX 1910-
8 (late) with about 2 t/ha grain and 2 to 3 t/ha stover yields. 
Forty-two sets of soybean international trials involving 
20 improved varieties were sent to 36 collaborators in 21 
countries on request.”
 “It was demonstrated for the fi rst time that stem 
exudates of cowpea, maize, and soybean can stimulate 
more germination of Striga hermonthica seeds than root 
exudates. It was further shown that cowpea varieties 
caused 42-70% germination of S. hermonthica compared 
to 24-36% germination by soybean varieties. Cowpea 
variety IT94K-440-3 was the most effective causing 70% 
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germination whilst TGX1844-18E was the most effective 
soybean variety causing 36% germination.”
 At the end is a long bibliography of publications by IITA 
scientists. Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

1890. Osunde, A.O.; Bala, A.; Gwam, M.S.; Tsado, P.A.; 
Sanginga, N.; Okogun, J.A. 2003. Residual benefi ts of 
promiscuous soybean to maize (Zea mays L.) grown on 
farmers’ fi elds around Minna in the southern Guinea savanna 
zone of Nigeria. Agriculture, Ecosystems and Environment 
100(2-3):209-220. Dec. [31 ref]
• Summary: “Thus it appears that growing promiscuous 
soybean in rotation, even without the residues being returned 
to the fi eld, will be benefi cial to the subsequent maize crop. 
This will mean greater yields for smallholder farmers at 
minimal costs.” Address: 1-4. Dep. of Soil Science, Federal 
Univ. of Technology, PMB 65, Minna, Niger State, Nigeria; 
5-6. International Inst. of Tropical Agriculture (IITA), PMB 
5320 Ibadan, Nigeria.

1891. Sanginga, N.; Dashiell, K.E.; Diels, J.; Vanlauwe, 
B.; Lyasse, O.; Carsky, R.J.; Tarawali, S.; Asafo-Adjei, B.; 
Menkir, A.; Schulz, S.; Singh, B.B.; Chikoye, D.; Keatinge, 
D.; Ortiz, R. 2003. Sustainable resource management 
coupled to resilient germplasm to provide new intensive 
cereal-grain-legume-livestock systems in the dry savanna 
(Open Access). Agriculture, Ecosystems and Environment 
100(2-3):305-314. Dec. [27 ref]
• Summary: ‘Dual-purpose’, promiscuous soybean varieties 
were developed by the International Institute of Tropical 
Agriculture (IITA) between the mid-1970s and early 1990s. 
Their dual purpose nature stems from the fact that these 
varieties produce a substantial amount of grain and leafy 
biomass, resulting in a relatively low N harvest index.
 “Abstract: Sustainable resource management is the 
critical agricultural research and development challenge in 
sub-Saharan Africa. The accumulated knowledge on soil 
management gathered over the last 10 years, combined with 
solid crop improvement and plant health research at farmers’ 
level, has brought us to a stage where we can now address 
with confi dence the intensifi cation of cereal-grain-legume-
based cropping systems in the dry savanna of West Africa in 
a sustainable and environmentally positive manner.”
 Soybean production has been rapidly expanding in the 
cereal-based systems of the Guinean savannah. Driving 
factors behind this rapid adoption have been the availability 
of new, well-adapted, varieties, the high market value 
of soybean grain, and the positive impact of soybean on 
subsequent cereal crops. Address: International Inst. of 
Tropical Agriculture (IITA).

1892. Singh, A.; Carsky, R.J.; Lucas, E.O.; Dashiell, K. 
2003. Soil N balance as affected by soybean maturity class in 
the Guinea savanna of Nigeria. Agriculture, Ecosystems and 

Environment 100(2-3):231-40. Dec. [32 ref]
• Summary: “Legume-cereal rotation may reduce the 
fertilizer requirement of the cereal crop and we hypothesize 
that the benefi t depends on the maturity class of the 
soybean... Therefore, medium and late soybean should 
be used as a preceding crop in legume-cereal rotation, if 
possible, to minimize or avoid depletion of soil N by early 
varieties of soybean.” Address: 1. Crop Science Department, 
Usmanu Danfodiyo Univ., P.O. Box 1754, Sokoto, Sokoto 
State, Nigeria; 2. International Inst. of Tropical Agriculture, 
B.P. 08-0932, Cotonou, Benin; 3. Agronomy Dep., Univ. of 
Ibadan, Ibadan, Nigeria.

1893. Food and Agricultural Organization of the United 
Nations. 2003. Soybeans: Area harvested, yield, and 
production. FAO Yearbook–Production (Rome, Italy) 57:115-
16.
• Summary: The 2003 Production Yearbook, under 
“Soybeans” (p. 115-16, in English, French, and Spanish) 
gives area harvested (1,000 ha), yield (kg/ha), and production 
(1,000 metric tons), each for the years 1989-91, 1995, 
1996, 1997, for the following places: World. Africa: Benin, 
Burkina Faso, Burundi, Congo–Democratic Republic, Cote 
d’Ivoire, Egypt, Ethiopia PDR, Ethiopia, Gabon, Liberia, 
Madagascar, Morocco, Nigeria, Rwanda, South Africa, 
Tanzania, Uganda, Zambia, Zimbabwe.
 North and Central America: Belize, Canada, El 
Salvador, Guatemala, Honduras, Nicaragua, Panama, USA.
 South America: Argentina, Bolivia, Brazil, Colombia, 
Ecuador, Paraguay, Peru, Suriname, Uruguay, Venezuela.
 Asia (fmr = former). Asia: Azerbaijan, Bhutan, 
Cambodia, China, East Timor (1,000 MT), Georgia, India, 
Indonesia, Iran, Iraq, Japan, Kazakhstan, Korea–Democratic 
People’s Republic of (north), Korea–Republic of (south), 
Laos, Myanmar, Nepal, Pakistan, Philippines, Sri Lanka, 
Syria, Tajikistan, Thailand, Turkey, Viet Nam (Vietnam).
 Europe (former). Europe. Albania, Austria, Bosnia 
Herzegovina, Bulgaria, Croatia, Czechoslovakia, Czech 
Republic, France, Germany, Greece, Hungary, Italy, Moldova 
Republic, Romania, Russian Federation, Serbia-Montenegro, 
Slovakia, Slovenia, Spain, Switzerland, Ukraine. Note: 
Serbia-Montenegro appears for the fi rst time. Harvested 
112,000 ha (yield = 2,099F kg/ha) in 1999-2001, 87,000 
(yield = 2,369F) in 2001, 100,000 (yield = 2442F) in 2002, 
and 131,000 (yield = 1,720F) in 2003. Produced 224,000 
metric tons in 1999-2001, 207,000 MT in 201, 244,000 MT 
in 2002, and 226,000 MT in 2003.
 Oceania. Australia.
 Note: In this 2003 Yearbook the USSR was not listed for 
the fi rst time in the history of the publication.

1894. Hymowitz, Ted. 2004. Update on soybean rust 
(Interview). SoyaScan Notes. Feb. 6. Conducted by William 
Shurtleff of Soyfoods Center.
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• Summary: Soybean rust in Brazil is spreading very rapidly. 
Ted was under the impression that it had infected about 
70% of the acreage, but the latest estimates are 90%. The 
only way to control this rust is to spray it with fungicides, 
since there are no commercial soybean varieties with rust 
resistance. Brazilian farmers are spraying heavily with 
fungicides made by Syngenta, BASF, Bayer, etc., and these 
chemical companies are reaping windfall profi ts. They all 
sold out of herbicide last year, so Brazilian farmers who 
wanted to spray were unable to do so, and the rust in their 
fi eld spread. The key to spraying is timeliness; the crops 
must be sprayed at exactly the right time for the fungicide to 
be most effective.
 When soybean rust reaches the USA, soybean farmers 
will have to spray. Even though these herbicides have 
not been approved by the USDA (since we have no rust, 
they cannot be tested), they have been given “temporary 
registration” based on performance in other countries. Once 
we start spraying, before long more herbicide will be sprayed 
on soybeans than on all other U.S. crops combined. And 
what will organic soybean farmers do. They might be sued 
by conventional farmers for not spraying–even if no rust has 
been detected in their organic fi elds.
 How about developing soybean varieties that are 
resistant to rust. There are two major problems: (1) The 
resistance of species of plants gradually breaks down as the 
pathogen evolves. (2) It takes about 10 years to develop a 
good, commercial rust-resistant variety because of the time 
required for basic research, seed multiplication, and multi-
year testing and comparison with standard varieties.
 But the USDA is not prepared. Recently senator 
Feingold of Wisconsin wrote the USDA to ask them what 
they are doing about soybean rust. They do have a good 
system for detecting and reporting the rust, but they are 
not otherwise prepared to respond to an outbreak–which is 
inevitable.
 What would Ted do if USDA put him in charge of a 
rust response program with full authority and adequate 
funds? He would offer to serve as a part time consultant. The 
person in charge should: (1) Develop a team of the smartest, 
most experienced people available. (2) Obtain adequate 
facilities (buildings, labs, fi elds) and money. (3) Develop 
new varieties based on the work that Ted has done in Taiwan 
with wild perennials that have rust resistance. Work done on 
these varieties at Fort Dietrich (the Pentagon’s Biological 
Warfare Defense Center in Frederick, Maryland, and a 
quarantined lab for rust research in the USA) has shown that 
some soybean varieties that had rust resistance in Taiwan no 
longer have it, whereas other varieties which did not have 
rust resistance in Taiwan now have it in the USA! Are the 
rust strains different? Have they evolved?
 There is no world center for the study of soybean rust. 
AVRDC used be active in the fi eld, but they no longer do 
much with soybeans. Dr. Tadashi (who graduated from the 

University of Illinois), a pathologist at EMBRAPA in Brazil, 
is swamped with work from Brazil’s rust problem. Ted will 
travel to Brazil this month to speak on the various kinds of 
resistance found in wild perennial Glycine species (soybean 
relatives), including soybean rust.
 It is now illegal to import soybeans (but not soybean 
meal) from Brazil into the USA, for fear that they or the 
foreign matter that comes with them will be contaminated 
with soybean rust. This import ban began about 1-2 years 
ago. A major port for importing soybean meal from Brazil 
is Wilmington, North Carolina. Address: Prof. of Plant 
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana, 
Illinois.

1895. Richards, Michael. 2004. Start your own business as 
a village chandler (Continued–Document part III). Cedar 
Rapids, Iowa: Candleworks. 7 p. Unpublished typescript.
• Summary: (Continued): “This is not a franchise. All 
Village Chandlers in each local town own and operate their 
own independent candle business, and then network with 
other Village Chandlers all over America for joint promotion 
of soy wax products. This network will carry out national 
marketing of the Village Chandler brand name to benefi t 
you and your fellow local Chandlers. Once a year we all 
gather in Cedar Rapids, Iowa for the Annual National 
Village Chandler Candlebration! In your Village Chandler 
business you can have fun, contribute to your community 
and earn a good living. The only limits are set by your own 
desire, determination, creativity and hard work. This is 
an ideal business to operate as a whole family enterprise. 
Children gain great practical education, self esteem and learn 
responsibility when they work with their parents in a local 
Village Chandler business.
 “Soy wax was not developed in a well funded 
University Laboratory of a high tech corporate research and 
development effort. Soy wax was fi rst invented by one local 
Village Chandler. The use of soy wax is rapidly growing 
very rapidly throughout the Global candle industry. Many 
consumers are now expressing a very strong preference for 
soot free products made with soy wax rather than petroleum 
wax. We know your Village Chandler candle products will be 
of great interest to the consumers on the Main Street of your 
town. With the internet, every Village Chandler has access 
to the global market. You can build a strong foundation by 
producing locally and selling locally. Millions of dollars are 
spent on candles within a 50 mile radius of your own home. 
It is a 10 billion dollar global market.
 “Sources of revenue for each local Village Chandler:
 “1. sell container and votive candles in your local market 
as your town’s Village Chandler.
 “2. sell an expanded range of quality complementary 
candles and SoySpa soaps, lotions and personal care products 
made at the Cedar Rapids Central Chandlery.
 “3. engage your community with a unique candle refi ll 
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program. Pour soy wax into your customer’s own favorite 
containers. This brings customers in again and again, and 
builds a sense of community ownership and participation in 
your local Village Chandler.
 “4. Schedule your own Village Chandler Home Parties. 
Sell candles and candle wax supplies. Everyone loves to 
make their own candles. This local, hands-on participatory 
party event is much more interesting than going to corporate 
candle parties to buy prepackaged petroleum candles and 
candle accessories imported from third-world factories.
 “5. build up a lucrative personalized mail order service 
to ship your Village Chandler products to friends, family and 
business associates that live in other parts of the country. 
We link all local Village Chandlers to our national website. 
Customers type in their zip code and are directed to the 
nearest Village Chandler.
 “6. Make the best profi t by selling your soy wax 
products at full retail value at county fairs, street celebrations 
and craft shows. Your Village Chandler melting tank is 
totally portable. It can be carried easily anywhere and plugs 
in to a common household 110 electrical outlet. Customers 
will line up in crowds at your booth with their curiosity 
about your hands-on candle making right in front of their 
eyes. This generates enthusiastic interest and immediate sales 
of product.
 “7. Set up fundraiser partnerships with local schools, 
4-H, YMCA, Boys and Girls Clubs, scout troops, churches, 
and other organizations in your community. Candles are 
something that everybody needs and loves. Soy wax candles 
make the perfect fundraiser item. When people know that 
the candles were made right in their own home town, this 
creates tremendous enthusiasm and will make each fund 
raiser much more successful. The Village Chandler in Cedar 
Rapids, Iowa recently made 84,000 votive candles to be sold 
internationally as a fundraiser product in the Christmas 2002 
UNICEF / United Nations Catalog.
 “8. Identify businesses in your local area that need 
incentive, promotional and appreciation gift items for clients. 
You can produce locally made candles with the corporate 
logo of businesses that operate in your community. The 
Village Chandler in Cedar Rapids, Iowa completed a $90,000 
candle making project to provide a Holiday appreciation 
gift for customers of John Deere Credit Corp. We have 
created promotional candles for Procter and Gamble, Estee 
Lauder, Biolage / Matrix, The Body Shop, Clairol and 
Martha Stewart. There are large and small corporate accounts 
such as this in your local community. Contact businesses 
and industries that have an operating facility in your local 
community to pursue this great opportunity. One Village 
Chandler sold 100,000 candles to a multinational cosmetics 
fi rm through a conversation with her local hair stylist. 
Conversation leads to connections. Connections lead to sales. 
Everyone you talk to can be a connection to a great sale.
 9. Conduct classes on candle making in your local 

Village Chandler store. You will generate income from class 
fees and the soy wax candle making supplies you will sell 
to the class participants. You can promote your candle craft 
classes independently or set up an alliance with your local 
community college.
 “The Village Chandler Coordinating Offi ce in Cedar 
Rapids, Iowa issues the quarterly newsletter ‘The Village 
Lamplighter’ to provide you with a growing array of great 
marketing ideas for your local business to apply. Our 
International Village Chandler Master Website automatically 
directs all product inquiries to each customers nearest local 
Chandler. The budget to launch a Village Chandler business 
in your home town is very reasonable:
 “Village Chandler Startup Candle Making Package:
 “1. A professional wax melting tank that will process 60 
pounds of soy wax in each batch.
 “2. Initial soy wax supply. We start each participant off 
with 150 pounds of container wax and 50 pounds of votive 
wax.
 “With your start up package you can make candles with 
a $2,000 wholesale value or $4,000 retail value. You will 
earn back your initial investment with your start up package 
and make a beginning profi t to start the growth of your 
Village Chandler Enterprise.
 “The most valuable part of this package is provided as 
an exclusive service available only to Village Chandlers. 
You will have Toll Free Access to our technical assistance 
hot line as you learn the soy candle craft. This access to key 
technical information from the original soy wax inventor and 
our technical assistance team is crucial to get your business 
up and going quickly. This will save you hundreds hours of 
testing and effort. We share our twelve years of experience 
with you. Those Village Chandlers that had been working to 
develop a candle making business before gaining access to 
this valuable expertise claim that this information service has 
saved them a year or more of trial and error learning to build 
a candle business. How much is a year of your time worth?
 “All Village Chandlers set their own retail and wholesale 
price structures; because they all design their own fi nal 
product line and market prices vary from region to region. 
Your $1,000 USD start up package provides all that you need 
to get started in the candle business. With this initial package 
you can create hundreds of beautiful, aromatic candles. Your 
income from this Village Chandler start up package will pay 
for all of this equipment and supplies and also produce a 
surplus profi t to begin to grow your candle business.
 “A $1000 USD check or credit card payment will secure 
your future as a local Village Chandler today. If you want 
to secure your Village Chandler opportunity today, you can 
go to our website and immediately claim your future Village 
Chandler business. You can go to your computer and go to:” 
(Continued). Address: Founder, Candleworks, Inc., 1029 
Third St. S.E., Cedar Rapids, Iowa 52401. Phone: 319-363-
1774.
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1896. Cordle, Christopher T. 2004. Soy protein allergy: 
incidence and relative severity. J. of Nutrition 134(5 
Suppl.):1213S-1219S. May. [45 ref]
• Summary: The fi rst report of a soy allergy appeared 
in 1934 by W.W. Duke. “The Food and Agriculture 
Organization of the United Nations includes soy in its list of 
the 8 most signifi cant food allergens. At least 16 potential 
soy protein allergens have been identifi ed but their relative 
clinical signifi cance is unknown.” Soy has a long history of 
successful use in managing cow’s milk allergies in infants.
 “Generally, these studies show lower allergic reactivity 
for soy proteins vs. other food allergens. Comparisons of 
food allergen dose-response relationships for triggering 
allergic symptoms also demonstrate a higher protein 
concentration threshold for soy (approximately 100 
times), indicating lower allergenic reactivity. Extensive 
investigations of soy immunological reactivity have 
also been carried out using animal models. Consistent 
with clinical results, all of these data show substantially 
diminished immunological reactivity for soy proteins. 
Biochemical and immunochemical analyses indicate no 
striking differences between soy and other food proteins that 
would explain these unexpected differences in allergenic 
reactivity.” Address: Research and Development, Ross 
Products Div., Abbott Labs., Columbus, Ohio 43215.

1897. Pulmuone Co., Ltd. 2004. Pulmuone 2003 annual 
report. Chungcheongbukdo, Korea. 43 p. 28 cm.
• Summary:  Contents: Corporate profi le. To our 
shareholders, customers and employees. Pulmuone values 
and strategy. History: Staying the 20 years progress. How 
Pulmuone puts its values into action. Pulmuone people: 
Won Kyung Sun. Overview–Pulmuone packaged-fresh 
foods businesses. Pulmuone brand–Soy protein business 
unit. Pulmuone brand–HMR [Home meal replacement, 
esp. noodles, dumplings, desserts] business unit. Pulmuone 
brand–Sojae business unit [incl. bean sprouts, mushrooms, 
kimchi, fresh eggs, nori seaweed]. Pulmuone brand–Green 
vegetable juice. Pulmuone global brand (Soga)–Pulmuone 
USA, Inc. EMCD–Food service. Foodmerce–General food 
distribution, Financial section. Board of directors. Pulmuone 
network. Corporate information.
 “Corporate profi le: Pulmuone Co. Ltd. is one of the 
world’s leading providers of fresh, close-to-nature products 
with shelf lives of fewer than 15 days.” This unique business 
model, and the foresight to realize in 1984 what consumers 
want, stems from: “(1) The special Korean culinary style of 
cooking, with a heavy dependence on fresh, close-to-nature 
products. Traditional Korean foods are considered on of 
the world’s healthiest diets, with a heavy dependence on 
soybean-related ingredients. (2) The Pulmuone founder’s 
vision that emphasizes a ‘love for our neighbors’ and a 
‘respect for all living beings.’ (3) The mixing of corporate 

values with strong results...” The heavy emphasis on 
innovation. “May 2004 marks Pulmuone’s 20th anniversary... 
We’ll offer the best Asian-type tofu and related products 
for Asian consumers, and at the same time provide the best 
alternative soybean protein-protein based food sources for 
the rest of the globe.” Seung-Woo Nam is chairman of the 
board and CEO. Last year Pulmuone’s revenues increased by 
30.2%. Net income (profi t) however decreased slightly.
 A timeline (p. 8-9) shows 35 important milestones in 
Pulmuone’s history from 12 May 1981 to 2004. Of these, 26 
are for Pulmuone companies and 9 are for “affi liates.”
 Values into action: “Since 1993, our company has 
donated 0.1% of sales on products bearing the ‘Love Earth’ 
seal to needy neighbors and to environmental causes.” 
Examples of projects are shown.
 Pages 12-13: “Won Kyung Sun: The founder of 
Pulmuone Cooperative Farm. A true teacher: Born into an 
indigent farm family in the southern part of Pyong Yang 
province in 1914, Won Kyung Sun began raising silkworms 
at the age of six to support his family after the death of his 
debt-ridden father. The Korean war [June 1950 to July 1953] 
had a grave impact on him when his eldest son died at age 
six. In 1955 [when post-war hunger and starvation were 
widespread in South Korea], Mr. Won organized Pulmuone 
on 33,058 square meters [8 acres] of usable land to provide 
a ‘rebirth’ for those who had been struggling with Christian 
values. The land was formed into a cooperative farming 
community. In 1976, Pulmuone adopted an organic farming 
approach by using organic fertilizers. In the late 1970s Mr. 
Won solidifi ed his Pulmuone values to be these: Love for 
our neighbors, because when our neighbors are not happy, 
we can never be happy, and Respect for all living beings, 
because everything is interdependent with each other. When 
we do not protect nature, which in turns supports all living 
beings, the well being of our future is jeopardized. The top 
leaders in Korea regard Mr. Won as one of the most profound 
teachers in 20th-century Korea.”
 Five small color photos show Mr. Won. A full-page 
black-and-white photo shows him walking on a road, 
carrying a hoe over one shoulder. “In 1995 Mr. Won received 
the UN’s 500 Award for Environmental Achievement.”
 Soy protein: “A key impetus that drives the domestic 
market (KRW 490 billion) is the switch by consumers 
from unpackaged to packaged tofu products. Further, the 
recent mad cow disease scare... A major concern for Korean 
consumers is whether soybeans are produced in Korea and 
if these soybeans are genetically modifi ed (GMO). That our 
tofu products are free from any GMO–meaning their GMO 
Level tests less than 1%–has won widespread trust among 
consumers. As a result, our company gained nearly 75% of 
the national tofu market with a nationwide, chilled supply-
chain system capable of delivering products on a daily basis 
to maintain freshness. In 2003, we completed the world’s 
largest state-of-the-art automated tofu plant at Eum Sung. It 
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is capable to producing 200,000 pieces of tofu daily.
 Soga: In 2003 Pulmuone USA’s tofu sales increased by 
22% to over $250 million. Color photos show the company’s 
tofu plants at South Gate, California, Fullerton, California, 
and Tappan, New Jersey. Homepage: www.pulmuone.
co.kr. Address: 80-1, Samhori, Daesomyun, Eumsunggun, 
Chungcheongbukdo, Korea. Phone: 82-043-879-4500.

1898. Johnson, Guy H. 2004. Soy protein: A Cinderella 
story. Soy Connection (The) (Jefferson City, Missouri–United 
Soybean Board) 12(3):1, 8. Summer. [4 ref]
• Summary: “Soy protein was once widely regarded as 
a nutritionally inferior stepsister compared to animal-
derived sources of this nutrient. However, compelling data 
generated during the past 25 years have shown that soy is 
a nutritionally complete protein that can serve as the sole 
source of essential and non-essential amino acids for human 
infants, children and adults.
 “The sulfur-containing amino acid methionine is the 
fi rst limiting amino acid in soy protein, and animal bioassays 
such as the rat-based Protein Effi ciency Ratio (PER) suggest 
that the biological value of soy protein is only 62-92 
percent compared to that of casein. However, animal assays 
underestimate biological value because rats have a higher 
methionine requirement than humans. In fact, according to 
FAO/WHO’s essential amino acid requirements of children 
and adults, soy protein contains more than enough sulfur-
containing amino acids to meet physiological needs when 
provided in amounts suffi cient to meet overall protein needs 
(1).
 “The adequacy of soy protein has also been confi rmed in 
a variety of human feeding studies. For example, Young (1) 
summarized three long-term metabolic studies that examined 
the nutritional adequacy of soy protein isolates when fed as 
the sole source of protein to healthy young adult men. These 
experiments provided 0.8 g soy protein isolate per kg body 
weight per day for periods ranging from 77-84 days. Soy 
protein maintained all parameters of protein status during the 
course of the experiments.
 “The adequacy of soy for infants has also been 
thoroughly documented. Mendez et al. (2) reviewed fi ve 
studies that fed soy-based infant formulas as the sole source 
of nutrition for up to 13 months and found that growth and 
development was equivalent to babies fed cow milk formula 
or human milk. Commercially available soy-based formulas 
are fortifi ed with methionine as a special precaution because 
it improves nitrogen balance when protein concentrations are 
1.8 g per 100 kcal or less. The protein content of currently 
available soy protein formulas range from 2.45 to 3.1 g per 
100 kcal (3).
 “In conclusion, soy is a nutritionally complete protein 
with an amino acid profi le unusually well-rounded for a plant 
protein (4) and is capable of serving as the sole source of 
amino acids for humans when fed in adequate amounts. The 

high quality of soy also makes it an excellent complement to 
other proteins (especially less complete plant proteins) in a 
healthy, balanced diet.” Address: PhD.

1899. Skrzycki, Cindy. 2004. Feud ferments between soy 
sauce makers: The regulators. Washington Post. Sept. 21. p. 
E1, F4-F5.
• Summary: The dispute, which began several years 
ago, involves setting an international standard, under the 
auspices of the United Nations’ food standards program 
(Codex Alimentarius Commission), that would govern 
the manufacture and labeling of soy sauce. In 1998, the 
Japanese asked the Commission to defi ne soy sauce as being 
fermented (“naturally brewed”) and aged.
 But the proposal was not well received by the 
International Hydrolyzed Protein Council; some of its 
members make HVP soy sauce. The U.S. delegation wants 
both fermented and HVP soy sauce to be able to bear the 
label soy sauce. The issue has not yet been fi nalized.

1900. Franke, A.C.; Schulz, S.; Oyewole, B.D.; Bako, 
S. 2004. Incorporating short-season legumes and green 
manure crops into maize-based systems in the moist Guinea 
savannah of West Africa. Experimental Agriculture 40:463-
479. Oct. [23 ref]
• Summary: “Given the limited growing season of the 
northern Guinea savanna, it is concluded that timing of fi eld 
operations is crucial for the successful application of double 
cropping systems. In addition, high labour requirements are a 
serious constraint for wide-scale adoption of double cropping 
systems by small-scale farmers, stressing the need to reduce 
soil cultivation operations, for example by maintaining a 
uniform ridge distance for all crops in the rotation.” Address: 
International Inst. of Tropical Agriculture (IITA), Oyo Road, 
Ibadan, Nigeria.

1901. IITA. 2004. Annual report 2003. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA).
• Summary: Page 3: Power Foods in Tanzania has milling 
machines that make soy fl our.
 Page 11. Soybean growth in the presence of root-knot 
nematodes (Meloidogyne spp.) was substantially improved 
by the application of microbial antagonists or root symbionts 
(mycorrhizae).
 Page 13: “A transect walk characterization method 
allowed the estimation of the area planted to IITA cowpea, 
maize, and soybean in a survey area of more than 40,000 
square km for a survey cost of US$5,000.
 “In the northern Guinea savanna, the economic 
performance of three improved maize-based cropping 
systems was evaluated.” One of these is a soybean, maize + 
fertilizer rotation.
 Page 23: “A systematic transect survey revealed high 
rates of adoption of IITA’s improved maize, cowpea, and 
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soybean varieties in northern Nigeria. National capacity to 
generate and transfer technologies, including postharvest 
technologies, was enhanced through degree and non-degree 
related training.”
 Page 27: “Funding overview: Funding for 2003 was 
US$37.306 million, of which 96.6% came from CGIAR 
investors and 3.4% from other sources. Expenditure was 
US$37.147 million of which 88% was used for program 
expenses and 12% for management and general expenses.”
 Figure 1, a pie chart, shows the top 10 donors to IITA 
in 2003. In descending order of amount donated they are: 
(1) United States Agency for International Development 
(USAID, about 42%), World Bank (about 10%), Denmark, 
Commission of the European Communities, Canada, 
International Fund for Agricultural Development (IFAD), 
UK, Belgium, Nigeria, the Netherlands. A similar pie chart 
shows the top 10 donors in 2002. Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1902. Monsanto Co. 2004. Annual report 2004: A clear 
focus. St. Louis, Missouri. 105 p. 28 cm.
• Summary: Monsanto, the world leader in biotech crops, 
is in the midst of making the transition from a company 
led by Roundup herbicide to a company based on seeds 
and traits.” A graph titled gross profi t transition (p. 1) 
shows these changes. Profi ts from Roundup and other 
glyphosate herbicides have dropped dramatically since 2001, 
while profi ts from seeds and traits have increased equally 
dramatically. Net sales in 2004 was $5,457 million, up 11% 
from 2003. Net income was $267 million, up 293% from 
2003.
 Concerning earnings per share: In 2002 Monsanto lost 
$6.67 per share, then made a dramatic reversal by earning 
+$0.26/share in 2003 and $0.99 in 2004.
 A graph (p. 4) shows the rapid increase in “Global 
Monsanto planted biotech acres from 1996 (roughly 2 
million) to 2004 (175 million). Of Monsanto’s gross profi t, 
53% comes from seeds and genomics, and 47% from 
“agricultural productivity” (mostly herbicides). Of the seeds 
and genomics gross profi t, 47% comes from corn seeds 
and traits, 31% from soybean seeds and traits, and 22% 
from all other crops seeds and traits (especially cotton). 
Of the agricultural productivity gross profi t, 59% comes 
from Roundup (the world’s best-selling herbicides) and 
other glyphosate-based herbicides, and 41% from all other 
agricultural productivity products (including those which 
“improve dairy cow productivity” such as Posilac [rBGH / 
bovine growth hormone]).
 With each of its products, already developed or in 
the pipeline, this reports summarizes the farmer benefi ts, 
processor benefi ts, and consumer benefi ts. The product 
pipeline has the following phases: Discovery (gene/
trait identifi cation), phase 1 (proof of concept), phase 2 
(early development), phase 3 (advanced development), 

and phase 4 (prelaunch). This year (p. 7, 11) Monsanto 
launched its Vistive brand–a new line of products coming 
out of its pipeline, “providing direct consumer benefi ts by 
improving the health properties of food-grade oils.” These 
are “improved-oil soybeans for food.” One product in the 
Vistive family is a soybean with low-linolenic acid; it can 
improve the health properties of soybean oil by reducing 
or eliminating trans fats, because the oil does not need 
to be hydrogenated–a process which creates trans fatty 
acids, which resemble saturated fats. Another is soybeans 
high in healthy monounsaturated fat that lowers LDL 
(bad) cholesterol. A third is soybeans with higher levels of 
Omega-3 fatty acids. Monsanto is also developing improved 
protein soybeans for food (enriched in beta-conglycinins) for 
applications such as milk and meat alternatives, and lysine-
enriched corn.
 In 2004, more than 80% of U.S. soybean acres were 
planted in Monsanto trait-based products, as were more than 
75% of cotton acres and 40% of corn acres (p. 8).
 Hugh Grant is now the company’s Chairman, President, 
and CEO. Pages 19-91 are Form 10-K.
 Accompanying the report is a “Notice of annual meeting 
of shareowners, January 20, 2005” (92 p.). This report (p. 
31) contains four very interesting “Shareowner proposals” 
to be voted on by proxy votes: (1) A report on impacts 
of genetically engineered products by an independent 
committee of the Board (Monsanto opposes). (2) A report 
on pesticides (incl. herbicides) made by Monsanto and not 
registered by the U.S. Environmental Protection Agency 
that are exported (Monsanto opposes). (3) Monsanto adopt 
human basic rights policies, such as the UN Human Rights 
Norms (Monsanto opposes). (4) To ease suffering by 
experimental animals, Monsanto commit to using only non-
animal methods for assessing skin corrosion (irreversible 
skin damage), skin irritation (milder and reversible 
damage), skin absorption (the rate of chemical penetration), 
phototoxicity (an infl ammatory reaction caused by the 
interaction of a chemical with sunlight), and pyrogenicity (a 
fever-like reaction that can occur when certain intravenous 
drugs interact with the immune system) and the Board 
confi rm that this change is in the company’s best interest 
(Monsanto opposes). Address: 800 North Lindbergh Blvd., 
St. Louis, Missouri 63167. Phone: 888-725-9529.

1903. Thoenes, P. 2004. The role of soybean in fi ghting 
world hunger. In: VIIth World Soybean Research 
Conference. Foz do Iguassu, Brazil (March 1-5). 32 p. http://
www.fao.org/3/a-bs958e.pdf
• Summary: “What are the constraints for tropical soybean, 
and can they be overcome? The initial problem that most 
commercial high-yielding varieties from temperate ecologies 
fl ower too early under the short day-length conditions of 
the tropics has already been overcome through breeding 
programmes such as those in Brazil, India, Thailand, 
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Nigeria, etc. Another constraint–the effective symbiosis 
with rhizobium for nitrogen fi xation–has also been largely 
overcome by use of selected seed inoculants and/or the 
selection of soybean varieties capable of effective nodulation 
with indigenous rhizobial populations existing already in 
the soils (Nigeria is a good example of this approach of 
promoting promiscuously nodulating varieties). The issue 
of poor seed longevity of soybean stored between growing 
seasons in humid tropical zones remains problematic. For 
this reason, soybean is often excluded as a crop option in 
humid ecologies unless sophisticated seed processing is 
available. In some cases this seed viability problem is being 
managed by transporting seed at the time of planting from 
dry areas, where seed keeps well. Varieties can be developed 
with improved seed longevity but sustained efforts are 
required. Like for other crops, pest and disease control in 
soybean can be problematic, requiring IPM approaches to 
reduce costs and environmental problems.”
 Note: We believe that by focusing on soy oil and 
soybean meal, the author does not understand how soyfoods 
(such as fermented soymilk, soy fl our, tofu {and okara}, 
edamame {green vegetable soybeans}, soymilk, soy ice 
cream, tempeh, etc.) could play a major role in fi ghting world 
hunger could play a major role in fi ghting world hunger–as 
they already do in China, Japan, Indonesia, and the Republic 
of Korea [South Korea]. Address: Commodity Specialist, 
FAO–Commodities and Trade Div., Basic Foodstuffs 
Service.

1904. Singh, B.B. 2004? Success of soybean in India: The 
early challenges and pioneer promoters (Web article). www.
asianagrihistory.org/pdf/articles/successofsoyabean.pdf 7 p. 
[21 ref]
• Summary: An excellent undated history by a very 
knowledgeable source.
 Contents: Abstract. Soybean in India–early attempts. 
Soybean in India- new attempts and challenges: developing a 
market for soybean, developing improved soybean varieties, 
fi nding a niche for soybean production, political will and 
private sector support. Future challenges. Acknowledgment.
 “Abstract: Soybean originated in China and was 
introduced to India centuries ago through the Himalayan 
routes, and also brought in via Burma (now Myanmar) 
by traders from Indonesia. As a result, soybean has been 
traditionally grown on a small scale in Himachal Pradesh, the 
Kumaon Hills of Uttar Pradesh (now Uttaranchal), eastern 
Bengal, the Khasi Hills, Manipur, the Naga Hills, and parts 
of central India covering Madhya Pradesh. Because of its 
high protein and oil content, and other attributes such as 
its benefi cial effects on soil fertility, several attempts were 
made in the past to popularize soybean cultivation in India. 
However, these initiatives were far from successful, mainly 
because of the inadequate knowledge about its cultivation, 
lack of high-yielding varieties, lack of marketing, and 

unfamiliarity with its utilization. To deal with the country’s 
perennial protein malnutrition due to the stagnant pulse 
production, fresh efforts were initiated in the mid-1960s 
by the G B Pant University of Agriculture and Technology 
(GBPUAT), Pantnagar (Uttaranchal) and the Jawaharlal 
Nehru Krishi Vishwa Vidyalaya, Jabalpur (Madhya Pradesh), 
in collaboration with the University of Illinois, USA to 
popularize soybean cultivation in India. The preliminary 
trials conducted at Pantnagar in 1965-66, using soybean 
varieties from southern USA, yielded 3 to 4 t (metric tons) 
per ha within 110-130 days, which prompted the Indian 
Council of Agricultural Research (ICAR) to initiate, on 1 
April 1967, an all-India project for coordinated research on 
soybeans. Through the well-coordinated and collaborative 
efforts of a number of national, international, and private-
sector organizations over the years, soybean has now become 
an important crop in India. From about 11,000 ha until 1961, 
soybean occupied over 6 million ha in 2003 producing over 
6 million t. This has made India the 5th largest producer of 
soybean in the world today. Among the many partners in 
this success story, GBPUAT played a major role in the initial 
phase of soybean variety improvement, soybean market 
development, and coordination of the national soybean 
research and development in India.”
 Developing new soybean varieties: “Therefore, 
breeding for resistance to yellow mosaic and rust as well 
as for increased seed longevity was the major challenge for 
soybean breeders in India.
 “The soybean breeding program at Pantnagar led by 
the author screened about 1,400 available germplasm lines 
in 1970, but none of these were found to be resistant [to 
yellow mosaic or soybean rust; two devastating soybean 
diseases]. Therefore, the USAID advisors present at 
Pantnagar were requested to arrange import of the world 
collection of soybean germplasm lines maintained by the 
United States Department of Agriculture (USDA). Initially, 
the USAID advisors were not sure that the USDA would 
donate the entire soybean germplasm collection to India. 
But after personal appeal, and the urgency explained by 
the author to R.L. Bernard (Head, Soybean Germplasm at 
the University of Illinois) and E.E. Hartwig (Head of the 
Soybean Germplasm at Stoneville, Mississippi), both of 
them agreed to provide the entire set of soybean germplasm 
lines maintained by them. The author had done his PhD from 
the University of Illinois under the cosupervision of R.L. 
Bernard, and he had also met E.E. Hartwig in professional 
meetings. A total of about 3500 lines were packed and sent 
to India through USAID. Some of the lines were rejected 
by the Plant Quarantine Offi ce at Delhi, and a total of 3047 
lines were screened in 1971 and followed up in 1972 for 
resistance to yellow mosaic and rust. Of these, only two 
lines–PI171443 [a cultivated soybean (G. max), originally 
from China] and Glycine formosana (a wild soybean, also 
from China) were found completely resistant to yellow 
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mosaic. Six lines–Fusanaridaizu (PI200465), Gakubun 
(PI200466), Hondadaizu (PI200477), Keburi (PI200490), 
Komata (PI200492), and PI224268–all from Japan, were 
resistant to rust (Singh et al., 1974). Genetic studies revealed 
that the inheritance of resistance to rust was controlled by a 
single dominant gene (Singh, 1977), whereas the inheritance 
of yellow mosaic was controlled by two pairs of recessive 
genes (Singh and Malick, 1978). These resistant sources 
were used in a hybridization program, and a number of 
varieties were developed that combined the resistance with 
high yield potential and good seed viability. Without the 
germplasm from USDA, the soybean breeding program at 
Pantnagar would have reached a dead end.
 “Seed viability during storage was observed to be 
related to seed size: varieties with a 100-seed mass of more 
than 15 g lost viability quickly, whereas varieties with a 
100-seed mass of 10 g or less showed little loss of viability 
even after a year. However, these small-seeded varieties had 
low yield and low oil content. On the other hand, varieties 
with a 100-seed mass of 12-15 g maintained good viability 
for 7-8 months, had good yield potential, and contained high 
levels of oil and protein. Therefore, seed mass became one of 
the selection criteria in the breeding program for improved 
seed viability. These fi ndings paved the way for a systematic 
soybean breeding program, and a number of new improved 
varieties were developed (Singh, 1975; Singh and Saxena, 
1975). A few of the improved varieties were tested at many 
locations under the All-India Coordinated Soybean Research 
Project and subsequently released for general cultivation in 
India. Of these, Ankur, Alankar, PK-262, PK-327, and PK-
308 were moderately resistant to yellow mosaic, whereas 
PK-416 was almost immune to the virus. In addition to 
these varieties, several others were developed at Jabalpur 
and Delhi, and released for the northern and central parts 
of India. Along with the variety improvement program, 
considerable research was also done by agronomists, 
microbiologists, plant pathologists, entomologists, food 
scientists, and economists under the auspices of the national 
coordinated project (Saxena et al., 1971). This led to the 
development of a complete package of practices for soybean 
production for different agroclimatic zones and cropping 
systems, and to the initial spread of soybean cultivation 
in parts of Uttar Pradesh and Madhya Pradesh.” Address: 
International Inst. of Tropical Agriculture (IITA), Kano 
Station, Sabo Bakin Zuwo Road, PMB 3112, Kano, Nigeria. 
Phone: email: bbsing@cgiar.orgh.

1905. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2005. U of I scientists on the 
hunt for hypoallergenic soybean. 12(1):2-3. Feb.
• Summary: Scientists at the University of Illinois at Urbana 
have found a soybean that does not contain the P34 protein, 
which is responsible for allergic reactions in 6 to 8% of 
children. University researchers screened over 11,000 plant 

types from the USDA soybean germplasm collection in 
order to fi nd one confi rmed P34 null line and about 94 lines 
with signifi cantly reduced levels of P34–according to Ted 
Hymowitz, a plant geneticist at the U of I. There are about 
5,000 more plant types to be tested. The research is being led 
by Prof. Hymowitz and Eliot Herman at the Danforth Center. 
A photo shows Prof. Hymowitz with postdoctoral research 
associate Leina Mary Joseph, who is in charge of the tedious 
task of testing the seeds using immunological procedures. 
The Danforth lab uses a different technique to confi rm that 
Joseph’s results are accurate.
 Note: The next step will be to transfer the trait that 
suppresses the P34 protein into a high-yielding, disease-
resistant soybean variety / cultivar.
 Note: Letter (e-mail) from Roger N. Beachy, president 
of the Danforth Foundation. 2008. Dec. 3. The Danforth 
Center was founded by Dr. William H. Danforth, M.D., 
former chancellor of Washington University–St. Louis 
[Missouri]; he is the son of the late Donald Danforth, 
who was responsible for the success of Ralston Purina. 
The Foundation was a key sponsor when the Center was 
established. Dr. Danforth was the founder of the Center, 
and remains Chairman of the Board of Trustees. Bill is the 
brother of (former) Sen. John C. “Jack” Danforth, who was 
also U.S. Ambassador to the United Nations (2004-2005).

1906. Hymowitz, Ted. 2005. Work with the Alliance for 
Progress in Brazil (1964-1966) to help develop the Brazilian 
soybean industry (Interview). SoyaScan Notes. March 31. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: In Brazil, Ted brought together private 
companies, universities, government organizations, etc. to 
work together on a cooperative basis to develop improved 
soybean varieties suited for Brazil. That is what INTSOY 
was all about in its heyday; it encouraged a number of 
tropical and subtropical countries to look to the potential 
of the soybean for human food. One problem was fi nding 
competent staffi ng in other countries, where politics and 
corruption often played a role in the selection.
 The Alliance for Progress and USAID were the main 
organizations responsible for the development of Brazil’s 
soybean program in the 1960s. Before that, soybeans had 
been grown mainly in Rio Grande do Sul, with a little bit 
in Sao Paulo and Parana. The soybean program was sort of 
a fl uke, because the U.S. was forbidden to help Brazil on 
cotton. Ted was paid by Alliance for Progress; it was the 
most successful program they’ve ever had, and now they 
have to keep quiet about it–lest U.S. soybean farmers learn 
that the Alliance was helping Brazilian farmers become their 
competitors.
 At the time Ted was there (1964-1966) Brazil’s economy 
was in poor condition. Their agricultural research was 
even worse. Part of the Alliance’s mission was to establish 
new organizations in Brazil to promote agriculture and 
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agricultural research. EMBRAPA and all its activities came 
about as a result of the work that Ted’s group did–although 
Ted was a young man quite low on the U.S. pecking order. 
Ted was in charge of coordinating the soybean program. 
Romeo Kiihl has been Brazil’s main soybean breeder 
for the past 30 years. Ted selected him when he was an 
undergraduate at the University of Sao Paulo agricultural 
school, in Piracicaba (state of Sao Paulo). He was 4th in his 
class; his father was a tailor. Ted brought him to Campinas 
(where Ted lived) and put him into English language school, 
then sent him to Mississippi to work with Edgar Hartwig 
(Ted signed the papers). He got his PhD in soybean breeding 
under Hartwig, then returned to Brazil and began to work 
in Sao Paulo at the Instituto Agronomico. After several 
years, EMBRAPA was formed in Londrina to specialize 
in soybeans. Kiihl moved to EMBRAPA and became the 
soybean breeder for all of Brazil.
 This important part of soybean history in Brazil has 
never been properly told. Ted has all the documents, and his 
friend Werner Baer, an economist, has asked him to write the 
story for publication in his economist primer, a think book 
that comes out about every 5 years. Ted plans to do it, in part 
because Brazilian soybean historians do not acknowledge 
this important American contribution to their success. They 
have acknowledged some individuals. For example, J.B. 
Sinclair (plant pathologist) got an award because he trained 
many Brazilians at the University of Illinois–including 
Tadashi Yorinori, who is now the head plant pathologist in 
Brazil, now doing a lot of work on soybean rust. But the 
Americans who lived and worked there such as Ted, Henry 
Shands (plant breeder), and Kirk Athow (pathologist, no 
longer living)–have never been recognized. Yet statistics 
from 2003 show that Brazil was the world’s 2nd largest 
soybean producer (52,000,000 metric tons), after the USA 
(74,291,000), and India was the world’s 5th largest producer 
(4,000 tonnes) after Argentina and China.
 The University of Illinois has also played a major role 
in India’s soybean success story. PIRDS (a name coined 
by Earl Leng) was the name of the University of Illinois 
soybean program in India before Ted got on board. Earl 
Leng introduced modern soybean trials to India; he did a 
small experimental trial–nothing was published except his 
report. Leng also shot a dangerous tiger (of Kumaon) on 
his university campus. The University of Illinois sent to 
India to replace Earl Leng for 6 months. Ted simply took 
that procedure for soybean variety testing that had been 
developed in Brazil and transported it to India. He set out 
the fi rst major trials, and 5-6 journal articles resulted. The 
Indians have given the Illinois program the credit it is due.
 Hymowitz also went to Indonesia, Rumania, Yugoslavia, 
Hungary, Argentina (to the fi rst technical meeting, then 
made an oral report to the Minister of Agriculture) and made 
contributions.
 Some American farmers on state and national soybean 

boards don’t like Americans like Ted helping their 
counterparts in other countries. But Ted believes their view 
of the world is much too narrow. “It’s a two-way street.” 
For example, now that Asian soybean rust has arrived in the 
USA, we need the help of Brazil to fi nd out which fungicides 
and machines are effective in combating this rust, what is the 
life cycle of the organism, when do you apply fungicides, 
how often and in what concentrations, etc. We also need their 
soybean germplasm–including that of living wild perennial 
relatives of the soybean which Ted has collected in many 
countries. So we need good, cooperative relationships with 
other soybean producing countries. Sometimes we help 
them, and when we need information and help, they will 
help us. The demise of INTSOY as a major player in its 
heyday was due to the narrow tunnel vision of American 
soybean farmers, the American Soybean Association–and to 
Senator Dale Bumpers, whose famous amendment prohibited 
INTSOY from continuing its work with soybean production 
and breeding abroad. Right now the U.S. is conducting a trial 
with Asian soybean rust in Paraguay. Address: Prof. of Plant 
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana, 
Illinois.

1907. Anderson, Barb Baylor. 2005. One-stop research shop: 
soybean lab covers the bases for growers. Corn and Soybean 
Digest. March. p. 20a.
• Summary: At the National Soybean Research Laboratory 
at the University of Illinois at Urbana-Champaign you won’t 
necessarily fi nd a laboratory with scientists wearing white 
lab coats, says Marilyn Nash, NSRL research specialist. The 
lab has 20 or more projects running simultaneously; these 
are funded by USDA, the soybean checkoff, and private 
companies.
 NSRL coordinates 11 programs as follows: the Illinois 
Center for Soy Foods, Varietal Information Program 
for Soybeans (VIPS), International Soybean Program 
(INTSOY), Soybean Disease Biotechnology Center (SDBC), 
StratSoy, SoySelect, SoySwine, Soy in Animal Nutrition 
Databases (SAND), Soybean Diseases and Pests (SDP), 
Soybean Germplasm and Breeding Initiative (GBI) and 
WISHH, the World Initiative for Soy in Human Health. 
Address: Editor.

1908. Starke, Linda. ed. 2005. Vital signs 2005: The trends 
that are shaping our future. New York, NY: W.W. Norton & 
Co. 139 p. 24 cm. [1000+ endnotes]
• Summary: Contents: Acknowledgments. Preface, by 
Christopher Flavon, president.
 Part I: Key indicators. Food trends: Grain harvest 
and hunger both grow, Meat production and consumption 
rise. Aquaculture pushes fi sh harvests higher. Energy and 
atmosphere trends. Economic trends. Transportation trends. 
Health and social trends. Confl ict and peace trends.
 Part II: Special features: Environment features. 
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Economy and social features. Governance features, Notes. 
The Vital Signs Series.
 The year 2004 was a record breaker in production and 
consumption across the board. The main reason: China. 
World grain production per person peaked in 1986 at 340 kg/
person. In 2004 it was 322 kg/person. For the fi rst time since 
it began keeping track in the 1970s, FAO reported that the 
number of hungry people in the world increased. “Some 852 
million people go hungry each day, about 18 million more 
than in the mid-1990s. Most people go hungry not because 
of a global shortage of food but because they are too poor to 
buy food or to get the land, water and other resources needed 
to produce it. Hunger now kills more than 5 million children 
each year–roughly one child every fi ve seconds” (p. 22).
 In 1961 world meat production was 23.1 kg/person; 
in 2004 it was 40.6 kg/person–a dramatic increase. Today 
“95% of the world’s global soybean harvest is consumed by 
animals, not people” (p. 24).
 In the section titled “Population continues its steady 
rise” (p. 64-65), one graph shows that the annual growth 
rate in world population peaked in about 1963 at 2.3%, 
then has decreased over the past 40 years to about 1.14% 
in 2004. Although this slow but steady movement in the 
right direction, it does not mean the world’s population is 
shrinking. In fact (as a second graph shows), every year 
since about 1965 we have added at least 70 million people 
each year to our numbers. In the peak year, 1989, we added 
89 million people; each year from 2001 to 2004 we have 
added 73 million people. A table from the U.S. Bureau of 
Census shows “World population, total and annual addition, 
1950-2004.” In 1950 world population was 2.56 billion; in 
2004 it was 6.37 billion. Address: Worldwatch Inst., 1776 
Massachusetts Ave., N.W., Washington, DC 20077-6628.

1909. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2005. International soybean 
program [INTSOY] recognized with major award. 12(3):3. 
Oct.
• Summary: INTSOY has been selected as the fi rst recipient 
of the 2005 Bor S. Luh International Award from the Institute 
of Food Technologists.
 “The award recognizes INTSOY’s dedicated service in 
enhancing the nutritional and health needs of people around 
the world and contributing to their economic and social 
development.”
 “INTSOY has served since 1972 as a worldwide center 
of excellence in soybean processing and utilization. Its 
mission is to improve human nutrition around the world 
through the expanded use of soybeans.”
 Since its inception, INTSOY has trained more than 
1,000 leaders.

1910. Okogun, J.A.; Sanginga, N.; Abaidoo, R.; Dashiell, 
K.E.; Diels, J. 2005. On-farm evaluation of biological 

nitrogen fi xation potential and grain yield of Lablab and two 
soybean varieties in the northern Guinea savanna of Nigeria. 
Nutrient Cycling in Agroecosystems 73(2-3):267-275. Nov. 
[28 ref]
• Summary: An improved soybean variety (TGx 1448-2E) 
with a high biological nitrogen fi xation (BNF) potentials 
had been studied in on-station trials. The goal of this study 
was to see how it compared with a local variety (Samsoy) 
when inoculated with Bradyrhizobium strains and grown in 
trials on the farms of 20 local farmers in the northern Guinea 
savanna (NGS) of Nigeria in a soybean-maize rotation. More 
than 50% of the fi elds had less than 50% of the critical level 
of soil phosphorus (P). This poor soil fertility decreased the 
soybean yield.
 “For farmers in the study area to benefi t from the BNF 
potentials of the legumes, an external P fertilizer input was 
necessary as well as suitable crop management practices 
because all parameters measured in the researcher-managed 
plots were higher than in the farmer-managed plots.”
 The main reason farmers in the NGS of Nigeria include 
legumes (such as cowpea, groundnut [peanut], and recently 
soybean) is to stabilize yield and serve as sources of protein 
for their families (Sanginga et al. 2001). The production and 
use of soybean in the NGS have increased rapidly for over 
a decade and it has become the 2nd crop after maize in this 
area. Address: International Inst. of Tropical Agriculture 
(IITA), PMB 5320, Oyo Road, Ibadan, Nigeria.

1911. Kraul, Chris. 2005. Soaring export prices lift hope for 
Latin America: A boom is Asia’s demand for commodities 
boosts prosperity, but many worry whether the windfall is 
being used wisely. Los Angeles Times. Dec. 8. p. A1-A9.
• Summary: Rising prices for commodities such as soybeans, 
coffee, copper, and petroleum are driven largely by 
exploding demand from China and India. More than 40% of 
the people in Latin America still live in poverty, according to 
a recent United Nations report.
 Pergamino, Argentina, is at the heart of that country’s 
booming soybean industry. Soybean prices and export sales 
are up 20% “stoked by soy-mad China.” Address: Times staff 
writer.

1912. IITA. 2005. Annual report 2005. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 106 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2005-full-version.pdf
• Summary: Soy is mentioned 11 times in this annual report. 
There is no section on soybeans. Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1913. The popularization of soya bean as a food in Nigeria 
and prevention of kwashiorkor (protein defi ciency disease) 
(Continued–Document part IV). 2005 14 p. Unpublished 
typescript, undated.
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• Summary: (Continued): “The researchers in FAO, WHO, 
UNICEF of UN and USAID have tried the popularization of 
soya beans. Their conclusion was it would take at least one 
generation to make it, but I said it could be done in only one 
year. After I said these words, I became a laughingstock and 
maniac. The university teachers regarded me as a fool.
 “Africans knew soybean and its high protein content, 
but their impressions of soybean were it was diffi cult to 
cook and had disgusting taste. The researchers had the 
same impressions. My fi rst step was to get the consensus of 
professors and researchers in the Departments of Medicine, 
Agriculture and Education. They ignored me every time I 
raised the issue of soya bean. All I had to do was invite them 
to eat Chinese food. I had guests in my dormitory almost 
every evening. If I invited them for soya bean, no one would 
come; but if Chinese food, they would. My fi rst menu listed 
red starch ball and puff puff made of soya beans. I cooked 
in front of them and lied it was Sukiyaki. After they were 
fi nished, I told them what they had eaten was actually made 
of soya beans. The taste was so great that anyone who had 
criticized me or taken me as a fool accepted it and would 
not make objections. After fi ve months of work, I, the 
famous idiot and laughingstock, convinced most people who 
criticized me and took me as a fool before. These people 
came to help me with my work. Their voluntary activities 
spread out to all state governments, missionary and volunteer 
groups, and their relatives and friends.
 “In the seventh month after launching this project, 
fi ve state governments (There were 12 in Nigeria) made it 
progress in their name. WHO and FAO came to investigate 
and promised to support it. What disappointed me was the 
university president didn’t allow me to get the help from 
WHO and FAO because aid application had been submitted 
to Federal Government of Nigeria. The networks of Nigerian 
Public Health hadn’t yet completed, so I had to raise funds 
and to promote this project on my own. However, the power 
of one man was limited. I worked like a salesman for a year 
passing so quickly. Within in one year, I got the consensus 
of the Departments Agriculture and Public Health in 7 state 
governments. For the rest of fi ve, I had no more time to 
convince them. In the end, I even had to give up my initiative 
work at the university.
 “Soy fl our without fl avor and smell: The formula to 
solve protein defi ciency at lunch and dinner was to produce 
no fl avor-and-smell soy fl our, and to mix them with wild 
yam, tapioca (cassava) and starch. This research took one 
year to be done. The procedure is as follows:
 “First stage: soak the soya beans in water overnight, 
then add two times of water, boil them for ten minutes. The 
purpose to do it is to destroy the enzyme [lipoxygenase] by 
heating from the beginning, which makes soya beans taste 
beany. Soaked soya beans can become larger 2-3 times. 
When the enzyme begins to function, the various tastes 
of the beans start developing. If the enzyme is destroyed 

[inactivated] from the beginning, the special beany taste 
will reduce. The beany taste is from the organic compounds 
having 3 to 10 carbons. These compounds are hard to 
dissolve in cold water, but easy to in boiling water.
 “Second stage: pound and crush the soya beans, which 
were very dried by wind, in the mortar, then grind them into 
fl our by grain mill. This can be done only in the dry season 
with much sunshine. The farmers are busy in the fi elds 
during rainy season and have spare time during dry season. 
The timing fi ts the actual situation in the Western Africa.
 “Due to the variety of soya beans, the smells of some 
cannot be removed totally, but mostly. Add the soy fl our in 
any Nigerian foods like taro roots, wild yams, starch residue 
or millet, their tastes or appearances will not change. The 
problem of low protein value in lunch and dinner can be 
solved, but other related problems still needed to be dealt 
with and couldn’t be done by myself.
 “Problems left behind: First, the price of soya beans 
grown in Africa was very low, only one fi fth of the price in 
global market. It’s because the pests originally growing in the 
Temperate Zones cannot grow in the Tropics. Government 
bought soya beans from the farmers and sold to foreign 
countries in order to get big profi t margin. They also set 
regulations to prohibit direct sales from farmers to market. 
That is to say soya beans had become political produce. I 
kept asking the Secretary of Agriculture and high-ranking 
offi cials of Federal Government of Nigeria to limit the export 
of the soya beans. At the time I wrote this article, the farmers 
were fi nally allowed to make direct sales to domestic market, 
but soya beans still were not available locally. The reason 
was the government monopoly bureaucracy had bought all 
soya beans from farmers to sell abroad before farmers got the 
permissions to sell. So the soya beans would be available in 
local market the very next year.
 “Second, not only soya beans but also new foods, 
they were not acceptable if not being sampled. Even being 
sampled, it was hard to make it popularized without effective 
promotion.
 “Third, I had been promoting this project through 
government and missionary groups, but what I regretted was 
the useful information could not be transmitted to whole 
Nigeria which has population of 100,000,000. If continuing 
with it, I would defi nitely run into a bottleneck. My career 
as a clinical chemistry teacher must be kept moving. If I 
continued with this project, I had to give up my career. 
Though a breakthrough has been got in the popularization 
of soya beans as a food, I couldn’t become a nutritionist, 
not mentioned to teach nutrition science. One of my friends, 
the Catholic father, not only was broke, but also had to give 
up the activities to help with Kwashiorkor. I must use my 
salary to promote this project, and fortunately I could do 
it till now without bankruptcy. I believe my prayers and 
friends’ help supported me to do it. This project seemed to 
describe my own hard working but it actually talked about 
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the cooperation and achievement from hundreds of people, 
my friends close to or far away from me.
 “Postscript: The above was reported until the end 
of May 1975, after that, a household economist sent by 
Canada’s Foreign Service to Nigeria continued my work. 
Fortunately, local governments, schools, hospitals, health 
centers and NGOs had been helping with this project as 
well. When all of them worked hard to make soya beans 
popularized, the news about the Kwashiorkor cases 
decreasing a lot just came from Christian hospitals run by 
missionary groups. The unprecedented shortage of meat 
happened one year ago. It was said that ten years would be 
needed to come back to the same standard level of meat 
supply as 1972. Because this is the time of meat shortage, 
I expected more people could acknowledge and raise the 
effi ciency of the popularization of soya beans.
 “Acknowledgments: I’d like to thank Associate 
Professor [Toyokawa Hiroyuki] in the Department of 
Medicine at Tokyo University, a helping friend I’ve never 
met before. Dr. [?] valued my work as a research, and 
introduced it to Japanese readers. My Japanese is not skilled 
enough, so this article could not be published without the 
doctor’s help and proofreading.
 “The Author introduced by Toyokawa Hiroyuki: Mr. 
Theodore Kay is Taiwanese holding Canadian Nationality. 
He went to [?] elementary school in Tokyo until fi fth grade. 
This thesis written in Japanese was great. I just did a little 
help to make it, but I think the writing style is still too 
Japanese. The modernized sentences could damage the 
value of this thesis, so I just modifi ed it a little. After reading 
Mr. Kay’s article, I realized it is real and active community 
nutrition. The readers of this magazine can understand his 
work and have a correct direction toward discussing the issue 
and ideal of public nutrition. Though a little overstepping my 
authority, I’d like to be a coordinator of this magazine and 
deeply hope Mr. Kay will be more active and the problem of 
nutrition in Nigeria can be solved a lot.
 “Translated from Clinical Nutrition Magazine of Japan.”

1914. Hungria, M.; Loureiro, M.F.; Mendes, I.C.; Campo, 
R.J.; Graham, P.H. 2005. Inoculant preparation, production 
and application. In: D. Werner and W. Newton. 2005. 
Nitrogen Fixation in Agriculture, Forestry, Ecology, and the 
Environment. Dordrecht, Netherlands: Springer. xix + 347 p. 
See p. 223-53. Chapt. 11. [169 ref]
• Summary: A brilliant presentation! Contents: Introduction. 
Strain selection [of soil microorganisms]: A successful 
approach: The Brazilian selection program for soybean and 
common bean, selection of fast-growing strains for soybeans: 
differences among ecosystems, use of strains in commercial 
inoculants, persistence of the strains on the soils. Inoculant 
production: the carrier [7 desirable properties], the cultures 
(strain maintenance, culture and inoculant production, 
inoculant quality control,...). Inoculation and co-inoculation 

with other organisms, Main conclusions.
 “Introduction: Progressive chemical and physical 
degradation of soil is a major factor affecting crop yield 
worldwide (Cassman, 1999). The situation is most serious 
in tropical regions, where soils are often structurally 
fragile, have low organic matter and nutrient content, and 
are frequently subject to erosion or inappropriate farm 
management. In these areas, nutrient depletion may be 
accentuated by the high cost of fertilizers, especially fi xed-N 
sources, the majority of which are imported from developed 
countries (Hungria and Vargas, 2000; Giller, 2001). Thus, 
smallholders in Africa, for example, commonly apply less 
N, P, and K than is removed in the grain (Giller and Cadisch, 
1995; Franzluebbers et al., 1998; Sanchez, 2002), suggesting 
annual average depletion rates across 37 African countries 
of 22 kg N, 2.5 kg P and 15 kg K per ha. Because of such 
depletion, biological nitrogen (N2) fi xation is critical to 
the agricultural sustainability of these areas, but is often 
constrained by the absence in the soil of effi cient and 
competitive rhizobia. There is an obvious need to improve 
the availability, quality, and delivery of such rhizobia for 
every cropped legume.
 “The practice of transferring soil from a fi eld where 
legumes have been grown to new areas being planted to 
the same crop, dates back to ancient times. It became the 
recommended method of inoculation after Hellriegel’s 
report on the N nutrition of leguminous plants in 1886, and 
was followed soon thereafter by the fi rst use of rhizobial 
inoculants (Voelcker, 1896; Fred et al., 1932). However, 
after over a century of rhizobial inoculation, most of the 
inoculants produced in the world are still of relatively poor 
quality (FAO, 1991; Olsen et al., 1994; 1996; Brockwell 
and Bottomley 1995; Lupwayi et al., 2000; Stephens and 
Rask, 2000). In this chapter, we discuss some aspects related 
to inoculant production and inoculation. Complementary 
information can be obtained from other reviews (Smith, 
1992; Brockwell and Bottomley, 1995; Brockwell et al., 
1995; Lupwayi et al., 2000; Stephens and Rask, 2000; 
Catroux et al., 2001; Date, 2001).
 “2. Strain Selection: Successful inoculation starts with 
the establishment of long-term programs of strain selection 
and the identifi cation of elite strains for each legume host 
of interest. Emphasis in this selection program should be 
given to a high capacity for N2 fi xation with all commonly 
used cultivars of the legume in question, competitiveness 
with indigenous or naturalized rhizobia, tolerance to 
environmental constraints, and the ability to persist in soil. 
Selection for specifi c ecosystems, unusual soil physical 
or chemical constraints, specifi c environmental concerns 
(temperature or soil acidity), or specifi c local cultivars may 
also be important (e.g., Jones and Hardarson, 1979; Hungria 
and Bohrer, 2000; Hungria and Vargas, 2000; Mpeperecki 
et al., 2000; Stephens and Rask, 2000; Chen et al., 2002; 
Mostasso et al., 2002). Important characteristics not often 
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considered in strain selection are performance in storage and 
culture (Balatti and Freire, 1996), genetic stability (FAO, 
1991), and the ability to survive on seeds (Lowther and 
Patrick, 1995). These traits have also been considered by 
Burton (1981), Roughley (1970) and Keyser et al. (1993).
 “2.1. A Successful Approach: The Brazilian Strain 
Selection Program for Soybean and Common Bean: Soybean 
(Glycine max L. Merr.) was introduced to Brazil in 1882, 
with large-scale cultivation of bred cultivars initiated 
in the 1960s (Vargas and Hungria, 1997; Hungria and 
Bohrer, 2000). As Brazilian soils were originally devoid 
of bradyrhizobia that were effective with soybean (Vargas 
and Suhet, 1980; Hungria and Vargas, 2000; Ferreira and 
Hungria, 2002), inoculants were also introduced in the early 
1960s, mainly from the United States. Strain selection both 
for locally adapted cultivars and for tolerance to the often 
acid-soils conditions started immediately (Dobereiner et 
al., 1970; Peres and Vidor, 1980; Vargas et al., 1992; Peres 
et al., 1993; Hungria and Vargas, 2000) with outstanding 
results. However, as the national mean yield for soybean 
has increased from 1,166 kg per ha in 1968/69 to 2,765 kg 
per ha in 2002/2003, plant demand for N has also increased. 
Further, more than 90% of the areas cropped to soybean 
today have been previously inoculated and have established 
bradyrhizobial populations of at least 103 cells per gm of 
soil. Both situations contribute to a need for more effi cient 
and competitive strains (Hungria et al., 2001b; 2002)...”
 “Strain-selection programs in Brazil initially emphasized 
elite strains from foreign countries, but have since changed 
to selection amongst adapted strains obtained from locally-
grown soybeans several years after their introduction. Grain 
yield has always been the major factor considered, but other 
parameters used in the identifi cation of superior strains 
have included plant vigor, N2 (C2H2) reduction, total N 
accumulated in tissues, N harvest index, ureide content in 
tissues, and nodule occupancy (Peres and Vidor, 1980; Peres 
et al., 1984; 1993; Neves et al., 1985; Vargas et al., 1992; 
Hungria et al., 1998; Santos et al, 1999; Hungria and Vargas, 
2000). The four strains used in the production of commercial 
inoculants in Brazil today can each fulfi ll the crop’s need for 
N at yields greater than 4,000 kg per ha (Vargas et al., 1992; 
Peres et al., 1993; Vargas and Hungria, 1997; Hungria et al., 
2001b). This program continues (see Table 1) with soybean 
bradyrhizobia having both a higher capacity for N2 fi xation 
and improved competitiveness already available and soon to 
be released for commercial purposes.” Address: 1. Embrapa 
Soja, Cx. Postal 231, 86001-970, Londrina, PR [Parana] 
Brazil.

1915. Kaewsuralikhit, Sirilak; Yokoyama, T.; Kouchi, H.; 
Arima, Y. 2005. Comprehensive analysis of plant gene 
expression in soybean root nodules at different growth 
stages. Soil Science and Plant Nutrition 51(4):535-47. [48 
ref]

• Summary: “Biologically fi xed nitrogen, particularly that 
fi xed by the legume-rhizobium symbiosis in agricultural 
practices, is a cost-effective and practical alternative or 
complement to industrially manufactured N fertilizers 
(FAO 2003). Future development of technologies related to 
legume-rhizobium symbiosis will potentially benefi t global 
and regional environments and sustainable agriculture by 
reducing greenhouse gas emissions, nitrogenous water 
pollution and fossil energy consumption. Application of 
rhizobium inoculants to particular leguminous crops such as 
soybean, groundnut and common bean is important, because 
these crops are signifi cant components of the human diet 
worldwide. Soybean is further important because it is mainly 
used as a source of fodder and industrial oil.” Address: 1. 
Faculty of Agriculture, Tokyo Univ. of Agriculture and 
Technology, Fuchu, 183- 8509 Japan.

1916. Bramblett, Billy. 2006. The real history of Wildwood 
Natural Foods after its merger with Midwest Harvest to 
become Wildwood Harvest in 2001 (Interview). SoyaScan 
Notes. Feb. 17. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: This history in quite different from the one 
told by Jeremiah Ridenour in Feb. 2005 when everything 
looked bright. Both Billy and Jeremiah have left Wildwood 
/ Pulmuone and have each started new businesses–although 
Billy has a contract to serve as a consultant for 3 years. 
Jeremiah took severance on 30 June 2006. Billy is working 
with his wife on a rug company that imports Tibetan-style 
rugs from Kathmandu, Nepal. Jeremiah has started Wise 
Decisions and does work with soy diesel.
 Pulmuone’s founder, Mr. Won [full name: Won Kyung 
Sun], who had started a farmers’ cooperative after the 
Korean war, has been honored by the United Nations for 
organic agriculture. He founded Pulmuone on Christian 
principles: “Love your neighbor” and “Respect the 
environment.” Years later, Mr. Won’s son tried to develop a 
company out of this cooperative. He started by opening some 
stores, but eventually he fell upon hard times and was about 
to lose it all. But by great good fortune his roommate was a 
law student named Seung-Woo Alex Nam. Alex said, “I’ll 
bail you out, but I want control.” So Mr. Nam took control 
of what became Pulmuone and built it into a billion dollar 
company.
 Tom Lacina has a brother named Sam Lacina who is 
a physician in Grand Rapids, Michigan. They have a third 
generation soybean farm in Iowa and Tom converted to 
organic. Tom is a musician (concert pianist) and an attorney. 
Tom and Sam Lacina bought out Paul Rosenmayr and Paul 
Orbuch of Wildwood.
 Wildwood reincorporated in Iowa, then got money from 
Iowa through tecTerra (which is managing the fund for the 
state of Iowa). They put in a lot of money, then Wildwood 
leveraged that to borrow more money and they built two 
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plants, one in Iowa and in one Watsonville, California. The 
fi nancial status of the Watsonville plant depends on who you 
ask. Wildwood thought it was doing quite well since it was 
generating quite a bit of margin–although not as good as it 
used to when Wildwood was in Fairfax or Santa Cruz. The 
overhead now costs much more.
 In 2002 Wildwood moved all the value-added 
production, which had been in both Fairfax and Santa 
Cruz, to Watsonville. We started making these value-added 
products in October 2002. Tofu production didn’t move 
until Feb. or March 2003 because Jeremiah built a tofu 
system that didn’t work; it never worked properly although 
it partially works. That was a big problem for the fi rst year 
or so. Wildwood had to go back to making tofu by hand. It 
has computer generated and controlled grinding and cooking. 
Then there are four 250 gallon vats on a second level that 
hold the soymilk at a specifi c temperature. Theoretically the 
nigari (magnesium chloride) coagulant is injected into these 
tanks then mixed into the soymilk mechanically; blades 
inside spin around. That part of the plant all worked pretty 
well. But getting the curds down to the forming boxes was 
the problem; they could never fi gure it out. But Wildwood 
had to get out of its Santa Cruz plant. So Rick Loncarich, the 
plant manager in Santa Cruz, fi nalized the move.
 So at this point the soymilk is just pumped down to the 
curding vats, the coagulant is stirred in and curding is done 
by hand. Then the curds are run through a conveyorized 
process. Billy thinks this is the best way. He has watched the 
Pulmuone style which is all mechanical, with injection of 
coagulant (mostly calcium sulfate and GDL) and little fi ngers 
stirring the mixture. Wildwood has long believed that nigari 
is the best coagulant because it makes the fi rmest tofu and 
you can handle it and reprocess it without any crumbling. It 
also makes tofu with the best fl avor.
 But in the end Wildwood ran out of money; always a 
big problem–long before Pulmuone came along. Basically, 
tecTerra in Iowa kept Wildwood afl oat, but in exchange, 
tecTerra wanted control of the company and said that 
Wildwood had to fi nd a buyer. That was a dark day; tecTerra 
ran Wildwood for over a year, and they really messed 
things up. They were using taxpayer money and they had 
been sharply criticized in the newspapers many times. So 
they were under a lot of pressure to make a success out of 
something. Their basic approach was to lay off lots of people 
to stop the fi nancial bleeding; that is sensible from a strictly 
fi nancial point of view but sort of stupid in terms longer-term 
thinking about what’s going to happen in the future.
 Then tecTerra said. “We’re not going to put any more 
money in, and you have to sell the company.” Then a 
Japanese man was CEO of Wildwood Harvest for about 3 
months. Jeremiah’s main work was helping to run the plant 
and doing some sales work too. Jeremiah had been CEO 
when Wildwood failed, so it was felt that he had had his 
chance.

 The major problem was the plant in Iowa, not the plant 
in Watsonville, California. In Iowa, it took them a year 
build a new plant and to get quality that was consistent, and 
they still have problems. Leading the project were Jeremiah 
Ridenour, Tom Lacina, and Doctor Gandhi (who comes from 
India, had been making dairy yogurt for years, then sold 
that and started working with soy. He has a huge facility up 
north–perhaps Minnesota). Using Gandhi’s technology, the 
three planned to make a cultured soy product. It took them 
almost 18 months, after the plant was built, to work through 
all the quality and microbial problems. Wildwood was 
burning through money faster than they had it to burn. The 
plant in Watsonville was late and over budget. The plant in 
Iowa was on time and on budget, but it took them more than 
a year to get the product going. Tom Lacina kept making 
tofu at his original tofu shop; the new facility was only for 
cultured soy products. The new plant is still running, but they 
have very low volume and very high overhead. The cost of 
making a product is more than the sale price. The cultured 
products plant in Iowa is still losing money hand over fi st.
 Meanwhile, Wildwood had already met Pulmuone 
U.S.A. (founded in Jan. 1991, a subsidiary of Pulmuone Co., 
Ltd. of Korea). at expos. Pulmuone began to take an interest 
in Wildwood, Wildwood told them everything and showed 
them everything–complete transparency. The fi rst important 
thing Pulmuone did, in April 2004, as part of a strategic 
alliance, was to make an equity investment in Wildwood; 
they purchased shares of stock, but they ended up owning 
less than 50% of the shares.
 At Yansei University Pulmuone has 85 PhDs doing 
everything you can think of all the time. So they send their 
people over and those people make reports and complete 
a very detailed analysis of the situation. Billy thinks they 
spend way too much time analyzing everything.
 To celebrate the Pulmuone’s 25th anniversary, Pulmuone 
took Jeremiah, Tom Lacina and Billy to Korea for 4-5 days 
fi rst class. Also on the trip were Rachel Stauffer, of Cybus 
Capital (that ran the tecTerra fund for the state of Iowa) 
and Paul Kang, who would soon be CEO of the merged 
company.
 Tom Lacina’s records show (e-mail of 21 March and 
2 April 2013): “April 19, 2004 is the date of acquisition 
by Pulmuone U.S.A. of controlling interest in Wildwood 
Natural Foods (there was a name change at that time from 
Wildwood Harvest to Wildwood Natural Foods).
 “We arrived in Seoul the eve of May 10, 2004 and left 
Seoul on the morning of May 14, 2004. While there we 
joined in celebrating Pulmuone’s 25th Anniversary and 
toured its largest plant, distribution center, R&D center, and 
stores. We visited the founder of Pulmuone and met some of 
the Board of Pulmuone.
 “The fi rst meeting of the Board of Directors of 
Wildwood Natural Foods, Inc., after the acquisition by 
Pulmuone occurred on May 12, 2004, at Seoul, South Korea.
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 “Billy stole all the attention because he looked like a 
rock and roll star!
 “The next step was that Wildwood Natural Foods 
exchanged stock for the assets of Pulmuone U.S.A. in order 
to have Wildwood Natural Foods serve as the operating 
entity and Pulmuone U.S.A. serve as the holding company. 
This was an Asset Purchase Transaction, not a statutory 
merger. The documentation became messy during this 
transition at the end of 2004, but a reasonable date to use is 
December 16, 2004. I reference December 16, 2004, because 
that is the date when Wildwood Natural Foods resolved 
to use a fi ctitious name–PMO Wildwood–which was later 
adopted as the corporate name on October 6, 2005, and then 
changed to Pulmuone Wildwood on December 1, 2005. In 
fact, the process of collecting all the signatures on the asset 
purchase document took a couple weeks.
 “We’ve re-purposed the tofu facility on my farm into an 
artist residency–GrinCityCollective.org. I continue to work 
for Pulmuone, but just as general counsel in the USA.”
 Returning to Billy’s recollections: In Korea (May 
2004) Pulmuone showed them everything, treated them 
with great respect, included them in everything. Billy 
clearly remembers mandated boilermakers and karaoke 
performances. Aside from that, Billy, Jeremiah, and Tom 
thought things looked very promising. “We were very upbeat 
about it” (Continued). Address: Pulmuone Wildwood.

1917. INTSOY. 2006. Processing and marketing soybeans: 
Meat, dairy and baking applications, May 1-5, 2006 
(Leafl et). Urbana, Illinois. 4 panels each side. Each panel: 22 
x 9 cm.
• Summary: This glossy leafl et (green and black on white) 
announces a 5-day course ($1,800) plus the course and an 
extended workshop schedule ($2,400). The program now 
has 15 corporate sponsors: The Solae Co., Staeta, Insta-
Pro, Proviant, BAR, N.A., Inc., SOI, ADM, Assoy, Wenger, 
Microsoy Corporation, US Soy, Silk, Kikkoman, Cargill, and 
Buehler. Course schedule: Welcome, international soymilk 
processing, success stories, soymilk, and soy products, 
marketing, soy fl our, soy and meat, hot topics (soy infant 
formula, soy and reduction of chronic disease, soy allergies, 
quality and stability of soybean oil, specialty soybean 
varieties, biotechnology of soybeans). A list of featured 
speakers are given; many are from the corporate sponsors!
 Talk with INTSOY employee. 2005. The “short course” 
has been discontinued; it was established through a grant, has 
come to an end. The course is now under the aegis of NSRL. 
In the year 2000 the 4-day course attracted 28-30 people. 
Address: National Soybean Research Lab. (NSRL), 1101 W. 
Peabody Dr., Urbana, Illinois 61801. Phone: (217) 244-1706.

1918. Leader-Telegram (Eau Claire, Wisconsin). 2006. New 
horticulturist brings world experience to county: Tom Kalb. 
April 15. p. 25.

• Summary: “Job: Horticulturist for Eau Claire County’s 
UW-Extension offi ce.
 “Age: 47.”
 “Experience:... Spent past six and a half years in Taiwan 
at the World Vegetable Center.” There he worked “in the 
information and communication offi ce.”

1919. Wijeratne, Wilmot B. 2006. Update on INTSOY 
(Interview). SoyaScan Notes. July 21. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: INTSOY, which is now part of the National 
Soybean Research Laboratory (NSRL) has rebounded 
from the time when Wilmot was director. NSRL now has 
continuing / recurring funds from the State of Illinois; 
the initiative is value added agriculture. NSRL maintains 
INTSOY as an outreach arm for the value added processing 
sector, both domestic and international. Karl Weingartner 
is now in charge of all the outreach programs for INTSOY, 
which now deals mostly with commercial companies 
that are looking for new technologies and processes that 
INTSOY can supply. INTSOY did valuable work with 
foreign governments in introducing soybeans into many 
new Third World countries, but when it comes to post-
harvest, the government has no business there and most 
foreign governments are getting out. Address: Director, Soy 
Innovations International, a div. of Triple “F”, Inc., 10104 
Douglas Ave., Des Moines, Iowa 50322. Phone: 1-800-799-
7523.

1920. Vanlauwe, Bernard; Giller, K.E. 2006. Popular myths 
around soil fertility management in sub-Saharan Africa. 
Agriculture, Ecosystems and Environment 116(1-2):34-46. 
Aug. [69 ref]
• Summary: Contents: Abstract. 1. Introduction. 2. Myths 
surrounding nutrient balances (Nutrient balance studies 
of smallholders in Africa have been given considerable 
attention since the early 1990s): 2.1. Myth: nutrient balances 
are always negative. 2.2. Myth: nutrient balances can be used 
to derive crop fertilizer requirements.
 3. Myths surrounding fertilizers; 3.1. Myth: fertilizers 
damage the soil (and make smallholders dependent on 
countries in the North). 3.2. Myth: fertilizers are not used 
in Africa as they are too expensive. 3.3. Myth: fertilizer 
recommendations are a useful tool in disseminating 
information regarding fertilizer use to small-scale farmers. 
3.4. Myth: fertilizers cause eutrophication in Africa (No. The 
main problem in Africa is nutrient shortage).
 4. Myths surrounding rock phosphate (“Vast areas of 
SSA experience moderate to acute phosphorus defi ciency, 
which is for most regions the second most important plant 
nutrient after nitrogen”): 4.1. Myth: adding rock phosphate 
(RP) to compost increases its short term phosphorus (P) 
availability.
 5. Myths surrounding organic inputs: 5.1. Myth: organic 
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inputs can sustain crop production. 5.2. Myth: organic inputs 
decrease pest and disease attack.
 6. Myths surrounding legumes: 6.1. Myth: all legumes 
fi x nitrogen. 6.2. Myth: all legumes have a specifi c need for 
inoculation (“Varieties of soyabean from Asia (Thompson 
et al., 1991), or those which have been through only a few 
selection cycles from Asian parental genotypes (Mpepereki 
et al., 2000) are able to nodulate with indigenous rhizobia 
in soils where they have never been grown and do not need 
inoculation. A breeding programme at IITA in Nigeria has 
been successful in re-introducing the ability to nodulate with 
indigenous rhizobial populations (Kueneman et al., 1984; 
Sanginga et al., 1996”)). 6.3. Myth: legumes are a source of 
free nitrogen. 6.4. Myth: growing legumes always leads to 
improvement in soil fertility.
 7. Concluding remarks.
 It remains unclear whether the cultivation of grain 
legumes, such as soybean, results in a net drain or gain of 
N in cropping systems. Address: 1. Tropical Soil Biology 
and Fertility Inst. of the International Centre for Tropical 
Agriculture (TSBF-CIAT), P.O. Box 30677, Nairobi, 
Kenya; 2. Plant Production Systems, Dep. of Plant Sciences, 
Wageningen Univ., P.O. Box 430, 6700 AK Wageningen, 
The Netherlands.

1921. Easter, Robert A. 2006. From the director’s desk. 
NSRL Bulletin (National Soybean Research Laboratory, 
Urbana, Illinois) 13(3):7. Oct.
• Summary: “With Steve Pueppke’s departure last 
December, I assumed the directorship of the National 
Soybean Research Lab (NSRL) on an interim basis. In that 
role, I recently visited both Honduras and Haiti as part of the 
World Initiative for Soy in Human Health (WISHH).
 “The WISHH projects are managed very capably in the 
NSRL by Pradeep Khanna, Karl Weingartner, Megan Puzey, 
and the other staff.
 “Pradeep Khanna and Karl Weingartner were part of the 
team on this trip along with Steve Scates, immediate past 
chairman of the Illinois Soybean Association (ISA) and Lyle 
Roberts, Executive Director of ISA. Former NSRL Director 
Steve Sonka, who contributed much to the development and 
implementation of the WISHH program, and Megan Puzey 
accompanied us to Honduras.
 “There are several dimensions to the project in 
Honduras–introduction of soy-protein-enriched cookies 
in the nation’s school feeding program, two major 
demonstration projects using soy protein in maternal and 
infant (6 months to 36 months) dietary programs, and the 
development of micro-enterprises around soy foods.
 “About 75 national leaders, academics, and non-
governmental organization (NGO) staff attended the WISHH 
conference organized as a part of the First Lady’s policy 
dialogue.
 “The environment is different and clearly more diffi cult 

in Haiti. There has been political instability for several years 
and, with about 20,000 United Nations ‘peace keepers’ in 
the country, their presence was very evident on the streets of 
Port-au-Prince.
 “Many dedicated local citizens and expatriates are 
working against diffi cult odds to improve circumstances for 
the nation. One heroic fi gure is the Rector of the University 
of Haiti, Pierre Poquiot. During this diffi cult period, he has 
persevered in sustaining the institution.
 “Dr. Poquiot met with various administrators on 
our campus earlier this summer to discuss possible joint 
activities, and I recently had the opportunity to represent 
our campus in signing a Memorandum of Understanding to 
explore opportunities for collaboration.
 “The NSRL has committed resources that will allow 
six master’s degree students or University of Haiti faculty 
members to spend a semester in the Lab doing soybean-
related research and educational activities. We also met with 
an offi cial of the U.S. Agency for International Development 
concerning potential funding.
 “The immediate purpose for being in Haiti was to 
participate in a conference on the role of soy protein in 
contributing to sustainable nutritional programs. The event 
was attended by about 120 participants, including several 
ministers and leaders of key non-government agencies such 
as World Vision, CARE, UNICEF, etc.
 “It is likely that the government there will commit to 
introducing soy protein products into a program that provides 
meals to about 400,000 school children in Haiti every day.
 “This effort is part of our ambition to be a globally 
preeminent college. We accomplish that in signifi cant part 
by the research that we do and the future leaders that we 
graduate.
 “Our international involvement not only provides 
opportunities for individual personal development, but it 
gives global visibility to the quality of our faculty and the 
excellence of our efforts.”
 A large portrait photo shows Robert A. Easter. Address: 
Dean, College of Agricultural, Consumer and Environment 
Sciences and Director of NSRL.

1922. Steinfeld, Henning; Gerber, Pierre; Wassenaar, Tom; 
Castel, Vincent; Rosales, Mauricio; de Haan, Cees. 2006. 
Livestock’s long shadow: Environmental issues and options. 
Rome, Italy: Food and Agriculture Organization of the 
United Nations (FAO). 414 p. Nov. 26. *
• Summary: Raising “the livestock needed to produce the 
276 million tons of meat consumed in 2006 was responsible 
for almost a fi fth of total greenhouse gas emissions” (Source: 
Vital Signs 2007-08, Worldwatch Inst., p. 9).
 “This report aims to assess the full impact of the 
livestock sector on environmental problems, along with 
potential technical and policy approaches to mitigation. The 
assessment is based on the most recent and complete data 
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available, taking into account direct impacts, along with 
the impacts of feed crop agriculture required for livestock 
production.
 “The livestock sector emerges as one of the top two 
or three most signifi cant contributors to the most serious 
environmental problems, at every scale from local to 
global. The fi ndings of this report suggest that it should be 
a major policy focus when dealing with problems of land 
degradation, climate change and air pollution, water shortage 
and water pollution, and loss of biodiversity.
 “Livestock’s contribution to environmental problems 
is on a massive scale and its potential contribution to their 
solution is equally large. The impact is so signifi cant that 
it needs to be addressed with urgency. Major reductions in 
impact could be achieved at reasonable cost” (Source: www.
fao.org/icatalog).

1923. IITA. 2006. Annual report 2006. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 81 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2006-full-version.pdf
• Summary: Soy is mentioned 15 times in this annual report. 
There is no section on soybeans. Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1924. Giller, K.E.; Dashiell, K.E. 2006. Glycine max (L.) 
Merr. In: M. Brink, G. Belay, eds. 2006. Plant Resources of 
Tropical Africa. 1. Cereals and Pulses. PROTA Foundation, 
Wageningen, Netherlands/Backhuys Publishers, Leiden, 
Netherlands/CTA, Wageningen, Netherlands. 297 p. See p. 
76-82. Literature on p. 242-288. Illust. 24 cm. [28 soy ref]
• Summary: Contents: Protologue. Family. Chromosome 
number, Synonyms. Vernacular names. Origin and 
geographic distribution. Uses. Production and international 
trade. Properties. Description. Other botanical information. 
Growth and development. Ecology. Propagation and 
planting. Management. Diseases and pests. Harvesting. 
Yield. Handling after harvest. Genetic resources. Breeding. 
Prospects. Major references. Other references. Sources of 
Illustration. A map (p. 76) shows where Glycine max is 
planted in Africa.
 Page 76. The soybean may have been introduced to 
Sub-Saharan Africa in the 19th century by Chinese traders 
along the east coast of Africa (no source is given). Soybean 
was fi rst cultivated in Tanzania in 1907 and Malawi in 1909. 
Today, soybean is widely cultivated in tropical, subtropical 
and temperate regions worldwide. “The slow distribution 
outside of Asia can be explained by the absence of soyabean 
specifi c rhizobia in the soils of other regions; the crop only 
developed in the United States at the beginning of the 20th 
century, following the discovery of the nodulation process by 
scientists.”
 An interesting section (p. 76) discusses uses in Tropical 
Africa.

 Note: This document contains the earliest date seen 
for soybeans in Nyasaland, or the cultivation of soybeans 
in Nyasaland (1909). The source of these soybeans is 
unknown. Address: 1. Plant Production Systems, Dep. of 
Plant Sciences, Wageningen Univ., P.O. Box 430, 6700 AK 
Wageningen, Netherlands; 2. International Inst. of Tropical 
Agriculture (IITA).

1925. Bharadwaj, C.H.; Tara Satyavathi, C.; Husain, S.M.; 
Chauhan, G.S.; Srivastava, R.N. 2007. Divergence studies 
in early-maturing soybean (Glycine max (L.) Merrill) 
germplasm accessions in India. Plant Genetic Resources 
Newsletter (FAO/IBPGR) No. 149. p. 17-21. March. [10 ref. 
Eng; fre; spa]
• Summary: Summary: “Earliness has been a trait long 
sought by both crop physiologists and breeders for drought 
avoidance. In India, there is an obvious need for early 
varieties of soybean, particularly when there is a break 
in the monsoon and the crop has to complete its cycle on 
the available moisture. Further, in the cropping system of 
Malwan plateau, where farmers grow a soybean-potato-
wheat rotation, there is demand for short-duration varieties 
(<90 days) to fi t in the cycle. The non-availability of suitable 
varieties in this early group (<90 days), with the exception 
of the farmer variety ‘Samrat’, stimulated a study of the 
germplasm available at the National Research Centre for 
Soybean, Indore, for earliness; 87 accessions were evaluated 
for plant height, branch number, pods per plant, 100-seed 
weight, days to fl owering, days to maturity, reproductive 
period and seed yield per plant. All the genotypes showed 
signifi cant variability, indicating considerable diversity. 
Based on the D2 Mahalanobis’ clustering, these 87 genotypes 
could be grouped into eight clusters. The germplasm 
accessions selected from this study could be used as parental 
material in a soybean breeding programme for earliness.” 
Address: 1. Plant Breeding, Div. of Genetics, Indian 
Agricultural Research Institute, Pusa, New Delhi–110012, 
India; 2. National Research Center for Soybean, Khanddwa 
Rd., Indore 452 017, Madhya Pradesh, India.

1926. SoyaScan Notes. 2007. Livestock, global warming, and 
water shortages (Overview). April 14. Compiled by William 
Shurtleff of Soyinfo Center. [2 ref]
• Summary: A “recent United Nations report says almost 
a fi fth of global warming emissions come from livestock 
which adds up to more emissions than come from all the 
world’s transportation combined! The biggest user of water 
in the U.S. is, you guessed it, animal agriculture. They say 
the amount of water it takes to raise a thousand pound steer 
could fl oat a destroyer.” Source: Plenty Bulletin. 2007. 
Spring. Cover letter by Peter Schneider.
 Note 1. When manure breaks down / degrades, it turns 
into methane, which is a powerful greenhouse gas–about 62 
times as powerful as carbon dioxide.
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 Note 2. A key concept here is global warming potential 
(GWP). The GWP depends on both the effi ciency of the 
molecule as a greenhouse gas and its atmospheric lifetime. 
GWP is measured relative to the same mass of carbon 
dioxide and evaluated for a specifi c timescale. Carbon 
dioxide is defi ned as having a GWP of 1 over all time 
periods. Methane has an atmospheric lifetime of 12 ±3 years 
and a GWP of 62 over 20 years, and 23 over 100 years. The 
decrease in GWP associated with longer times is due to the 
fact that the methane is degraded to water and carbon dioxide 
by chemical reactions in the atmosphere.

1927. Sullivan, Cheryl L.; Nash, Marilyn. 2007. Soy on the 
menu: Recipes for foodservice. Champaign-Urbana, Illinois: 
Illinois Center for Soy Foods. 52 p. Illust. No index. 26 cm. 
Series: Soy in the American Kitchen.
• Summary: This book has a creative format: (1) An outer 
color cover folds over the white spiral binding. (2) The pages 
are spiral bound across the top. (3) The bottom unfolds like 
a gusset so the book stands up by itself on a table with the 
pages angled slightly back on a table. (4) A CD-ROM comes 
with the book. Remarkably, the whole package sells for only 
$3.00!
 Contents: Bringing soy foods to the American table: 
Soy in foodservice, why choose soy?, soy foods, vegetarian 
and vegan recipes [in this book], recipe information, nutrient 
information, acknowledgements. Recipes: Appetizers. 
Breakfast. Breads. Salads. Soups. Side dishes. Main dishes. 
Desserts.
 The recipes in this book use: Soy fl our, soymilk, 
tofu, textured vegetable protein / TVP [texture soy fl our], 
edamame, black soybeans, soy analogs [meat and dairy 
analogs].
 Sidebars include: Biodiesel (p. 10). Research shows 
kids like soy in school lunches (p. 11). Uncommon soy 
foods: Tempeh, miso, okara, natto. Are you soy savvy?: Why 
is soy fl our added to baked goods? (p. 14). U.S. soybean 
production, yield, exports, and domestic usage (1979 vs. 
2004) (p. 16). Industrial uses of soybeans: Soy candles, 
ink, biodiesel, soy cleaners, waterproofi ng sealants, soy silk 
(fabric). Are you soy savvy? Edamame (p. 19). INTSOY (p. 
22). NSRL (p. 24). What is the soybean checkoff? (p. 27). 
WISHH initiative for soy in human health (p. 29, 30). Illinois 
Soybean Association (p. 34). What is okara? Why should you 
shake up a carton of soymilk? (p. 39). Make your own tofu 
(p. 47). Address: 1. M.A., R.D., Research Dietitian; 2. Ph.D., 
Project coordinator. Both: 170 National Soybean Research 
Center, 1101 W. Peabody Dr., Urbana, Illinois 61801. Phone: 
(217) 244-1706 or www.soyfoodsillinois.uiuc.edu.

1928. Charles, Sean. 2007. Soybean demand continues to 
drive production (Document part). In: Linda Starke, ed. 
2007. Vital Signs 2007-2008: The Trends that are Shaping 
Our Future. New York, NY: W.W. Norton & Co. 166 p. 166 

p. See p. 22-23; 13, 24, 40. [28 ref]
• Summary: Figures show: (1) Graph of world soybean 
production, 1961-2005. It has risen steadily and continues 
to accelerate. In 2005 world soybean production reached a 
record 214 million tons.
 (2) Pie chart of soybean production: Top seven 
countries, 2005 (in million tons): 1. United States 83.4. 2. 
Brazil 53.1. 3. Argentina 38.3. 4. China 16.8. 5. India 6.3. 6. 
Paraguay 3.5. 7. Canada 3.2. Note that the top 4 countries 
accounted for 90% of world production. Over the past 25 
years, U.S. market dominance has eroded, as Brazil and 
Argentina have risen. “The United States produced 60% of 
the world’s soybeans in 1980 but only 35% in 2005.
 (3) Graph of world soybean harvested area, 1961-2005. 
It has risen steadily and is accelerating.
 A table shows “World soybean production 1961-2005” 
(million tons). It grew from 27 in 1961 to 59 in 1973, to 101 
in 1985, to 160 in 1998, to 2005 in 2004 and 214 in 2005.
 The declining role of the USA as an “exporter can 
be traced to increased competition from South American 
producers, growing domestic competition with corn, the 
production of biodiesel, and the resistance in some markets 
to genetically modifi ed (GM) soybeans.”
 A major source of information is FAO’s FAOSTAT 
Statistical Database, at faostat.fao.org. Address: Worldwatch 
Inst., 1776 Massachusetts Ave., N.W., Washington, DC 
20077-6628.

1929. NSRL Bulletin (National Soybean Research 
Laboratory, Urbana, Illinois). 2007. INTSOY short course 
being offered April 2008. 14(3):5. Oct.
• Summary: “INTSOY will offer its next short course, 
Processing and Marketing Soybeans for Meat, Dairy and 
Baking Applications, at its facilities from April 21 to 28, 
2008.
 “This intensive, fi ve-day course is designed for 
technical, plant management, marketing, quality control, 
and research personnel interested in promoting private 
sector expansion of soybean foods in the international 
market. Participants will receive practical information on 
soybean processing including extrusion, texturizing, soy 
milk production and dairy analogs. Participants will also 
have the opportunity to network and meet with many soy 
food companies. Hot topics to be discussed at the workshop 
include biodiesel, aquaculture and biotechnology.
 “During this fi ve-day course, participants receive 
practical information...
 “+ Does the production location infl uence the nutrient 
composition of soybeans?
 “+ What are the latest developments in soymilk 
processing?
 “+ What is new in soy biodiesel?
 “+ Why is soy important to aquaculture?
 “+ What role will soy processing play in NASA’s Mars 
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mission?
 “View http://intsoy.nsrl.uiuc.edu/courses/processing_
marketing to gain more information or to register to attend.”

1930. Keller, Elizabeth. 2007. Professor Emeritus Keith H. 
Steinkraus dies at age 89 (Web article). www.news.cornell.
edu/stories/Nov07/obit.Steinkraus.html. Nov. 13.

• Summary:  “Cornell Professor Emeritus Keith H. 
Steinkraus, a specialist in indigenous fermented foods and 
food microbiology, died Oct. 23. He was 89.
 “Steinkraus, who joined the faculty of the New York 
State Agricultural Experiment Station in 1952, graduated 
cum laude from the University of Minnesota in 1939 and 
earned a Ph.D. in microbiology in 1951 from Iowa State 
University. He was promoted to full professor in 1962 and 
retired as professor emeritus in 1988, although he remained 
active in his fi eld and at Cornell for many years afterward.
 “At Cornell, the experience of mentoring international 
students who had come from Asia, Central America and 
Africa to study the microbiology of their native foods 
prompted Steinkraus to study fermented foods, including 
tempe [tempeh], tape, trahanas, idli / dosa and the fermented 
fi sh sauces and soy products of the Far East, including miso 
and tofu.
 “In 1959 Steinkraus was invited by the 
Interdepartmental Committee for Nutrition for National 
Defense to participate in surveys of the nutritional status 
of military personnel, their dependents and the general 
populations of South Vietnam, Ecuador and Burma. 
The project was later extended to include Indonesia, the 
Philippines, Korea, Taiwan, Thailand and Malaysia.
 “Over the course of his career, Steinkraus maintained 
and developed his connections with Asia as a consultant on 
food processing issues in Indonesia and as a teacher and 
researcher at the University of the Philippines College of 
Agriculture. He lectured in Indonesia, Thailand, Singapore, 

London, Germany and Switzerland. His Handbook of 
Indigenous Fermented Foods, published in 1983, was the 
fi rst comprehensive and authoritative book on the subject.
 “Steinkraus was the American delegate to the 
United Nations Environmental Program, United Nations 
Educational, Scientifi c and Cultural Organization and 
International Cell Research Organization panel on applied 
microbiology and biotechnology and worked as a consultant 
to the United Nations Industrial Development Organization 
to determine how genetic engineering and biotechnology 
could be used to help developing countries in Africa. He was 
honored in 1985 with the Institute of Food Technologists’ 
International Award and was a fellow of the American 
Association for the Advancement of Science and the 
American Academy of Microbiology.
 “A memorial service will be held Sunday, June 8, at 
2 p.m. in Sage Chapel.” Address: Part-time writer for the 
College of Agriculture and Life Sciences, Cornell Univ.

1931. IITA. 2007. Annual report 2007. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 104 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2007-full-version.pdf [65+ ref]
• Summary: Soy is mentioned 40 times in this annual report. 
The section on soybean is on pages 14-15.
 “In Africa, soybean is grown on about a million ha 
with an average annual production of one million tons. The 
countries with considerable area under soybean production 
include Nigeria, Uganda, South Africa, Zimbabwe, Rwanda, 
DRC [DR Congo], Zambia, and Malawi. In comparison to 
Asia and North America, soybean is a relatively new crop to 
tropical Africa. The production and utilization of soybean has 
expanded nearly 10-fold in Nigeria over the past 10-15 years. 
Major expansions have also been observed in Bénin, Côte 
d’Ivoire, Ghana, Togo, Uganda, and Zambia attributed, in 
part, to the crop’s high protein content (40%), and our efforts 
to disseminate suitable varieties and appropriate production 
and utilization methods.
 “In 2007, our work on soybean focused on improving 
traits such as maximizing nitrogen fi xation and optimizing 
the production of stover, tolerance to phosphorus defi ciency, 
resistance to major diseases, podshattering and lodging, 
tolerance to drought, and capacity to stimulate the 
germination of witchweed (Striga hermonthica) seeds while 
maintaining promiscuous nodulation and improved seed 
longevity. We developed varieties that combined these traits 
with other desirable agronomic features, specifi cally high 
and stable grain yields that add nitrogen and organic matter 
to the soil. Also, the high stover yields are a source of feed 
for livestock especially during the dry season. Farmers have 
expressed a preference for varieties with large seeds and 
cream color and these traits are also being incorporated into 
breeding lines.
 “From 2001-2007, we produced three new soybean 
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lines that could fi x 10% more nitrogen than the current 
best widely grown variety. This is in line with our breeding 
strategy that focuses on developing lines that are capable of 
nodulation with native rhizobia, thus eliminating the need for 
inoculation with commercial rhizobia at the time of planting.
 “An important trait that has been incorporated into our 
soybean breeding lines is the increased capacity to stimulate 
the germination of witchweed seeds, thereby contributing to 
their depletion in the soil. In 2007, we evaluated 209 soybean 
lines for this trait. Two lines stimulated 31% germination 
of witchweed seeds. The best soybean line screened for this 
trait caused 36% suicidal germination.
 “This year, we initiated variability studies of the rust 
pathogen and developed effi cient and rapid methods to 
evaluate soybean lines for rust resistance. These studies were 
based on an earlier survey concluded in 2006 that mapped 
the geographical distribution of soybean rust (Phakpsora 
pachyrhizi) in Nigeria. These surveys have shown that areas 
affected by rust have been expanding.
 “Local varieties and released cultivars in Nigeria are 
susceptible to the Asian soybean rust, which has been present 
in the country since 1999. In 2006, the disease was recorded 
for the fi rst time in the DRC and Ghana, but was still absent 
in Bénin and Sierra Leone. To control the further spread and 
to minimize the adverse effects of this disease, we initiated 
in 2007 a collaborative project with USDA-ARS at the 
University of Illinois to develop lines resistant to soybean 
rust. So far, we have received 100 soybean accessions 
for rust resistance screening in Nigeria. After repeated 
evaluation both on-station and on-farm, we identifi ed several 
rust-resistant accessions, with two currently being used in 
our rust resistance breeding program. This year we also 
continued research to determine the genetic diversity in the 
Nigerian rust population.” Address: PMB 5320, Oyo Road, 
Ibadan, Nigeria.

1932. Kamara, Alpha Y.; Abaidoo, R.; Kwari, J.; Omoigui, 
L. 2007. Infl uence of phosphorus application on growth 
and yield of soybean genotypes in the tropical savannas of 
northeast Nigeria. Archives of Agronomy and Soil Science 
53(5):539-52. *
• Summary: “The cultivation of soybean is increasing in the 
savannas of Nigeria due to its widespread use in the food and 
feed industry. Production is, however, constrained by low 
soil phosphorus (P) levels in northeast Nigeria.” Address: 
International Institute of Tropical Agriculture, Ibadan. 
Nigeria.

1933. Coyne, D.L.; Oyekanmi, E.O. 2007. Symbiotic 
nitrogen fi xation of two soybean genotypes as affected by 
root-knot nematode and microsymbionts. J. of Biological 
Sciences (The) 7(7):1221-26. [20 ref]
• Summary: “Abstract: The ability of soybean to 
symbiotically fi x Nitrogen (N) was found to be substantially 

reduced (p ó 0.05), after inoculation with root-knot nematode 
(Meloidogyne incognita).” Address: 1. International Inst. of 
Tropical Agriculture, Ibadan, Nigeria; 2. Dep. of Botany and 
Microbiology, Univ. of Ibadan, Nigeria.

1934. El-Hage Scialabba, Nadia. 2007. Foreword. In: 
William Lockeretz, ed. 2007. Organic Farming: An 
International History. Oxfordshire, UK; Cambridge, 
Massachusetts: CAB International. xi + 282 p. See p. ix-xi.
• Summary: Some say it started thousands of years ago, 
when hunter-gatherers settled down and took up agriculture. 
“After all, farmers of the remote past certainly did not have 
to deal with synthetic chemicals! However, true organic 
agriculture is practised by intent, not by default; you do not 
automatically become organic simply because you never 
used prohibited chemicals anyway. This makes it clear 
that organic agriculture started much more recently. It is 
hard to specify exactly when, but early landmarks include 
the founding of biodynamic agriculture in the 1920s, the 
emergence of a strongly organized movement in the UK 
in the 1940s and the promulgation of the fi rst organic 
production standards in the 1960s.”
 Organic agriculture is an “oasis,” “a vibrant and 
innovative movement for cultural and social development.” 
Address: Senior Offi cer (Environment and Sustainable 
Development), Food and Agriculture Organization of the 
United Nations (FAO).

1935. Bradsher, Keith. 2008. A new, global oil quandary: 
Costly fuel means costly calories. New York Times. Jan. 19. 
p. A1, A7. International ed.
• Summary: The rising price of petroleum, the increasing 
use of food crops for biofuels, and the more affl uent diet in 
China are driving up the price of basic foodstuffs worldwide. 
Costly fuel means costly food. Graphs show: (1) The export 
price of 60 internationally commodities has risen 137% since 
Jan. 2005. (2) No category has risen faster than oils and 
fats. (3) The price of soybean oil and palm oil (now used to 
replace soy oil since palm oil contains no trans fats) have 
risen dramatically.
 Note: 2008 will long be remembered as the year when 
food prices increased dramatically worldwide. See FAO food 
price index.

1936. Food and Agriculture Organization of the United 
Nations (FAO). 2008. FAOSTAT database. http://faostat.fao.
org.
• Summary: This database contains soybean production, 
area harvested, yield, and trade statistics for many nations 
worldwide, but soybean production and area are given for 
only six nations in Central Asia–for example. Statistics are 
given in spreadsheet form.
 To access this data: On top BLUE bar click Production. 
On #2 Green bar click ProdSTAT. On #3 light orange bar 
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click Crops. In the Subject box: Default = Area Harvested. 
Or scroll down and click Production Quantity. Commodity: 
Scroll down and click soybeans.
 According to this FAO data: Turkey was the fi rst country 
in Central Asia to produce a signifi cant quantity of soybeans. 
In 1961 they produced 4,500 tonnes (metric tons). This 
increased to 12,800 tonnes in 1972, then reached a peak of 
250,000 tonnes in 1987; it gradually fell to 47,300 tonnes in 
2006, the last year for which statistics are given.
 In 1992 FAO soybean production statistics began to 
appear for fi ve more Central Asian nations: Azerbaijan, 
Georgia, Kazakhstan, Kyrgystan, and Tajikistan.
 Azerbaijan’s production of soybeans was 400 tonnes in 
1992, gradually decreasing to a low of zero tonnes in 2002 
and 2003, then rising to 52 tonnes in 2006.
 Georgia’s soybean production rose from 400 tonnes in 
1992 to a peak of 10,734 tonnes in 2005, falling to 3,813 
tons in 2006.
 Kazakhstan’s soybean production of 11,800 tonnes in 
1992 (making it the leader in Central Asia that year), rose to 
a peak of 48,000 tonnes in 2006.
 Kyrgystan’s soybean production of 878 tonnes 
of soybeans in 1992 decreased to 300 tonnes in 2006. 
Tajikistan’s soybean production has always been very small, 
rising from 2 tonnes in 1992, to a peak of 23 tonnes in 1998, 
then falling to 9 tonnes in 2005.
 Therefore, in 2006, Kazakhstan was the largest soybean 
producer in Central Asia with 48,000 tonnes, followed 
closely by Turkey with 47,300 tonnes. Georgia was in 3rd 
place with only 3,813 tonnes.

1937. van Nieuwenhuyzen, Willem; Tomás, Mabel C. 
2008. Review article: Update on vegetable lecithin and 
phospholipid technologies. European J. of Lipid Science and 
Technology 110:472-86. April. [43 ref]
• Summary: A very important article about lecithin basics. 
Contents: Abstract. Introduction (lecithin is a mixture 
of phosphatides = phospholipids), (abbreviations: PC 
= phosphatidylcholine, PE = phosphatidylserine, PS 
= phosphatidylinositol, AI = acetone insoluble LPC = 
lysophosphatidylcholine, PA = phosphatidic acid, NHP = 
non-hydratable phospholipids, HI = hexane-insoluble, TI = 
toluene insoluble).
 Production: Production of soy lecithin, hydration of 
phospholipids, separation of the lecithin gums (wet gums in 
continuous centrifuges), drying (to <1% moisture), cooling 
(to below 50ºC).
 Composition (determined using TLC = thin-layer 
chromatography, HPTLC = high-performance TLC, HPTLC-
LSD = HPTLC with light-scattering detector, ILPS = 
International Lecithin and Phospholipid Society, NMR = 
Nuclear Magnetic Resonance, Phosphorus-31 NMR = the 
most sophisticated method).
 Quality and analysis of lecithin: Acetone insoluble, 

toluene insoluble (TI), acid value (AV), moisture, color 
(“Historically, US lecithins have been color graded as 
unbleached, single-bleached, and double-bleached.” This is 
not done in Europe. The natural color of lecithin is amber 
as measured on the Gardner color scale), peroxide value 
(POV; meq = milliequivalents), consistency (available in 
fl uid, paste-like, and plastic=solid forms), clarity (clarity is 
desired), microbiology.
 Modifi cation (food grade lecithins are typically standard 
refi ned lecithins. De-oiled lecithin powder, alcohol soluble 
fraction. Modifi cation options are {a} enzymatic and 
chemical, {b} physical fractionation to separate oil from 
phospholipids, and {c} fractionation of phospholipids); 
Modifi cation by enzymes, modifi cation by chemicals 
(hydroxylation, acetylation), fractionation for oil removal 
(acetone extraction, supercritical carbon dioxide extraction, 
near-critical propane extraction, membrane technology), 
fractionation of phospholipids (alcohol fractionation, 
chromatographic isolation).
 Emulsifying properties: Surface activity, emulsifi er and 
emulsion evaluation, phospholipid-protein interactions.
 Applications: Margarine / low-fat spreads, baked 
goods (bread, pretzels, cookies), release agents, chocolate, 
agglomerated instant powders (used as wetting and 
dispersing agents), liposome encapsulation (of fl avors, 
antioxidants, etc.), animal feed (milk replacers, fi sh feed {of 
farmed fi sh}, poultry feed).
 Food supplements and pharmaceuticals.
 Conclusion (phospholipids have a bright future with 
many new possibilities).
 Tables: (1) Legal purity specifi cations for food-
grade lecithin: The three entities are FAO/WHO Codex 
Alimentarius, European Union E322, Food Chemical Codex.
 (2) Phospholipid composition of liquid vegetable 
lecithins by 31P-NMR. Values are given for PC, PE, PI, 
PA, other phospholipids, and all phospholipids, for soy, 
sunfl ower, and rapeseed lecithins.
 (3) Fatty acid composition of vegetable lecithins. Fatty 
acid values are given for soy, sunfl ower, and rapeseed 
lecithins.
 (4) Survey of approved analytical methods: Approved by 
AOCS (American Oil Chemists Society) and DGF (Deutsche 
Gesellschaft für Fettwissenschaft).
 (5) Typical total composition of soy lecithin products: 
The products are Standard liquid lecithin, de-oiled lecithin 
powder, PC-enriched fraction.
 (6) Lecithin and emulsifi er properties in bread quality.
 Figures: (1) Molecular structure of the main 
phosphatides. (2) Block diagram of lecithin recovery. (3) 
Illustration: Two views of Horizontal continuous fi lm drier 
type SAKO KH. (4) Viscosity of lecithin during drying 
(the curve looks like a bell-shaped curve with the peak 
viscosity at about 7-8% moisture). (5) Enzymatic hydrolysis 
of lecithin. (6) Phospholipid structures at the interface 
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(of an emulsion) (7) Principles of emulsion stabilization 
(electrostatic stabilization, particle stabilization, polymer 
(steric) stabilization). Address: 1. Lecipro Consulting, 
Limmen, The Netherlands; 2. Consejo Nacional de 
Investigaciones Cientifi cas y Técnicas (CONICET), 
Centro de Investigación y Desarrollo en Criotecnologia 
de Alimentos (CIDCA), Facultad de Ciencias Exactas, 
Universidad Nacional de La Plata (UNLP), La Plata, 
Argentina.

1938. Organic and Non-GMO Report (The) (Fairfi eld, Iowa).
2008. Report says GM crops do not yield more, sometimes 
less than non-GM. 8(6):16-17. June.
• Summary: The United Kingdom-based Soil Association 
published a report showing that yields of all major GM crop 
varieties in cultivation are lower than, or at best, equivalent 
to, yields from non-GM varieties.
 “The report cites numerous sources highlighting reduced 
yields of GM crops, including US Department of Agriculture 
statistics, United Nations Food and Agriculture, Science 
Magazine, and others:
 “A 2007 study conducted at the University of Kansas 
found that GM soy yielded 10% less than non-GM.
 “An April 2006 report from the United States 
Department of Agriculture states that “currently available 
GM crops do not increase the yield potential of a hybrid 
variety. In fact, yield may even decrease if the varieties used 
to carry the herbicide tolerant or insect-resistant genes are 
not the highest yielding cultivars.”
 “A rigorous, independent study conducted in the US 
under controlled conditions demonstrated that Bt corn yields 
anywhere from 12% less to the same as highly similar 
conventional varieties (Ma & Subedi, 2005).
 “The United Nations Food and Agriculture 
Organization’s 2004 report on agricultural biotechnology 
acknowledges that GM crops can have reduced yields. Peter 
Melchett, Soil Association policy director, said:
 “’GM chemical companies constantly claim they have 
the answer to world hunger while selling products which 
have never led to overall increases in production, and which 
have sometimes decreased yields or even led to crop failures. 
As oil becomes scarcer and more expensive, we need to 
move away from oil dependent GM crops to producing food 
sustainably, using renewable energy, as is the case with 
organic farming.’”

1939. Osborn, Donald Z. 2008. Soybeans and soybean 
products in West Africa: Adoption by farmers and adaptation 
to foodways. In: Christine M. Du Bois, C.-B. Tan, and 
S.W. Mintz, eds. 2008. The World of Soy. Urbana, Illinois: 
University of Illinois Press. viii + 337 p. See p. 276-297. [48 
ref]
• Summary: Contents: Introduction. History. Growing 
soybeans in Africa. Soybeans as food. Soybeans for 

Daddawa. Bean curd. Soybeans and bean curd in Niger. 
Other local uses. Conclusion. Notes.
 A table (p. 277) shows the earliest documentation of 
soyfoods in West African countries. For each country is 
given the year fi rst noted and the source. The countries 
(listed alphabetically) are: Benin, Burkina Faso (former 
Upper Volta), Cameroon, Côte d’Ivoire, Gambia, Ghana, 
Guinea, Guinea-Bissau, Liberia, Mali, Niger, Nigeria, 
Senegal, Sierra Leone, and Togo. Note: Most of these dates 
and sources are identical to those published earlier in: 
Shurtleff, W.; Aoyagi, A. 1997. Soy in Africa: Bibliography 
and Sourcebook, 1857-1997. Lafayette, California. Soyfoods 
Center.
 The section on “daddawa” is very interesting and well 
annotated. “One relatively early and by now fairly common 
adaptation of soybeans to local foodways in West Africa 
has been its use as a substitute for seeds of the nèrè, or 
African locust bean tree (Parkia biglobosa).” The resulting 
condiment is known as daddawa (or dawa-dawa) in Hausa, 
sumbala in the Mande languages, and iru in Yoruba. The 
physical form of daddawa may appear as a small ball, a 
patty, or a cluster of ripened beans, “but it is always black 
in color and has a very pungent odor.” The product is traded 
widely from the areas of production. For example, some of 
the daddawa sold in markets in Niger was made in Nigeria. 
Making daddawa is traditionally a woman’s work; it is 
relatively labor intensive and consumes signifi cant amounts 
fi rewood [which in many areas is increasingly scarce].
 The section titled “Bean curd” notes that a milestone in 
the effort to introduce tofu to West Africa took place when 
Osamu Nakayama, a soyfoods expert, was brought to Nigeria 
by the Japanese International Cooperation Agency (JICA) 
in 1989-91 to work with IITA in Ibadan. Working with 
local people, he saw the potential for making wagashi (also 
called wara in Yoruba [or warangashi in northern Benin]) 
the West African name of a soft unripened dairy cheese, 
from soybeans, curded with the traditional coagulant–the 
sap of the giant milkweed or Sodom apple tree (Calotropis 
procera). It took Nakayama six months of research to 
fi gure out how best to use the traditional African coagulant 
with soymilk. The resulting product is said to resemble 
the West African dairy cheese more than Asian tofu, yet 
it readily found its place as a substitute for the former. “It 
compared well with the cheese in fl avor and texture, but had 
the important advantage of being much less expensive to 
produce.”
 In the decade that followed, the making of African-style 
tofu spread largely on its own through the north of Nigeria 
and across the border into Niger, becoming an important 
new source of income for many women. As it spread, new 
soymilk coagulants “were identifi ed by local producers, 
notably water in which tamarind fruit had been left to soak 
and water from rinsing pounded pearl millet, left overnight” 
to sour.
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 The section titled “Soybeans and bean curd in Niger” 
begins: “Soybeans have been subject to a limited amount 
of agronomic research in Niger and are not produced in any 
signifi cant amount.” Note: This implies that soybeans have 
been cultivated in Niger, although in small amounts. Endnote 
14 states that there have been some ongoing soybean trials in 
the southern part of the Dosso region.
 According to American Peace Corps volunteers, tofu 
started to be made in about the year 2000 in the southern 
parts of the Zinder and Maradi regions. Since that time, 
tofu has been made and marketed in Niger using soybeans 
brought in from Nigeria, in many villages, towns, and 
markets, mainly in the Hausa-speaking north-central part 
of Niger. In 2001 it was possible to fi nd tofu in the weekly 
markets of local villages in these areas, fried and sold with 
hot red pepper spice. “By 2002 it was more ready available 
in the cities of Zinder and Maradi and was produced in 
Birnin’Konni in the Tahoua region. By 2003 it was available 
in Gaya, and by midyear it was also available in Dosso town 
in the Dosso region.”
 Like the soybean used, tofu making clearly spread along 
the Hausa networks that cross the border. It seems signifi cant 
that the Hausa names for tofu differ between Zinder and 
Maradi [in south central Niger] on the one hand, where a 
loanword from Yoruba–awara–is used, and Birnin’Konni [in 
southwestern Niger] on the other hand, where the term used 
is kwai-da-kwai, suggesting a comparison with the texture of 
eggs. This suggests that different networks within the larger 
Hausaphone area were involved the transmitting the process 
for making tofu.
 In Niger, making tofu is a small home-scale activity. The 
women who make it usually do so to coincide with weekly 
rural markets or, if in larger towns, several times a week or 
even daily to fi ll the demand. Three curding agents are used. 
Four photos show tofu being made by an African woman 
in the village Guiddan Iddar, Niger, West Africa. Address: 
Former assoc. director for agriculture with the Peace Corps 
in Niger.

1940. Organic and Non-GMO Report (The) (Fairfi eld, 
Iowa). 2008. UN expert: Biofuels are main cause of world 
food crisis. 8(9):20. Oct.
• Summary: “According to UN expert Oliver de Schutter, 
recent studies show that the United States and European 
Union biofuel production were the biggest contributors to the 
world food crisis.”
 “The International Monetary Fund estimates that 70% 
of the rise in corn prices was due to biofuels; for soybeans 
the fi gure was 40%. The World Bank, said de Schutter, has 
concluded that biofuels from grains and oilseed in the US 
may have generated up to 75% of the rise in the commodity 
prices.”

1941. Sharma, Ratan. 2008. Some facts on dal (pulses 

used as food) in India (Leafl et). Haryana, India: American 
Soybean Association (ASA)–International Marketing. 1 p. 
Front and back. 30 cm. Oct.
• Summary: “Background: India is the world’s largest 
producer of pulses, which is an important component of the 
Indian diet. Also, India is the largest consumer of pulses in 
the world, accounting for about 27% of total consumption 
(FAO). It also is the top importer, with an almost stagnant 
production level. A liberal trade regime has kept imports 
in the region at around 2.5 million tonnes (metric tons) per 
annum, which is 20% of domestic production. India, imports 
pulses from the US, Canada, Australia, Myanmar, Turkey 
and Tanzania.
 “Most Indian consumers are highly sensitive to prices 
when making food purchase decisions. Higher relative prices 
cause consumers to switch to lower priced pulse varieties 
and grades, and to other food items, such as cereals and 
vegetables.
 “The main pulses grown in the country are moong, urad, 
tur, gram, peas and masoor. Of these, the fi rst three are kharif 
crops while the latter three are rabi crops.
 “Some Facts at a glance: Annual demand for Dal in 
India is 18-19 million metric tons (MMT) whereas the 
production is only 13-14 MMT. This situation forces the 
government to import 15-20 MMT of Dal every year. In the 
year 2006-07 the government imported 18 MMT of Dal from 
above countries and is continuing to import more or less the 
same volume every year.
 “In June 2006 the Government of India (GOI) imposed a 
ban on exporting Dal from India and reduced the import duty 
on this product.
 “This is a low priority crop, hence could not get the 
political support for fi xing its minimum support price which 
discourages its production among Indian farmers.
 “Production of pulses (Dal) in India has been stagnant 
for the last 45 years in spite of the recently formed National 
Pulse Mission.
 “India imports 90% of the total Dal exported from 
Myanmar.
 “Per capita Dal consumption in India decreased to 34 
grams in the year 2006 compared to 69 grams in the year 
1961; this is much lower than the FAO recommendation of 
80 grams per day.
 “The annual production of Dal in India in 1961 was 12.7 
MMT; in 2006, 45 years later, it is estimated at 13.1 MMT.
 “Supply Sources: India was the world’s largest pulse 
importer during 1995-2001. For many pulses, a large 
percentage of imports–including desi chickpeas, pigeon 
peas, mung beans, black matpe, and kidney beans–come 
from Burma. Importers favor Burma because it offers many 
varieties with qualities similar to those produced in India as 
well as reasonable prices, low freight rates, and relatively 
fast delivery. However, erratic production and signifi cant 
price fl uctuations can make transactions with that country 
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diffi cult. Canada and Australia are major suppliers of 
dry peas and kabuli chickpeas to the Indian market, each 
supplying about one-third of India’s pea imports during 
the period 1995/96 to 1999/2000 (April/March years). 
Historically, Canada has shipped green and yellow peas, 
with the latter accounting for much of the increase in Indian 
imports.” Address: PhD, ASA International Marketing, 
Spanish Court, 3rd Floor (301A), Block C1, Palam Vihar, 
Gurgaon–122017, Haryana, India.

1942. IITA. 2008. Annual report 2008/09. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 46 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2008-09.pdf [35+ ref]
• Summary:  See next page. Cover photo: “Farmers 
harvesting soybean using a mechanized thresher in Ruace, 
Mozambique. Photo by Sicco Kolijn, IITA.”
 Page 9: “Delivering solutions, meeting Africa’s 
challenges: The year 2008 had been challenging for us, as 
with most other organizations, in light of the global fi nancial 
meltdown and the food price crisis.”
 Soy is mentioned 8 times in this annual report.
 “We helped safeguard African crop genetic resources 
by sending and depositing more than 7000 unique seed 
samples of domesticated and wild cowpea, maize, soybean, 
and Bambara groundnut from 36 African nations in the 
Svalbard Global Seed Vault–as a repository of last resort for 
humanity’s agricultural heritage.”
 “The vault, which opened on 26 February 2008, was 
built by the Norwegian government as a service to the global 
community. The Global Crop Diversity Trust funds its 
operation.”
 “We developed and distributed improved soybean and 
cowpea varieties that resist important pests and diseases such 
as rust and Striga, helping farmers save more than US$200 
million in production and seed losses annually.”
 A photo shows a man “Preparing land for planting 
soybean using a mechanized tractor.”
 Page 11: Rust-proof Soybean: All soybean cultivars 
grown in Nigeria are highly susceptible to rust (Phakopsora 
pachyrhizi), which can cause 60-80% seed losses. We are 
currently undertaking research to develop resistant or tolerant 
varieties to manage this serious disease and prevent it from 
spreading across Africa.
 “In 2007-2008, we evaluated three sets of 65 F7 lines 
derived from the cross TGx 1805-31F (susceptible elite 
line) and UG5 (resistant line) under rust-endemic conditions 
at our experimental farms in Ibadan, Nigeria. All F7 lines 
showed no infection or had negligible disease severity. The 
susceptible parent (TGx 1805-31F) and a released cultivar 
(TGx 1485-1D) used as check had 20-78% and 78-92% 
disease damage. In terms of yields, four resistant lines tested 
in the fi rst set of trials had 70-81% more yield than the 
susceptible parent. In the second set, 11 lines signifi cantly 

out-yielded the susceptible parent by as much as 112-149%. 
In the third set, 10 rust-resistant lines yielded 101-179% 
more than the susceptible elite parent. The best-yielding 
resistant lines were TGx 1987-43F, TGx 1987-49F, and TGx 
1987-57F. These rust-resistant lines could either replace 
susceptible varieties following adaptation tests, or could be 
used in breeding programs to transfer their favorable alleles 
to any desired cultivar.”
 Hailu Tefera is a soybean breeder at IITA. Address: 
PMB 5320, Oyo Road, Ibadan, Nigeria.

1943. Viavant, Suzi Jenkins. 2009. Re: Introducing soyfoods 
to the highlands of Guatemala. I. Letter to William Shurtleff 
at Soyinfo Center, Feb. 5. 6 p. 28 cm.
• Summary: A cry for help on the ham radio: On February 
4, 1976, a devastating earthquake hit Guatemala at 3:01 a.m. 
local time, while most people were asleep, taking at least 
23,000 lives. Approximately 76,000 were injured, and many 
thousands left homeless. Some areas went without electricity 
and communication for days, but a desperate cry for help on 
the ham radio managed to reach “The Farm,” a self-suffi cient 
spiritual community in Summertown, Tennessee, founded by 
Stephen Gaskin. In response, Plenty, The Farm’s community 
outreach program, chose three carpenters to help with the 
reconstruction efforts. Dennis Martin, Pedro Grey and 
Melvyn Stiriss were soon fl ying to Guatemala armed with 
only their skills, a backpack full of tools and a desire to help 
rebuild.
 Reconstruction Project: Dennis Martin, a natural at 
networking, was quick to forge strong connections with 
members of the Canadian Embassy, Clive Carruthers, acting 
as the Canadian Chargé d’Affaires, and Rick Bronson, 
administrator of funds for the Canadian International 
Development Agencies (CIDA). Martin soon discovered 
that CIDA had a shipment of prefab housing materials and 
funds on the way for the reconstruction of Guatemalan towns 
that had been destroyed in the earthquake. Martin pledged 
to CIDA that if they were to grant him funds and these 
materials, Plenty would aid in the reconstruction of the town 
of San Andres Itzapa, in the municipality of Chimaltenango, 
and build thirteen schools. CIDA agreed, and thus began 
Plenty’s Guatemalan Project.
 The Clinic Program: With a few months, many 
carpenters from The Farm had volunteered for the 
reconstruction effort, and the Project was quickly underway. 
However, as they began clearing debris and rubble, a new 
crisis emerged. They were horrifi ed to fi nd infants, many 
orphaned, in dire need of medical attention. The Project 
urgently requested volunteers with medical knowledge to 
come and provide assistance. Mary Louise Perkins and her 
medical and public health crew from The Farm answered 
that call and soon set up a medical clinic in the Plenty camp, 
which at that time was no more than one kitchen structure, a 
few platformed tents surrounded by a coffee plantation and 
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corn fi eld. The clinic was later joined by Thomas Wartinger 
acting as site physician.
 The Orphanage: The number of infants and children 
orphaned by the earthquake had reached a critical point. 
The Farm sent out request to its members for single female 
volunteers to help establish an orphanage. In June 10, 
1977, I volunteered along with fi ve other women to go 
to Guatemala and help set up the orphanage. We became 
known as the Angel Crew. Our responsibilities involved 
one-on-one parenting of a single infant, collectively caring 
for 37 children, and preparing three meals a day for around 
90 people consisting of orphans, patients at the clinic, and 

volunteers involved in the Project. Along with the orphans, 
many locals joined our team, including several teenagers 
who had been living on the streets of Guatemala, who we 
helped recover from drug addictions. My baby was Maria 
Cruz who was severely malnourished. After several months 
of nursing her back to health using primarily diluted soy 
formula she regained her health and was later adopted by 
Alan and Jane Graf, one of the Plenty couples.
 At that time the infant mortality rate was around 50%. 
Some of the infants came to us extremely malnourished 
and underweight–at an age of eight months some weighed a 
mere eight pounds (the weight of most infants at birth!). We 
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fed these babies diluted soy formula through an eyedropper, 
but in some cases it was simply too late. The only thing 
that made the heart-breaking experience of losing a child 
bearable was that we were able to save others. Some returned 
home if they had one, and others were adopted. However, 
many of the children we treated went home only to return 
to us again in a short time, again malnourished. Most of the 
children in Guatemala were given only tortillas to eat, and 
it became increasingly clear to me that many Guatemalan 
mothers needed to be educated about how to provide for their 
children’s basic nutritional needs.
 Soy Agriculture & Demonstration Program: Aware of 
the undernourishment of the people of Itzapa and the high 
nutritional benefi ts of soybeans and soy products, we forged 
a plan to introduce soybeans as a new crop to the local 
farmers. Our goal was to supplement the diet of the local 
villagers with high-quality protein while also providing a 
source of income to the farmers. Soybeans seemed like a 
viable solution since the farmers had only small plots of land 
and soybeans can yield high amounts of protein per acre.
 In October of 1978, Darryl Jordan, a member of the 
Plenty team who specialized in agriculture, initiated the soy 
program. He contacted INTSOY at the University of Illinois 
and asked if he could conduct one of their international 
soybean variety trials; he was sent 20 soybean varieties, 
written procedures to follow, and forms showing results to 
fi ll out and return to INTSOY. Itzapa sits at an elevation 
of 5,860 feet, which at that time, was the highest growing 
elevation ever tested. Darryl was joined later by Craig 
Bialick, another team member, who planted and tested the 
different varieties of which Cobb, Bosier & Davis proved to 
yield well. As the interest in the new crop increased among 
the passing farmers, they wanted to know about the new 
bean and how could they grow it. Since I had a background 
in producing tempeh for The Farm, Darryl approached me 
with the idea of teaching the locals about soy products and 
how to prepare them.
 I began by writing a proposal which I submitted to 
UNICEF Guatemala requesting $6,000.00 to fund in-home 
soy cooking classes in the area of Itzapa. They gave me the 
funds I requested along with a two-gallon stainless steel 
pot and The Soy Demo Project was born. The fi rst classes 
were held with the wives of the farmers that were involved 
in growing the soybeans which had proven to grow well at 
the 5,860 ft. elevation. I taught them using the same utensils 
that they used themselves, such as a rock grinding stone and 
cooking on a wood fi re; this way every woman who took 
the class would be able to use the same methods in her own 
home.
 The class size averaged 6-8 neighborhood women along 
with about 15 children. I would teach the class in Spanish 
(which I learned informally after arriving in Guatemala), 
and Maria Sal, a local Indian mother of fi ve who joined our 
team, would translate in Cakchiquel (a Mayan dialect). The 

children loved eating the soyfoods and news traveled fast; at 
the end of each class I would fi nd myself surrounded by 20-
30 children, all waiting eagerly for a sample. Interest among 
the women grew quickly as well. Word spread throughout 
the area and the requests for classes became overwhelming. 
I was soon teaching soy demo classes not only in Itzapa, but 
in many of the neighboring villages as well. By June 1979 
approximately 200 women were taught.
 The Soy Promoters Program: In one of Itzapa’s 
neighboring villages, San Jose Poaquil, a Guatemalan agency 
named World Neighbors had set-up a cooperative that held 
classes in agriculture. While performing a class there, I met 
a Latino Guatemalan named Amado del Valle, who was the 
director of the program. (Note: In this context, “Latino,” 
refers to one whose ancestry is largely Spanish rather than 
indigenous Mayan; for centuries there has been both confl ict 
and intermarriage between these two groups). With his 
background in agriculture he was very interested in what the 
soybean had to offer for Guatemala’s protein crisis. I realized 
I needed help spreading the word, so he offered 8 women 
from his cooperative to become teachers.
 In August 1979, we wrote a proposal requesting funding 
from CIDA to provide the equipment, supplies and training 
for the cooperative promoters, who would in turn train 
others in the preparation of soyfoods. I donated my salary as 
a volunteer and UNICEF donated several thousand dollars 
towards the project, the total amount of which would then be 
matched by CIDA. Previously CIDA was able to contribute 
matching funds through Plenty USA. However at this time, 
to continue their funding, Plenty needed to obtain a Canadian 
NGO nonprofi t status; we did this through our sister Farm in 
Canada and we received $11,000.00 for the program. There 
was good acceptance in Poaquil, especially in the low parts 
of the municipality. Each promoter had about fi ve groups, 
some of them walked 15 miles and approximately four hours 
to get to their groups. We trained them at their cooperative 
and later went with them to their villages to observe one 
class. We left them with soybeans, supplies, and funding to 
continue teaching on their own, visiting them occasionally 
checking in on their books, and charts, which they kept on all 
classes. Continued. Address: Salt Lake City, Utah.

1944. Viavant, Suzi Jenkins. 2009. Re: Introducing soyfoods 
to the highlands of Guatemala. II. Continued. Letter to 
William Shurtleff at Soyinfo Center, Feb. 5. 6 p. 28 cm.
• Summary: Continued: In September 1979 the immediate 
food and housing crisis in the area had been solved, so we 
began to focus on long-term developments in agriculture 
and nutrition. As we moved from that area of Guatemala 
we began to realize the town had grown accustomed to 
our medical assistance and were growing dependent upon 
our charity. It became apparent that we needed to develop 
a means to allow the indigenous community to help 
themselves. We moved our camp from Itzapa to Solola, 
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where we had built a Mayan municipality building and 
several schools. Darryl and his wife Leslie returned to 
the Farm with their adopted baby named Irma, one of the 
recovered babies that had been abandoned. Since our project 
focus changed, as we moved to Solola most of the medical 
crew returned to the USA after adopting (and taking with 
them) most of the rest of the 7-10 children in our orphanage; 
most of these children grew up in the USA and never 
returned to Guatemala to stay.
 The Soy Dairy Project: Although the soyfoods were 
very popular and classes were available, many women in 
Guatemala did not consistently have time to make their own 
soy products at home. To address this need, Plenty wrote 
another proposal to CIDA for $31,000.00 to build a soy 
dairy that would operate as a cottage industry. Building the 
dairy would enable us to produce soyfoods on a large scale, 
create job opportunities, and make soy products available for 
purchase to the people of Guatemala. Soy ice cream seemed 
to be a good product choice to focus on. Its production 
required less education and ice cream was very popular 
throughout Guatemala.
 We decided to build the dairy in the community of 
San Bartolo, Solola, where we had moved our camp. We 
had established a good rapport with the community’s 
reconstruction committee. We had already built a school and 
installed a water system for them which featured a water 
spigot in every home. The water system had improved the 
quality of life immensely in San Bartolo, as before they 
had to carry water for several miles to their homes. My 
knowledge of large scale soymilk production was limited 
so Plenty approached Laurie Praskin, the soyfoods expert 
who for years was in charge of producing soy milk and tofu 
on a large scale for The Farm community in Tennessee. 
Laurie accepted and I returned to the United States to help 
her purchase the equipment needed. We traveled across the 
country educating people about our cause. We were able to 
get some of the equipment donated and purchased the rest 
with the funding we had received–including two 50 gallon 
stainless steel pots that Laurie acquired from the Boy Scouts 
of America.
 In the summer of 1979 we shipped the equipment to 
Guatemala along with seven tons of soybeans, and I returned 
to Guatemala with Laurie as my partner. Laurie’s husband, 
Alan Praskin, was also an agriculture specialist who joined 
with Craig Bialick to continue doing more soybean variety 
trials at different altitudes. They did one trial with 16 
different varieties in San Martin Jilotepecque, where they 
partnered with Amado del Valle, the director of the World 
Neighbors Cooperative where we trained the eight soy 
promoters. They also did a trial in the Solola area which at 
7,200 ft. was the highest elevation ever tested at that time 
using INTSOY varieties.
 On February 19, 1980 the facility was fi nished, and the 
Soy Dairy was inaugurated. Our long-term plan was to turn 

over full operation of the dairy to the people of San Bartolo 
so our fi rst task was to choose and train a local to oversee 
the project. We chose Agustin Xoquic. He had been head of 
the reconstruction committee in San Bartolo at the time we 
had installed the water system, and we had developed a very 
strong bond with him and his family. We lived in the Mayan 
community, training Agustin and his wife Elena to oversee 
the dairy. The Soy Demo Promoter’s project continued while 
also operating the soy factory project.
 As of August 31, 1980, there had been 117 promoter 
classes and 1,013 men and women were taught how to make 
soymilk and tofu in their homes through the Soy Promoter 
program. Small women’s groups had collectively grown 
their own plot of soybeans. This program was similarly 
implemented in San Martin Jilotepecque, Chimaltenango, 
with another World Neighbors Cooperative. Eight women 
were approved as soy promoters and taught 307 men and 
women. Over 100 people in San Martin planted soybeans 
that year. Between all the cooperatives, they harvested 
approximately 8,000 pounds of soybeans for their own needs 
and the remaining amount was sold to the Fabrica de Soya 
(Soy Dairy) in Solola.
 In Solola, Laurie and I held cooking classes in the town, 
teaching Latino women, how to prepare fancier dishes such 
as lasagna, blended tofu dishes, fried and scrambled tofu. 
These ladies had electric blenders, ovens, and tofu, which 
was now available in the local market produced by the 
Fabrica de Soya in Solola. We also continued our classes 
with the Indigenous people in the surrounding villages of 
Solola.
 We also began working with Berhorst Hospital in 
Chimaltenango, where we had often taken some of our 
patients. They were very enthusiastic about soy technology 
and asked us if we could get them enough soybeans to supply 
soymilk and tofu for their patient’s daily consumption. They 
also asked us if we could get them an ice cream machine for 
making soy ice cream for sales to their patients. The current 
practice is for the patients to go to the local store and get 
junk food without much nutritional value. They wanted a 
high quality protein product such as soy ice cream, to be 
available for their patients. We began holding demonstrations 
at the hospital with 35 volunteer promoters from the 
surrounding villages of Chimaltenango.
 After eight months of training the employees at the soy 
factory, the political climate in Guatemala became violent. 
People we worked with on our water projects were put on 
“hit lists,” and since we did not want to jeopardize anyone’s 
safety we were forced to prematurely leave the soy factory 
project in the hands of people in San Bartolo.
 On September 22, 1980 we returned to the U.S. Since 
Darryl Jordan returned earlier he had published an article 
about the soy project in a development newsletter titled 
League for Food Education (L.I.F.E.). We received responses 
from fi fty different countries requesting advice on how 
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to set up similar projects. We then published the Plenty 
Agricultural Program: Guatemala booklet (1980, 46 p.) and 
the Plenty Integrated Soy Program, Guatemala (1982, 48 
p.) booklet to help educate the many people from whom we 
had received inquiries, along with those from other interested 
organizations.
 After we left Guatemala, Amado Del Valle worked with 
Food for the Hungry in efforts to set up two more soy dairies 
in Zacapa, but the political violence from Guatemala’s civil 
war made it too dangerous to complete. It had also become 
too dangerous for the Soy Factory in Solola to operate, so it 
closed as well.
 On May 27, 1981, Amado left Guatemala and arrived 
at The Farm in Tennessee, to study large scale production of 
soyfoods; he later went on to the Canada Farm. In September 
of 1985, he returned to Guatemala with funding from Plenty 
Canada at which time he helped Agustin reopen the soy 
factory and become the Director for three years. It was 
reborn as Alimentos San Bartolo, community owned and 
managed, although Agustin and Elena were still in charge of 
production, and remain so to this day.
 On March 7, 1991 the soy project land was offi cially 
turned over to the committee of San Bartolo. Chuck Haren 
and other members of Plenty periodically traveled to 
Guatemala to help with funding and equipment upgrades.
 In June of 1995 with help from Plenty USA and funding 
from Food for the Hungry, I returned to Guatemala to do 
a marketing upgrade which I completed in three months. I 
wrote a Spanish-language booklet with local recipes titled 
Recetas de Soya (Soyfoods Recipes), had 1,000 copies 
printed, and used it at soyfoods classes, some of which were 
held at local restaurants.
 In August of 2006, each household in San Bartolo was 
bought out for an amount of money equal to their share of 
the project. The project was restructured from a community 
owned business to an association named Asociacion de 
Desarrollo Integral Belen (ADIBE), but it is still directed by 
the committee of San Bartolo, which is elected every 4 years 
by the community. Address: Salt Lake City, Utah.

1945. Kay, Theodore. 2009. Updated report–Introduction to 
methods employed in southeastern Africa to cook soybeans. 
Taiwan. 3 p. March 9. Unpublished typescript.
• Summary: “Southeastern Africa is a world of poverty, 
which is marked by severe income gaps. All the power is 
in the hands of the rich. Government offi cials or politicians 
often solicit help from the rest of the world in the name 
of the poor and then devour more than half of the funds 
(international aid) they raise. Only a small portion of the 
money actual reaches where it is meant to be. Governments 
of poverty-stricken nations often encourage their people 
to cultivate soybeans but never teach them how to eat 
soybeans. International organizations, such as University 
of Illinois International Soybean Program [INTSOY] and 

WHO/FAO/OAU/Joint Commission, as well as popular 
academic media and magazines among developing countries, 
have all introduced my name to relevant agencies of 
various countries, because I specialize in soybean cooking 
methods for remote areas in Africa, yet none of the African 
governments has ever contacted me. Local governments sell 
the soybeans to overseas markets and the proceeds become 
profi ts of the rich. When I went to teach the people how to 
prepare soybeans, the government was not happy because 
the people got to enjoy the soybeans they planted. Taiwan 
government was not happy either, probably because what I 
did might adversely affect its diplomatic relations. That’s the 
reason why I went to Africa with a Canadian passport.
 “My work is entirely for the poor. Therefore, it is a tiring 
job. In countries that maintain diplomatic ties with Taiwan, 
the rich are given the priority to benefi t from Taiwan’s aid. 
Taiwan’s agricultural specialists would fi rst visit the farms 
of wealthy people, not the poverty-stricken majority. Even 
though the Taiwan government claims what it does is for the 
general public, our international aid has in fact made the rich 
wealthier because they have been given preference.
 “The three main diseases that trouble the destitute 
world are: (a) AIDS; (b) malaria; (c) malnutrition and 
hunger. Most severe among consequences of malnutrition 
is kwashiorkor. Yet one-third of soybeans are high-quality 
proteins, which can help prevent this malady. Soybeans were 
introduced to Africa over a century ago, but the Africans did 
not like soybeans. Changes had not been seen until 1972 in 
Igboland of southeastern Nigeria. The work of a cooking 
class organized by local female leaders, of which I was a 
part, gave birth to the breakthrough. Due to changes in the 
way the Africans consumed soybeans, I was ranked with 
agricultural food science leaders in the developing world. 
Interestingly, prior to that time I had never written anything 
for academic or international journals. Originally, I was a 
physiochemical lecturer of a medical school. My soybean 
work was just one of my extracurricular activities. My works 
in the area of my specialty never made me famous, but my 
extramural activity has turned me into a world-renowned 
fi gure.
 “The nutritious value of soybean is known to all, except 
the Africans. African governments are known for trying to 
keep their subjects, especially illiterate citizens, ignorant. 
The deprived general public in Africa do not ask much for 
their lives. When they see improvement in life, their faith can 
be maintained or enhanced. Otherwise, they may backslide to 
spirit-worshipping practices or religions. Thanks be to God 
that the soybean cooking method education work began in 
Malawi (population: 13.6 million) in July 2005. The effort is 
led by Rev. Phiri (from Pentecostal church) with about 350 
volunteers in different parts of the country. The incomes of 
a soybean-education volunteer come from the gift–normally 
a chicken or a sugarcane–of the locals after the volunteer 
fi nishes his/her work in a village. So far I have not heard of 
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any village that rejects soybeans. This particular undertaking 
was concluded in 2007.
 “Consequently, in 2008 we launched the campaign in 
Tanzania (population: 42 million), Mozambique (population: 
22 million) and Zambia (population: 11 million). Up to 
November, nearly 300 volunteers had gladly joined the 
cause. Swaziland (population: 1.2 million) has been slated 
to join this year. Being a 74-year-old man, I have turned 
over the work to Rev. Phiri, who was a hotel bellboy when I 
was in Malawi, who worked his way through the seminary, 
who just graduated two years ago. I asked him to be the 
director general of our effort to introduce Africa to soybean 
preparation methods. I paid for his living expenses and 
covered some budget and tool acquisition. I trusted him with 
the task, and he has done a great job.
 “Each year I travel to Africa to give Rev. Phiri some 
advice and discuss with him operational bottlenecks. Yet this 
model is experiencing more and more diffi culties because 
of his lack of general knowledge. In 2006 he and his friends 
formed an NGO called Compassion Ministries Development 
Programme (COMDEP) and opened an orphanage, which 
housed approximately 320 orphans (as a matter of fact 10% 
of the Malawian population are orphans, most of whose 
parents succumbed to AIDS) and an elementary school, 
which accepted 200 pupils from nearby villages–all together 
about 520 children benefi ted from their ministries. They 
also developed a demonstrative farm for organic agricultural 
products (contribution to this endeavor came from Mr. 
Lin Jun-Hui of the technical support team of International 
Cooperation and Development Fund). Although I am no 
longer the sole fund provider (I only fi nance his soybean 
education projects), for these new developments he often 
write me emails and call me for my opinion. Generally 
speaking, their fi nancial burdens are becoming heavier 
and heavier because they have become bigger and bigger. 
Sometimes the money from donors has to be directed toward 
other purposes, which is quite understandable.
 “He plays a key role in all these undertakings. Please 
pray for him. If you are moved by his work, we welcome 
your donations. But please do not try to send the funds 
directly to him. Malawi imposes strict regulations on 
currency exchange and charges a 15% fee (currency 
exchange tax). I encourage you to send your contributions 
through me. I know Taiwanese businessmen in Malawi 
who can help you transfer the fund to your designated 
benefi ciary. But at this moment we have not decided on the 
church to receive your contributions on his behalf. Please 
hold your funds until the decision is made. If you wish 
you communicate with Rev. Phiri directly, his e-mail is: 
reverendephiri@hotmail.com.
 “We earnestly hope that we can promote the methods 
in different parts of Africa, but Africa is huge, three times 
bigger than the US, and one-third of the land is desert. Some 
of the places are undergoing civil wars (which originate 

from racial hatred, and many are fi ghting for the interests 
of international powers outside because Africa is rich in 
minerals). Recently I read the translation of a book entitled 
“The Meaning of the 21st Century” by James Martin. Its 
translated version is published by China Times Weekly. 
The fi rst one-third of the book is about the third world. I 
recommend the book to you if you are interested.
 “The soybean cooking method is similar to what we do 
in Taiwan. The soybeans are to soak in water for one night. 
We need to prepare a cloth to contain the two cups of soaked 
soybeans, heat up three cups of water to boiling in a pot 
and then put the soaked soybeans in for 15 seconds (this is 
for removing the beany fl avor and the fl atus factors). If the 
temperature is over 30ºC, we need to turn off the fi re after 
15 seconds and let the entire pot sit there for 15 minutes for 
cool-off. Afterwards, use a pestle or two stones to grind the 
soybeans and then cook it with equal amount of water to 
boiling for serving. Sometimes sugar is added; sometimes 
it is not. But they enjoy it all the same, so much so that they 
would even eat up the dredges. Sometimes they would add 
cornstarch to make a meal. It is energy-consuming to grind 
with a pestle or stone, so it would be better if we have a 
manual grinder. But, such a thing has disappeared in Taiwan 
since 40 years ago.
 “Stir-frying beans is one approach employed in Taiwan’s 
countryside. The soybeans are stir-fried with sand and are 
later sifted from the sand by a net. But again they lack the 
bean-grinding device. There are similar utensils in Mainland 
China. But since I am a complete outsider to business 
dealing, engineering material and design, I really hope that 
someone would pray with me show care to this concern. 
I am also hopeful that someone would develop a cheaper 
manual bean-grinder and introduce it to Africa. It has to be 
cheap because the poor people of the poverty-stricken areas 
earn only USD 0.7 to 1.00 each day for their labor. A manual 
device is required because one-fourth of the population have 
access to electrical equipment.
 “Theodore Kay
 “E-mail: tkay_831@yahoo.com.tw
 “Special Assistant Jessica Lin / greenlin5@hotmail.
com” Address: Taiwan.

1946. Centre for Plant and Water Science. 2009. Asian 
vegetables: Edamame (Web article). http://cpws.cqu.edu.au/
FVWViewer/viewer.do?page 6815 [26 ref]
• Summary: Contents: Introduction. Varieties (“The 
preferred variety was Kaoshiung No. 1 from AVRDC” 
[Taiwan]. CSIRO Tropical Agriculture is breeding new 
varieties for better agronomic traits”). Agronomic trials. 
Production (excellent details on how to grow edamame 
in Australia). Postharvest. Quality assessment. Pests 
and diseases. Domestic market. Export markets (Annual 
Taiwanese consumption is 40,000 tonnes (Barton 1997)).
 Production: Production is identical to ordinary soybean 
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(Nguyen 1998a). Seed production is better at higher 
latitudes, such as Victoria (Nguyen 1993).
 “Season: Edamame is a summer crop, and should be 
sown in November (Vic and Tas), and December to early 
January (NSW) (Nguyen 1993) for highest yields. A January 
to March harvest also coincides with high prices in the 
Japanese market. Later sowing increases the risk of cool 
weather, which results in unfi lled pods (Nguyen 1998a). 
Early harvests are achieved in Japan by use of CO2 enriched, 
heated greenhouses (Lumpkin et al. 1993).
 “Soil type: Edamame grows on a wide range of well 
drained soils (Nguyen 1998a).
 “Bed preparation: Use of plastic covered beds reduces 
growing time of the crop and may increase yield (Andrews 
1993).
 “Germination: Requires soil temperature above 18ºC 
(Peter Simmul 1998, pers. comm.), and preferably 20-25ºC 
(Nguyen 1998a).
 “Inoculation: Use Bradyrhizobium japonicum strain 
CB1809 (Nguyen 1998a).
 “Plant density: 15-20 cm x 90 cm (55 000 to 74,000 
plants/ha). Higher densities will result in fewer pods/plant, 
which is less desirable for selling as attached type even 
if yields are similar (Nguyen 1993), and smaller pod size 
(Konovsky et al. 1994). Seed production is enhanced with 
densities up to 130,000 plants/ha (Nguyen 1998a).
 “Weed control: It is very important to keep weeds under 
control as they affect both yield and quality of product. 
A possible pre-emergent is Dacthal® at 6 kg/ha (Nguyen 
1998a).
 “Nutrition: An NPK basal dressing and a side dressing 
of potassium nitrate during fl owering is recommended. Lack 
of nutrition at reproductive stage could lead to an increase in 
the number of unfi lled or poorly fi lled pods (Nguyen 1998a). 
Phosphorous applied after anthesis may darken pods slightly 
(Konovsky et al. 1994).
 “Water: Liberal watering is required, with less water 
reducing fl ower numbers and early abscission of pods 
(Nguyen 1998a). Water level also affects pod colour 
(Konovsky et al. 1994).
 “Harvest (green pods): Harvest when 90% of pods are 
fi lled and are fresh green, approximately 10-14 weeks from 
planting. Yields decline rapidly just a few days before or 
after optimum harvest time, at up to 0.5 t/ha/day (Nguyen 
1998a). Flavour quality (sugar and amino acids) peaks before 
visual quality (pod colour and seed size) by a few days. 
Edamame harvested around sunset of a sunny day will have a 
higher amino acid content (Konovsky et al. 1994). The crop 
is mostly harvested by hand (Lumpkin et al. 1993) though 
harvesting machinery is available commercially in Japan 
(Pan 1995). A fresh bean harvester causes approximately 
24% loss and 5% bruising (Nguyen 1998a).”
 “Harvest (seeds): Problems of uneven maturity and 
splitting of seed pods before maturity occur in Hokkaido, 

Japan as well as Australia. It may be necessary to routinely 
desiccate seeds after an early harvest, to avoid postharvest 
losses (Andrews 1993).
 “Yield: Japanese yields have fallen from 9 t/ha in 1975 
to 6.08 t/ha in 1995 (Figure 1). These yields have been 
equalled in NSW. An average of 40-50 pods per plant is 
good. Pod shattering during ripening is a major problem for 
production in hotter, less humid climates (Nguyen 1998a). 
Yield for dry seed is also comparable to Japan, averaging 
1.8 t/ha (Nguyen 1993). Optimisation of quality is generally 
more important than optimising yield, due to the high value 
of quality product (Konovsky et al. 1994).
 “Postharvest:
 “Handling: Green pods should be blanched and frozen 
within 8 hours of harvesting to avoid decreases in sensory 
quality (Masuda et al. 1988). Whole plants can be sealed 
in low density polyethylene bags for storage up to a week 
(Konovsky et al. 1994).
 “Blanching: Blanching at 95ºC for two minutes may 
cause pods to pop (Nguyen 1998a).
 “Temperature: Freeze using IQF (either carbon dioxide 
or nitrogen). Cool immediately after blanching to avoid 
darkened and bruised pods (Nguyen 1998a).
 “Humidity: 90-95%. Can wrap in wet newspaper 
(Nguyen 1993).
 “Processing: Most important in maintaining quality 
of frozen edamame is the time from harvest to processing, 
requiring processing to be located near farms (JETRO 1994). 
Japanese processing and packing machinery has thus been 
developed for low volumes, suitable for one or two farms but 
still labour intensive. A competitive Australian industry may 
need larger, high volume processing equipment (Andrews 
1993). Trial shipments of frozen edamame to Japan were 
prepared by Pane Foods (Nguyen 1995).” Address: Central 
Queensland University, Australia.

1947. SoyaScan Notes. 2009. Soybean germplasm collections 
on the IPGRI website (Overview). May 6. Compiled by 
William Shurtleff of Soyinfo Center.
• Summary: These four spreadsheet databases were sent 
to Soyinfo Center by Dr. Randall Nelson, curator, USDA 
Soybean Germplasm Collection, Urbana, Illinois. He 
created the databases (which reside only on his computer) 
using information found at the FAO website for germplasm 
collections: http://www.bioversityinternational.org /
Information_Sources /Germplasm_Data bases /Germplasm_
Collection_Directory /index.asp. At the “Biodiversity 
Directory of Germplasm Collections Query Form,” after 
“Taxon” enter “Glycine max” then click “Search” at bottom 
of page. Wait for several minutes for results to be displayed.
 (1) The 40 largest global Glycine max [domesticated 
soybean] germplasm collections–in descending order of no. 
of accessions in collection. (1) Institute of Crop Germplasm 
Resources (CAAS), China, 23,578 accessions. (2) Soybean 
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Germplasm Collection, USDA, USA, 18,046. (3) Asian 
Vegetable Research and Development Centre (AVRDC), 
Taiwan, 12,508. (4) Nanjing Agricultural University, China, 
10,000. (5) Institute of Agroecology and Biotechnology, 
Ukraine, 7,000. (6) N.I. Vavilov Research Institute of Plant 
Industry, Russia, 6,126. (7) Centro Nacional de Pesquisa 
de Recursos Geneticos e Biotec. (CENARGEN), Brazil, 
4,693. (8) Soybean Research Institute Jilin Academy of 
Agric. Sciences, China, 4,200. (9) All India Coordinated 
Research Project on Soybean, Govind Bal. Pant Univ., India, 
4,015. (10) Centro Nacional de Pesquisa de Soja (CNPSO), 
EMBRAPA, Brazil, 4,000.
 (11) Department of Genetic Resources I Nation. Inst. 
of Agrobiol. Resour. Japan, 3,741. (12) Crop Experiment 
Station Upland Crops Research Division, Korea, Republic 
of, 3,678. (13) Australian Tropical Crops Genetic Research 
Centre, Australia, 3,144. (14) Genebank, Inst. for Plant 
Genetics and Crop Plant Research (IPK), Germany, 
3,063. (15) Regional Station, National Bureau of Plant 
Genetic Resources (NBPGR), India, 2,808. (16) Taiwan 
Agricultural Research Institute (TARI), Taiwan, 2,699. (17) 
National Research Centre for Soybean, India, 2,500. (18) 
Crop Breeding Institute DR & SS, Zimbabwe, 2,236. (19) 
Sukamandi Research Institute for Food Crops (SURIF), 
Indonesia 2,194. All the 2,194 Glycine max (cultivated 
soybean) accessions in this collection are from Australia, 
China (including Taiwan), Japan, and USA. None are 
apparently indigenous to Indonesia. Why? (20) Nanjing 
Agricultural University, China, 2,168.
 (21) Instituto Agronomico de Campinas (I.A.C.), 
Brazil, 2,000. (22) National Plant Genetic Resources 
Laboratory, IPB/UPLB, Philippines, 1,764. (23) CSIRO 
Division of Tropical Crops and Pastures, Australia, 1,600. 
(24) Genetic Resources Dep.–Research Inst. for Cereals 
and Ind. Crops, Romania, 1,600. (25) G.I.E. Amelioration 
Fourragere, France, 1,582. (26) Soyabean Research Institute, 
Heilongjiang Academy of Agric. Sci., China, 1,558. (27) 
Institute of Oil Crops Research CAAS, China, 1,529. (28) 
Institute of Plant Breeding, College of Agriculture UPLB, 
Philippines, 1,508. (29) Instituto Nacional de Investig. 
Agricolas, Station de Iguala, Mexico, 1,500. (30) Station 
de Genetique et Amelioration des Plantes, INRA C.R. 
Montpellier, France, 1,404.
 (31) Kariwano Laboratory, Tohoku Nat. Agricultural 
Experiment Station, Japan, 1,400. (32) Int. Institute of 
Tropical Agric. (IITA), Nigeria, 1,358. (33) Centro de 
Investigacion La Selva, (CORPOICA), Colombia, 1,219. 
(34) Institute of Crop Breeding and Cultivation, CAAS, 
China, (1,200). (35) Institute for Field and Vegetable Crops, 
Yugoslavia, 1,200. (36) Institute of Industrial Crops Jiangsu 
Academy of Agric. Sciences, China, 1,199. (37) Corporacion 
Colombiana de Investigacion Agropecuaria, CORPOICA, 
Colombia, 1,170. (38) Genebank Cereal & Oil Crops Inst. 
Hebei Academy of Agric. Sciences, China, 1,154. (39) 

Instituto Nacional de Investigaciones Forestales, Agricolas 
y Pecuarias (INIFAP), Mexico, 1,124. (40) Maharashtra 
Association for the Cultivation of Science, India, 1,081.
 (2) Germplasm collections (105) that have G. max, G. 
soja, advanced cultivars, breeding and inbred lines, cultivars, 
genetic stocks, introgressed forms, landrace or traditional 
cultivar, mutants, wild / weedy species, or unknown. Listed 
alphabetically by country: Albania 1 collection. Argentina 3. 
Australia 3. Bolivia 1. Brazil 5. Bulgaria 1. Canada 1. Chile 
1. China 15. Colombia 2. Cuba 1. Czech Republic 1. Ecuador 
1. France 6. Germany 1. Hungary 2. India 8. Indonesia 3. 
Japan 5. Korea, Rep 1. Madagascar 1. Mexico 2. Nepal 2. 
Nigeria 1. Papua New 1. Paraguay 1. Peru 1. Philippines 2. 
Poland 1. Romania 2. Rwanda 1. Slovakia 1. South Africa 
1. Spain 1. Sri Lanka 1. Sweden 1. Switzerland 1. Taiwan 3. 
Thailand 4. Ukraine 4. Uruguay 1. Venezuela 1. Vietnam 4. 
Yugoslavia 1. Zambia 1. Zimbabwe 1.
 (3) The 23 largest global Glycine soja [wild annual 
soybean] germplasm collections–in descending order of no. 
of accessions in collection. (1) Institute of Crop Germplasm 
Resources (CAAS), China, 6,172 accessions. (2) Soybean 
Germplasm Collection, USDA, USA, 1,114. (3) Soybean 
Research Institute Jilin Academy of Agric. Sciences, China, 
600. (4) Soyabean Research Institute, Heilongjiang Academy 
of Agric. Sc., China, 400. (5) Crop Experiment Station 
Upland Crops Research Division, Korea, Republic of, 342. 
(6) Asian Vegetable Research and Development Centre 
(AVRDC), 339. (7) N.I. Vavilov Research Institute of Plant 
Industry, Russia, 310. (8) Breeding Laboratory, Faculty 
of Agriculture, Iwate University, Japan, 151. (9) CSIRO 
Division of Tropical Crops and Pastures, Australia, 60. (10) 
Taiwan Agricultural Research Institute (TARI) Taiwan, 46. 
(11) Hunan Academy of Agriculture Sciences, China, 45. 
(12) Tieling District Agricultural Research Institute, China, 
29. (13) Department of Agronomy National Chung Hsing 
University, Taiwan, 20. (14) Eastern Cereal & Oilseed 
Research Centre, Saskatoon Research Centre, Saskatchewan, 
Canada, 18. (15) Soyabean Breeding Laboratory, Tokachi 
Agric. Exp. Station, Nemuro, Hokkaido, Japan, 15. (16) 
Instituto Nacional de Investigaciones Forestales, Agricolas y 
Pecuarias (INIFAP), Mexico, 9. (17) All India Coordinated 
Res. Project on Soybean, Govind Bal. Plant Univ., India, 7. 
(18) Maharashtra Association for the Cultivation of Science, 
India, 6. (19) Sukamandi Research Institute for Food Crops 
(SURIF), Indonesia, 4. (20) Research Institute for Food 
Crops Biotechnology–RIFCB, Indonesia, 4. (21) Kariwano 
Laboratory, Tohoku Nat. Agricultural Experiment Station, 
Japan, 3. (22) Genebank, Inst. for Plant Genetics and Crop 
Plant Research (IPK), Germany, 2. (23) S.K. University of 
Agriculture and Technology, India, 1.
 (4) Germplasm collections that have at least one wild 
perennial relative of the soybean (Glycine species, such as 
Glycine clandestina), in descending order of total number of 
accessions: (1) CSIRO Division of Plant Industry, Australia, 
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2,102. (2) USDA Soybean Germplasm Collection, USA, 
919. (3) Plant Genetic Resources Unit, Agricultural Research 
Council, South Africa, 281. (4) CSIRO Division of Tropical 
Crops and Pastures, Australia, 87. (5) Asian Vegetable 
Research and Development Centre (AVDRC), Taiwan, 69. 
(6) N.I. Vavilov Research Institute of Plant Industry, Russia, 
31. (7) Breeding Laboratory, Faculty of Agriculture, Iwate 
University, Japan, 23. (8) National Dept. of Agriculture, 
Dir. of Plant and Quality Control, South Africa, 23. (9) Seed 
Bank, Seed Conservation Sect. Royal Botanic Gardens, Kew, 
UK, 1.

1948. Dugje, Ibrahim Yakamba; Omoigui, L.; Ekeleme, 
F.; Bandyopadhyay, R.; Lava Kumar, P.; Kamara, A.Y. 
2009. Farmers’ guide to soybean production in Northern 
Nigeria. Ibadan, Nigeria: International Institute of Tropical 
Agriculture (IITA). 21 p. May. Illust. http://www.icrisat.org/
TropicalLegumesII/pdfs/Soybean.pdf

• Summary:  Contents: Introduction: Importance of soybean 
in the global economy, Why grow soybean?, Conditions 
necessary for soybean production.
 Preparing to plant: Land preparation, Choice of variety, 
Seed cleaning and preparation, Soybean germination test.
 Planting: Date of planting, Seed rate, Seed dressing, 
Plant spacing and sowing.
 Fertilizer: Soil fertility enhancement.
 Pests and diseases: Weeds and their control, Insects and 
their control, Diseases and their control.
 Harvesting soybean.
 Postharvest operations: Threshing, Storage.
 Note 1. Also published in International Institute of 
Tropical Agriculture 1(2):21.
 Note 2. This is available as a free digital book with a 
color cover and all color photos. Address: IITA, Ibadan, 
Nigeria.

1949. INTSOY. 2009. Processing and 
marketing of soybeans for meat, dairy and 
baking applications. May 31–June 5. http://
intsoy.nsrl.uiuc.edu/courses/processing_
marketing/bios/sharma.html. 1 p. Printed 29 
Aug. 2010.
• Summary: “Speakers: R.K. Sharma, 
American Soybean Association International 
Marketing.
 Dr. Ratan Sharma has a Ph.D. in soymilk 
and tofu technology from Banaras Hindu 
University, Varanasi, India. He is an 
international expert in soymilk and tofu 
production technology. He is credited with 
transferring the soymilk machine (SoyaCow) 
technology from Canada to India on behalf of 
the Child Haven International and ProSoya 
Inc. Dr. Sharma has been duly trained in 
Canada and USA on the soymilk production 
and utilization. He has the privilege to train 
the soymilk and the tofu course trainees 
from all over the world at the University 
of Illinois, USA. Dr. Sharma has been to 
Canada, USA, Egypt, Singapore, Uganda, 
Tanzania, Sri Lanka, South Africa, Nepal and 
Bangladesh to help the soymilk programs 
in these countries. Dr. Sharma has more 
than 15 years experience into the soymilk 
and tofu commercialization. The efforts of 
Dr. Sharma for transferring this SoyaCow 
technology are really remarkable as it has 
created lots of employment opportunities and 
low cost nutrition in India and in many other 
countries. Dr. Sharma has established more 
than 375 soy food manufacturers in India and 
many other countries and is helping them on 
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a regular basis in product development, marketing etc.
 “The overall objective of ASA-International Marketing’s 
(ASA-IM) activities is to increase soybean consumption in 
the SAARC countries and, thereby, to create larger markets 
for U.S. soybeans and soybean products.” Address: NSRL, 
Univ. of Illinois at Urbana-Champaign, Room 170 NSRC, 
1101 W. Peabody Dr., Urbana, Illinois.

1950. FAO (Food and Agriculture Organization of the United 
Nations). 2009. Soybean production in Africa: Results of 
search on FAO database. Rome, Italy: FAO. 11 p. Excel 
spreadsheet sent as e-mail attachment by Andre Croppenstedt 
of FAO 30 July 2009.
• Summary: An Excel spreadsheet gives soybean production 
statistics in tonnes (metric tons) from 1961 to 2007 for the 
following 23 African countries, plus total. Symbols: * = 
Unoffi cial fi gure. F = FAO estimate. NR = Not reported by 
country. A = May include offi cial, semi-offi cial, or estimated 
data.
 (2) Benin: Started soybean production in 1985 with 93 
tonnes. Peak production was in 2007 with 13,572 tonnes.
 (3) Burkina Faso: Started soybean production in 1983 
with 500F tonnes. Peaked in 2005 with 10,067 tonnes. 
Production in 2007 was 5,850 tonnes.
 (4) Burundi: Started soybean production in 1961 with 
700F tonnes. Peaked in 2005 with 2,100 tonnes. Production 
in 2007 was 300F tonnes.
 (5) Cameroon: Started soybean production in 1978 
with 15F tonnes. Peak production was in 2007 with 7,000F 
tonnes.
 (6) Congo (Democratic Republic of the Congo, DRC): 
Started soybean production in 1961 with 1,180 tonnes. Peak 
production was in 2007 with 16,170 tonnes.
 (7) Cote d’Ivoire: Started soybean production in 1976 
with 180F tonnes. Peaked in 1992 with 6,087 tonnes. 
Production in 2007 was 705 tonnes.
 (8) Egypt: Started soybean production in 1972 with 
1,355 tonnes. Peaked in 1982 with 178,000 tonnes. 
Production in 2007 was 54,500F tonnes.
 (9) Ethiopia: Started soybean production in 1993 with 
3,000F tonnes–Blank before that year. Production in 2007 
was 5,844 tonnes.
 (10) Ethiopia PDR: Started soybean production in 1961 
with 5,000F tonnes. Peaked in 1989 with 24,680 tonnes. 
Blank after 1992, when production was 21,000 tonnes.
 (11) Gabon: Started soybean production in 1985 with 
1,676 tonnes. Peaked in 1990 with 3,264 tonnes. Production 
in 2007 was 2,200 tonnes.
 (12) Kenya: Started soybean production in 1990 with 
2,000F tonnes. Peak production was in 2007 with 2,10 
tonnes.
 (13) Liberia: Started soybean production in 1961 with 
1,000F tonnes. Production in 2007 was 3,200 tonnes.
 (14) Madagascar: Started soybean production in 1975 

with 15 tonnes. Peaked in 1984 with 60 tonnes. Production in 
2007 was 50 tonnes.
 (15) Mali: Started soybean production in 1980 with 800 
tonnes. Peak production was in 2007 with 5,188 tonnes.
 (16) Morocco: Started soybean production in 1981 with 
500 tonnes. Peaked in 1990 with 8,560 tonnes. Production in 
2007 was 1,000 tonnes.
 (17) Nigeria: Started soybean production in 1961 with 
57,000F tonnes. Peaked in 2006 with 605,000 tonnes. 
Production in 2007 was 604,000 tonnes.
 (18) Rwanda: Started soybean production in 1961 with 
230 tonnes. Peaked in 2006 with 27,128 tonnes. Production 
in 2007 was 25,000 tonnes.
 (19) Senegal: Started soybean production in 1983 with 
217 tonnes. Peaked in 1983 with 217 tonnes. Production in 
2007 was not reported (NR).
 (20) South Africa: Started soybean production in 1961 
with 2,631 tonnes. Peaked in 2006 with 424,000 tonnes. 
Production in 2007 was 205,000 tonnes.
 (21) Tanzania: Started soybean production in 1961 with 
2,600 tonnes. Peaked in 1963 with 4,000 tonnes. Production 
in 2007 was 1,900F tonnes.
 (22) Uganda: Started soybean production in 1961 with 
1,000* tonnes. Peak production was in 2007 with 176,00 
tonnes.
 (23) Zambia: Started soybean production in 1973 with 
173 tonnes. Peaked in 1996 with 40,050 tonnes. Production 
in 2007 was 12,000* tonnes.
 (24) Zimbabwe: Started soybean production in 1961 
with 472 tonnes. Peaked in 2001 with 175,180 tonnes. 
Production in 2007 was 112,300 tonnes.
 (26) Africa (total): Started soybean production in 1961 
with 7,183A tonnes. Peaked in 2006 with 1,388,714 tonnes. 
Production in 2007 was 1,253,879A tonnes.
 Note 1. Africa’s largest soybean producers in 2007 
were: Nigeria 604,000 tonnes. South Africa 205,000 tonnes. 
Uganda 176,000 tonnes. Zimbabwe 112,300 tonnes. Egypt 
52,500F tonnes.
 Note 2. These statistics are quite similar to those 
collected by USDA’s Foreign Agricultural Service–and 
shown on the color map and pie chart at the front of this 
book. We have no way of knowing which data set is more 
accurate. Address: Rome, Italy.

1951. Tsai, Minh. 2009. Biography including work with 
tofu (Interview). SoyaScan Notes. Sept. 16. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Minh was born on 10 Jan. 1971 in Saigon, the 
capital of South Vietnam (later renamed Ho Chi Minh City). 
His name at birth was Minh Thai and he was the fi rst child 
in the family. A younger brother was born later, followed by 
a sister. His parents and grandparents were all of Chinese 
ancestry. At the time of his birth, his parents were both 
teachers. His father taught history and music at a private high 
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school and elementary school. His mother taught 1st grade at 
a private elementary school.
 The Vietnamese war, which had started in Aug. 1964 
was raging and Richard M. Nixon was president in the USA.
 His formal education began when he attended fi rst grade 
at the school taught by his mother. She was a strict teacher–
especially with her own son.
 1975 April 30–The Vietnam war comes to an end as 
the Vietnamese National Liberation Front takes control of 
Saigon and the Saigon regime surrenders. The day before 
a helicopter had lifted the last fl eeing people off the roof of 
the U.S. embassy in Saigon. North Vietnamese now begin 
transforming South Vietnam along Communist lines.
 In 1977 he was pulled out of school by his parents, who 
stopped teaching at about the same time–before they were 
branded intellectuals and forced to stop. His parents took 
odd jobs to try and earn a living. Minh was sent to a tutoring 
system, but he escaped and thoroughly enjoyed himself from 
1977 to 1980 doing what he wanted to and becoming a little 
entrepreneur to help the family earn money. He has fond 
memories shopping for food in the neighborhood with his 
grandparents.
 In 1980 his family of fi ve became one of the boat people 
who fl ed Vietnam. Their boat landed in Malaysia, where 
they lived on an island in a refugee camp run by the United 
Nations. They began to seek political asylum, which was 
fi nally granted to them by the U.S. government. They were 
put on an airplane and fl own to the United States.
 On 16 July 1981 the family of fi ve landed at San 
Francisco International Airport. At immigration, the family 
surname was changed from Thai to Tsai (their correct 
Chinese surname). Minh was age 11 and spoke no English. 
They settled in San Francisco and were placed on the general 
welfare system of food stamps, etc. Minh entered 5th grade 
at the E.R. Taylor Elementary School, a public school near 
their home. With the help of an ESL (English as a Second 
Language) program, he was fl uent in English within a year.
 In 1985, after graduating from elementary school, he 
entered a private high school in San Francisco–University 
High School in Pacifi c Heights. Taking college preparatory 
courses, he graduated in June 1989.
 In the fall of 1989 he enrolled in Columbia University 
with a scholarship. Studying economics and Asian studies, he 
graduated in 1993 with a BA in economics.
 He then entered graduate school at Columbia Univ. 
in School of International and Public Affairs (SIPA). He 
graduated in 1994 in an accelerated course with an MA 
degree.
 He went to Hong Kong and went to work for J.P. 
Morgan as an investment banker. There, in 1995, he met 
the young lady (Jean Ku) who would later become his wife. 
Hong Kong was not transferred by the British to Chinese 
control until 1 July 1997.
 In 1996 he left J.P. Morgan to live in Costa Rica for 

3 months; he worked as a chef in a vegetarian restaurant, 
read and wrote. Then he returned to San Francisco where 
he worked for the management consulting fi rm of Arthur D. 
Little.
 In 1998 he left the world of high fi nance and worked for 
one year for a small Web software company named Phoenix 
Pop. He was paid well in both real money and stock options.
 In 1999 he returned to the world of fi nance, starting 
work at Charles Schwab Corp., the brokerage fi rm. Both 
his parents were still living. Also in 1999 he reconnected 
with his wife-to-be when she enrolled in the University of 
California at Berkeley as a graduate student. They began 
dating and soon became close.
 In 2002 he left Schwab and decided to take some time 
off; he worked part time as an independent contractor / 
consultant for Wells Fargo.
 In 2003 Minh decided to drop out. He and his girlfriend 
enjoyed fi ne food and traveled the world, to Vietnam, China, 
Burma, France, Italy, etc.
 After a year or so, he and his girlfriend returned to San 
Francisco. With four cousins on her side (all entrepreneurs 
and all very interested in food) they decided to meet once 
a week or so to cook and enjoy the meal together. Right 
from the beginning they began talk about how it would 
be interesting for them to start a food business. Their fi rst 
idea was a high end / upscale Asian supermarket, but they 
concluded it was an idea ahead of its time.
 They also chose a theme for each meal–Chinese, 
Italian,... and tofu. But they had a problem fi nding good, 
fresh tofu. So they decided to try making fresh tofu 
themselves. They found a place in San Jose (Sogo Tofu, 
1600 S. De Anza Blvd., San Jose, CA 95106) that would let 
them use its facilities on weekends. Since everyone but Minh 
worked during the week, the six met there on weekends and 
learned to make tofu.
 In the fall of 2003 they were ready to go. They called 
their company “Basic Soy Beanery.” They began to sell 
their unique line of tofu and related products (all made 
from soymilk) that fall at a farmers’ market in Palo Alto on 
Saturdays. Their fi rst day, sales were $120. So for the next 
few months they met Friday evening to make their soyfood 
products at Sogo Tofu, sold the food on Saturday at the same 
farmers’ market, then met in San Francisco each Sunday to 
have a meal and “debrief.”
 The Palo Alto farmers’ market closed for the winter in 
December 2003. By now they felt they had tested and proved 
their concept, so they were ready to start a real company. In 
the spring of 2004 they all formed Basic Soy LLC; today the 
company traces its origin back to May 2004.
 Before May 2004 the company sold the following 
products: Soy Milk. Silken Tofu. Medium Tofu. Braised 
Tofu (fi rm, grilled). Yuba. Soy Omelette (with yuba). Soy 
Croquettes (meatless meatballs). Poached Yuba Loaf.
 The cousins returned to selling their fresh soy products 
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at farmers markets.
 But by the fall of 2004 it had ceased to be fun for many. 
There may have been some viability in the business, but 
no one but Minh wanted to continue. The others told him 
to do what he wanted with the idea; there was no talk of 
ownership, a buyout, or anything like that.
 So Minh and Sogo employees started to make tofu 
and related soy products once a week. Minh would sell the 
products at a farmers market, expanding to the one in San 
Francisco and then the one in Berkeley. The fi rst article 
about Minh’s enterprise appeared in the San Francisco Bay 
Guardian (May 4-10, 2005). He did that solo for one year. 
His girlfriend (Jean Y. Ku) had a good job and she paid his 
way–proof to him that she was a solid, reliable person.
 They were married on 15 Oct. 2005 at the Brazilian 
Room in Tilden Park.
 That same fall, he decided that the time had arrived 
to look for fi nancing to grow the business. It was already 
breaking even. He called the cousins together and told them 
they each owned one sixth of the company–but only if they 
were willing to invest in it would they be paid dividends. 
None of them wanted to invest and since none of them had 
done any work for the past year or ever before claimed any 
ownership, he felt that he owned them nothing. But now 
they decided to insist on owning one-sixth. And since they 
were close relatives, in the name of family harmony, he said 
he was willing to buy them out. They hired a lawyer and the 
negotiations went on for two months in the summer of 2005.
 Now Minh would have to go looking for outside 
investors. But that’s not how things worked out. A local man 
named John Notz had read the article in the Bay Guardian, 
phoned Minh and offered to invest money. Minh turned him 
down, in part because John was not interested in selling tofu 
at the farmers’ markets. A few months later John called Minh 
again and said he would like to meet Minh at his space at the 
Berkeley farmers’ market on Thursday. They got along well 
and soon John was selling the soyfoods at farmers markets, 
fi rst with Minh and then by himself. Before long they hired a 
lawyer and formed a corporation.
 On 7 Sept. 2005 the name of the business was offi cially 
changed to Hodo Soy Beanery. In Cantonese Ho means 
“good” and “do” (actually dow or dou) means “bean.” 
Address: Founder, Hodo Soy Beanery, 2923 Adeline Street, 
Oakland, California 94608. Phone: 510-735-4587.

1952. SoyaScan Notes. 2009. Chronology of Rwanda. 
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Merriam-Webster’s Geographical Dictionary 
(1997) says: “Belgian East Africa: See Ruanda-Urundi.” 
Under German control in 1899. Formerly part of German 
East Africa. 1919–Ceded to Belgium as a League of Nations 
mandate. Capital: Usumbura. Comprised two districts, 
Ruanda (now Rwanda) in the north, and Urundi (now 
Burundi) in the south. 1925-1960–United administratively 

with the Belgian Congo. 1946 Dec.–Made a UN trust 
territory. For centuries, the Tutsi (Watusi, an extremely tall 
people) dominated the Hutus (90% of the population). Both 
groups speak the same language.
 1959–Tutsi monarchy overthrown in Hutu civil war 
uprising; Tutsi power was ended. 1961–A referendum ended 
the monarchic system; Republic proclaimed under Hutu 
leadership. 1962–Divided into two independent nations. 
1962 July 1–Rwanda gained independence from Belgium 
(the Belgian UN trusteeship). 1963–Tutsi exiles invaded 
in an unsuccessful coup; a large-scale massacre of Tutsi 
followed.
 1973 July–Rivalries among Hutus led to a bloodless 
military coup. The Hutu government was overthrown and 
Hutu Juvénal Habyarimana took power. This coup led to 
single-party Hutu rule from 1973-1991.
 1990 Sept.–Some 8,000 exiled Tutsi invaded Rwanda 
from Uganda and attempted a coup. Then a new constitution 
was signed into effect in 1991 calling for multiparty politics, 
freedom of the press, and a limited presidential term.
 1993 Aug.–Renewed ethnic strife led to a peace accord 
between the government and the rebels of the Tutsi-led 
Rwandan Patriotic Front (RPF). Ethnic groups in Rwanda 
(1993 World Almanac): Hutu 90%, Tutsi (very tall) 9%, Twa 
(pigmy) 1%. Rwanda is the second most densely populated 
country in Africa.
 According to Chester Crocker, former Assistant 
Secretary of State for African Affairs under President Reagan 
(March 1999): “In 1994 the U.S. pulled the plug on the U.N. 
operation that was based in Rwanda at the time, by voting 
against its continuation. The genocide followed.” The Hutus 
held power in Rwanda and refused to share it with the Tutsis; 
the Tutsi rebels had their base in Uganda (just to the north) 
for many years.
 1994 April 6–Hutu leader Habyarimana and the 
president of Burundi were killed in a suspicious plane 
crash. Massive violence broke out immediately, leading to 
a very bloody civil war, partly political and partly ethnic. 
During the next 100 days an estimated 500,000 to 1 million 
people were slaughtered (mainly the Tutsi minority by Hutu 
militias) in the name of an ideology known as Hutu Power, 
and many more fl ed to neighboring countries. 1994 July–The 
Tutsi-dominated Rwandan Patriotic Front is now in control, 
and millions of Hutus fl ed to neighboring Zaire.
 1999 March 5–Hutu extremists in a group named 
Interamoy kill six tourists. The Hutus feel that the Tutsis 
(who now rule Rwanda) are allied internationally with 
English-speaking countries, including the USA and the 
UK. The Hutus, which feel historically allied with French-
speaking countries, comprise (as of late 1998) about 80% 
of the population in Rwanda and 85% of the population of 
Burundi. The corresponding fi gures for Tutsis are 19% and 
14%.
 2009 April–On the 15th anniversary of the genocide, 
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Rwanda is one of the safest and most orderly countries in 
Africa. President Kagame has been a leader in reconciliation.
 For an excellent overview and analysis see: Gourevitch, 
Philip. 2009. “The life after: Fifteen years after the genocide 
in Rwanda, the reconciliation defi es expectations.” The New 
Yorker. May 4. p. 36-49.

1953. Monsanto Co. 2009. Monsanto–Producing more, 
conserving more, improving farmers’ lives (TV ad). 
Newshour with Jim Lehrer. Television broadcast. PBS. Oct. 
5.
• Summary: “That’s sustainable agriculture. More at 
producemoreconservemore.com.”
 Note: This website is all about sustainable agriculture 
and the need to produce more food for a growing population. 
The word “Monsanto” barely appears. “Tomorrow’s 
challenge: By 2050, United Nations’ experts say our 
planet must double food production to feed an anticipated 
population of 9.3 billion people.”
 Three videos now on the website are titled: (1) Spotlight 
on sustainability. (2) Dr. Clive James on improving lives 
through technology. (3) Brazilian farmers work to protect the 
environment.

1954. Tefera, H.; Kamara, A.Y.; Asafo-Adjei, B.; Dashiell, 
K.E. 2009. Improvement in grain and fodder yields of 
early-maturing promiscuous soybean varieties in the Guinea 
savanna of Nigeria. Crop Science 49(6):2037-42. Nov/Dec. 
[23 ref]
• Summary: “When the International Institute of Tropical 
Agriculture (IITA) started soybean improvement in Africa 
in the 1970s, total production was around 0.2 million metric 
tons, and yield per unit area was low. The main challenges 
for soybean in Africa that needed research attention were 
low yield, low seed viability, poor natural nodulation, high 
shattering, and lack of appropriate processing and utilization 
methods.” Address: 1. International Inst. of Tropical 
Agriculture (IITA), Chitedze Agricultural Research Station, 
P.O. Box 30258, Lilongwe, Malawi.

1955. Food and Agriculture Organization of the United 
Nations. 2009. The state of food insecurity in the world 
2009: Economic crises–Impacts and lessons. Rome, Italy: 
FAO.
• Summary: “FAO estimates that 1.02 billion people are 
undernourished worldwide in 2009.” Address: Rome, Italy.

1956. Food & Agriculture Organization of the United 
Nations (FAO). 2009. The state of food and agriculture: 
Livestock in the balance. Rome, Italy: Food & Agriculture 
Organization of the United Nations (FAO). Series: FAO 
Food and Nutrition Paper 47/5. *

1957. Stodolak, B.; Starzynska-Janiszewska, A.; Pustkowiak, 

H.; Mickowska, Barbara. 2009. Effect of sunfl ower seeds 
addition on the nutritional value of grass pea tempeh. Polish 
J. of Food and Nutrition Sciences 59(2):145-50. [26 ref]
• Summary: “Nutritional parameters of grass pea [Lathyrus 
sativus L.] tempeh in comparison with products obtained 
with the addition of sunfl ower seeds were evaluated. Mixed 
tempeh was characterised by signifi cantly increased amount 
of lipids with higher polyunsaturated fatty acids (PUFA) 
(60%) content and improved n-6 to n-3 fatty acids ratio 
(16:1). The addition of sunfl ower seeds resulted in the rise 
in in vitro protein availability of the products. The maximum 
protein availability was obtained for sunfl ower tempeh 
(72%) and the product made from grass pea and sunfl ower 
seeds in the proportion of 3:2 (62%). The sum of sulfur 
amino acids present in the latter object amounted to 171% of 
the FAO reference pattern. Levels of other essential amino 
acids were also higher than the amounts recommended 
by the FAO. Enriching grass pea seeds in sunfl ower seeds 
resulted, however, in lowering both the level and the in 
vitro availability of carbohydrates. Organoleptic assessment 
showed that the mixed tempeh was estimated better than the 
product prepared with grass pea seeds only.” Address: Dep. 
of Food Biotechnology, Univ. of Agriculture in Cracow, 
Cracow [Krakow], Poland.

1958. Oyekanmi, Edward O.; Fawole, B. 2010. Nematodes 
of soybean and their management. In: Guriqbal Singh, ed. 
2010. Soybean: Botany, Production and Uses. Wallingford, 
Oxfordshire, UK, and Cambridge, Massachusetts: CAB 
International (CABI). xii + 494 p. See p. 325-44. Chap. 15. 
[57 ref]
• Summary: Contents: Introduction. Plant parasitic 
nematodes associated with soybean production: Root-
knot nematodes (epidemiology and biology, damage 
threshold, management measures), soybean cyst nematode 
(epidemiology and biology, damage threshold, management 
measures), lesion nematodes (epidemiology and biology, 
damage threshold, management measures), reniform 
nematodes (epidemiology and biology, damage threshold, 
management measures). Recent advances in soybean 
nematode management: Stringent exclusion and quarantine 
strategy, nematode suppressive soil, breeding for nematode 
resistance and crop performance, remote sensing utilization 
and host plant resistance, biofertilizer and biopesticide 
utilization. Conclusions and future prospects. Address: 1. 
Crop Protection and Environmental Biology Department, 
Faculty of Agriculture and Forestry, Univ. of Ibadan, Ibadan, 
Nigeria; Biological Sciences Department, Wesley Univ. 
of Science and Technology, Ondo, Nigeria; Nematology 
Unit, International Inst. of Tropical Agriculture, Oyo Road, 
Ibadan, Nigeria.

1959. Qiu, Li-Juan; Chang, Ru-Zhen. 2010. The origin and 
history of soybean. In: Guriqbal Singh, ed. 2010. Soybean: 
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Botany, Production and Uses. Wallingford, Oxfordshire, UK, 
and Cambridge, Massachusetts: CAB International (CABI). 
xii + 494 p. See p. 1-23. Chap. 1. [50 ref]
• Summary: Contents: Introduction. Origin: The evidences 
of origin of soybean in China (the earliest name of the 
soybean in Chinese was shu. The word for soybean was 
inscribed on unearthed bones and tortoise shells from the 
Yin and Shang Dynasties (3700 years ago)–very vague. 
Carbonized soybean seeds and remains of soybean seeds 
have been found at many archaeological sites listed here 
and their ages estimated by carbon dating), the theory that 
soybean originated from northeast China, the theory that 
soybean originated from the Huanghuai region of China, the 
theory that soybean originated in south China, the theory of 
multiple origins. Evolution: Classifi cation and distribution 
of perennial species, distribution of annual wild soybean, 
biology of domestication of wild soybean to cultivated 
soybean. Distribution: Asia, Americas, the rest of the world. 
Soybean in China: Distribution, utilization, breeding and 
cultivation, industry [means products made in factories 
such as soy oil, soybean meal, soy protein isolates and 
concentrates, etc.]. Development of soybean production and 
processing globally: Development of soybean production, 
processing and utilization.
 Tables: (1) Species in the genus Glycine together 
with the 2n chromosome number, genome symbol and 
geographical distribution (reprinted with permission from 
Hymowitz, 2004). (2) Comparison of the evolution of wild 
and semi-wild soybeans (reprinted with permission from Shu 
et al., 1986). (3) The area, production and yield of soybean 
in selected countries in 2006 and 2007 (adapted from FAO, 
2009). (4) The cultivated area, total production and yield of 
soybean in provinces [of China] with cultivated areas > 0.15 
million ha in 2006 (National Statistical Bureau in China, 
2009, personal communication). About 37% of China’s total 
area and production is in Heilongjiang province. The next 
fi ve provinces in descending order by production are Anhui, 
Jilin, Inner Mongolia, Henan, and Shaanxi.
 In the Introduction we read (p. 2): “The Chinese people 
are accustomed to eating soybean. Traditional soybean 
products such as bean curd (tofu), soybean milk, dried rolls 
of bean milk cream [dried yuba sticks], soy sauce and so on 
are favoured foods to Chinese people.”
 Note 1. In this chapter the authors, unfortunately, do 
not attempt to give a date for the origin of the domesticated 
soybean or to evaluate the strength of the different theories 
of its origin.
 Note 2. This is the earliest document seen that uses the 
term “dried rolls of bean milk cream” to refer to dried yuba 
sticks.
 Note 3. The references at the end of this chapter are hard 
to understand because: (1) Chinese and other non-English 
journal titles are not given, but are simply translated into 
English. (2) Chinese and other non-English book titles are 

not given, but are simply translated into English. (3) The 
language of non-English documents is not given. Address: 
Both: Prof., The National Key Facility for Crop Gene 
Resources and Genetic Improvement (NFCRI)/ Key Lab. 
of Germplasm Utilization (MOA), Inst. of Crop Science, 
Chinese Academy of Agricultural Sciences, 100081 Beijing, 
PR China.

1960. Shanmugasundaram, S.; Yan, Miao-Rong. 2010. 
Vegetable soybean. In: Guriqbal Singh, ed. 2010. Soybean: 
Botany, Production and Uses. Wallingford, Oxfordshire, UK, 
and Cambridge, Massachusetts: CAB International (CABI). 
xii + 494 p. See p. 427-60. Chap. 19. [96 ref]
• Summary: One of the best documents seen to date on 
vegetable soybeans. The authors are the world’s leading 
experts on the subject. Contents: Introduction (Vegetable 
soybean is called edamame in Japan, mao dou in China, 
poot kong in Korea and tua rae in Thailand): Defi nition, 
distinction from grain soybean, nutritional value. Production. 
Cultural practices: Location, season and cropping system, 
temperature, soil type, land preparation and sowing, 
fertilization and irrigation, insect pest and disease control, 
harvesting, seed production. Genetic improvement. 
Processing and utilization. International trade. Potential for 
developing countries. Conclusions. Address: 1. New Jersey, 
USA; 2. The World Vegetable Center, Shanhua, Tainan, 
Taiwan.

1961. Sharma, Ratan. 2010. Re: Work with the American 
Soybean Association (International Marketing), soymilk 
and tofu in India and worldwide. Letter (e-mail) to William 
Shurtleff at Soyinfo Center, Sept. 22. 2 p.
• Summary: “I joined the American Soybean Association 
(ASA) in 1997 as a soymilk and tofu expert and since then I 
have been in touch with the ASA’s International Marketing 
(ASA-IM) activities worldwide. Soybean and soy meal 
utilization in the animal sector is the fi rst priority of ASA-
IM as it consumes most of the soybean and soybean meal 
(utilised in poultry, animals, aquaculture, etc). But they 
also have a full-fl edged food program in almost all their 
international offi ces and they have a substantial budget 
for this. I know these soy food promotion and utilization 
programs in India, Japan, China, Mexico, Middle East, etc. 
And we have these programs in Sri Lanka, Pakistan and 
Bangladesh through our India offi ce.
 “ASA-IM sends teams of potential and prospective 
entrepreneurs to the US and other countries for advance 
training on the soy food production and utilization. I have 
lead such teams to attend the advance courses on the 
soymilk, tofu, TVP and other products at INTSOY, Texas 
A&M and Kansas State University courses separately. 
These courses were attended by Pakistan, Bangladesh and 
Sri Lanka based soy entrepreneurs also. ASA-IM paid all 
their hefty course fee, hotel stay, as well as meals and other 
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incidental expenses. The participants paid only for their 
international air fare. I also visited Bangladesh, Sri Lanka, 
Nepal and Pakistan so many times to help the soymilk and 
other soy food manufacturers in these countries.
 “ASA-IM spends lot of money on the promotion of 
soy for the food uses all over the world. I may try to send 
you some pictures of these activities. These help in creating 
the market for the small, medium and large scale soy food 
producers. We do it for the soymilk, tofu, soy nuts, soy fl our, 
TVP and all other soy food products manufactured and sold 
by the Indian soy food manufacturers.
 “ASA-IM promotes the soy food business through 
the trade fairs, industry visits, helping them in attending 
government training programs etc. The Indian Government 
also helps in promoting the soy food business and products. 
Once they provided huge funds for the generic campaign 
of the soy food products in India and the advertisement 
program ran on the popular TV channels, radio, print media 
etc. for a few months. We coordinate the entrepreneur 
development programs through the government departments 
and they have run exclusive training programs on the soy 
food business in which hundreds of prospective and existing 
soy entrepreneurs participated.
 “Soy fortifi ed products are also popular in India. One 
of the Indian states, Gujarat, recently introduced wheat 
fl our fortifi ed with soy fl our for public distribution system 
(a subsidised ration for the poor people). All this is run by 
government programs. The Government of India (GOI) feeds 
approximately 250 million children, women and men under 
various feeding programs and soy is the main protein source 
in most of these. They use other protein options also based 
on the price and the availability but soy is preferred by the 
government in these programs. We help them in the product 
formulation, recipe development etc.
 “I introduced the soymilk, tofu and other small scale soy 
food production business to the Indian army, also for their 
soldiers who retire at an early age and go for low profi le 
business. I gave them the option of the soy food business on 
a small scale after their retirement from the army. At one of 
the army rehabilitation centres they have installed soymilk, 
tofu and other soy food processing units to train their retiring 
soldiers. I go there from time to time and impart training 
to them also when the new lot of soldiers come for this 
program.
 India has made an excellent progress in the soy food 
business on small, medium and large sale production and 
there continues to be tremendous growth in this fi eld, 
especially the soymilk, tofu, soy fl our, TVP, soy protein 
based products etc.; you can see a lot of these products in 
the super stores. One thing that is remarkable here is that 
besides selling there products in the rural and urban areas, 
the soymilk and other soy product manufacturers sell a 
substantial quantity of their product through the super stores 
and other organised marketing channels. I help them in 

making the good quality packaging with the proper shelf 
life, giving all the nutritional and commercial information on 
labels, following the rules and regulatory norms framed by 
the GOI, getting a bar code, taxation, industry licensing, etc.
 More later, Ratan. Address: PhD, Manager, the 
SoyaCow Centre, KH-177 Kavi Nagar, Ghaziabad 201 002 
UP, India.

1962. Organic and Non-GMO Report (The) (Fairfi eld, Iowa).
2010. Monsanto Roundup: Gates Foundation under fi re for 
purchasing Monsanto shares. 10(9):20. Oct.
• Summary: “The Bill & Melinda Gates Foundation recently 
purchased 500,000 shares of Monsanto Company, worth an 
estimated $27.6 million. Farmers and advocacy organizations 
around the world were outraged by the purchase, according 
to the non-profi t group AGRA Watch.
 “’Our biggest concern is that the foundation is invested 
in Monsanto so they’re looking for Monsanto to make a 
profi t,’ said Travis English, of AGRA Watch, in an interview 
with the Seattle [Washington] Times. ‘What they’re doing 
is opening up new markets in Africa for Monsanto to 
monopolize the seed market.’
 “’When the economic power of Gates is coupled with 
the irresponsibility of Monsanto, the outlook for African 
smallholders is not very promising,’ said Mariam Mayet, 
environmental attorney and director of the Africa Centre for 
Biosafety in Johannesburg.
 “In response to the stock purchase, 250 Seattle residents 
sent postcards to the Foundation expressing their concern 
that its approach to agricultural development, rather than 
reducing hunger as pledged, would instead ‘increase farmer 
debt, enrich agribusiness corporations like Monsanto and 
Syngenta, degrade the environment, and dispossess small 
farmers.’ They also urged the Foundation to cut all ties to 
Monsanto and the biotechnology industry.
 “A 2008 report initiated by the World Bank and the UN, 
the International Assessment of Agricultural Knowledge, 
Science and Technology for Development (IAASTD) 
concluded that small-scale agroecological farming is more 
suitable for the third world than the industrial agricultural 
model favored by Gates and Monsanto.”

1963. IITA. 2010. Annual report 2009/10. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 64 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2009-10.pdf [35+ ref]
• Summary: Soy is mentioned 13 times in this annual report. 
There is no section on soybean.
 Page 21: “New soybean offers respite from deadly 
Asian rust: The Asian soybean rust is a fungal disease that 
is capable of laying waste as much as 80 percent of infested 
crops. This year, a soybean variety resistant to the disease 
that we developed was approved for release by the Nigerian 
National Variety Release Committee (NNVRC). The rust-
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resistant soybean is the fi rst of its kind to be made available 
for cultivation not only in Nigeria but also in West and 
Central Africa.
 “Tagged TGx 1835-10E, our scientists bred the variety 
and further developed it in collaboration with the National 
Cereal Research Institute. Its release for general cultivation 
was approved in December 2008 and notifi ed in June 2009 
by the NNVRC.
 “Field trials in Nigeria showed that aside from being 
resistant to the Asian rust, the variety is also high-yielding, 
averaging 1655 kg/ha grain and 2210 kg/ha fodder. It is also 
early-maturing, has good promiscuous nodulation character, 
and resists pod shattering and other prevalent diseases.
 “The variety can be used for direct cultivation in tropical 
Africa or as a source of resistance genes in soybean breeding 
programs. It was previously released in Uganda through the 
initiative of Makerere University, a local partner, and has 
already shown excellent performance in trials carried out 
in Southern Africa, suggesting that it is well-adapted. Its 
resistance is effective against all currently known types of 
the rust fungus in Nigeria. We have bred several other lines 
with rust resistance genes from various sources, which can 
be deployed quickly if this variety succumbs to newer forms 
of the rust fungus.
 “It was in 1996 that the Asian soybean rust fi rst 
arrived in Africa, rapidly spreading through Uganda, 
Malawi, Mozambique, Rwanda, South Africa, Zambia and 
Zimbabwe. The disease was fi rst noted in Nigeria in 1999. 
The causal fungus of the Asian soybean rust, Phakopsora 
pachyrhizi, is very aggressive and can produce billions of 
spores capable of turning lush green crops with healthy 
foliage into brown fi elds with bare stalks in 2-3 weeks.
 “For most African farmers, using resistant varieties is 
the most viable method to control the disease as applying 
fungicides proves very costly.” Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

1964. FAO. 2010. The second report on the state of the 
world’s plant genetic resources for food and agriculture. 
Rome, Italy: Commission on Genetic Resources for Food 
and Agriculture, Food and Agriculture Organization of the 
United Nations. xxiv + 370 p. Illust. Maps. 24 cm. *

1965. Hartman, Glen L.; West, E.D.; Herman, T.K. 2011. 
Crops that feed the world 2. Soybean–worldwide production, 
use, and constraints caused by pathogens and pests. Food 
Security 3(1):5-17. March. [105 ref]
• Summary: “Abstract: The soybean crop is one of the most 
important crops worldwide. Soybean seeds are important for 
both protein meal and vegetable oil. The crop is grown on an 
estimated 6% of the world’s arable land, and since the 1970s, 
the area in soybean production has the highest percentage 
increase compared to any other major crop... Soybean 
production was 17 million metric tons (MMT) in 1960 and 

increased to 230 MMT in 2008.”
 Contents: Introduction. History. The multiple uses 
of soybean. Challenges and threats to production: abiotic 
[non-living] constraints, biotic constraints (pathogens, pests, 
weeds, etc.), soybean rust, sclerotinia stem rot, red leaf 
blotch, soybean cyst (caused by nematodes), soybean aphid. 
Discussion and future considerations.
 Page 14: There is a major need to use more soybeans 
directly as human food. Soyfoods mentioned in this 
article are green vegetable soybeans (edamame, soy fl our, 
tofu, soymilk, tempeh, natto, and soy sprouts) (www.
soyinfocenter.com). Of course, soy oil is also used to make 
numerous processed food products such as salad oil, cooking 
oil, and margarine.
 Figures (bar charts): (1) Volume of soybean production 
in the highest soybean producing countries and total world 
production in million metric tonnes (MMT) from 1966 to 
2006. From FAO statistics. The fi ve largest producers in 
2006 are USA, Brazil, Argentina, China, and India.
 (2) Production area of the major fi eld crops in hectares 
(ha) from 1968 to 2008. From FAO statistics. The largest 
crops in 2008 are wheat, maize, rice, soybean and barley.
 (3) Trade quantity showing import and exports of the 
world’s major food crops in 1967 and 2007. From FAO 
statistics. The top 5 are wheat, maize, soybean, barley and 
potato.
 (4) Trade in million metric tonnes (MMT) of imports 
and exports of soybeans by region in 2007. Data for Asia 
includes China. From FAO statistics. The leading soybean 
importers in 2007 are Asia, China, and Europe. The leading 
soybean exporters in 2007 are South America, and United 
States.
 (10) Estimated protein production per hectare for crops 
based on dry seed harvest. Computation of protein per 
hectare uses 2009 yield data from FAO statistics (www.
fao) and protein values per 100 g of raw, uncooked seed 
of each crop from the USDA Nutrient Database (www.nal.
usda.gov/fnic/foodcomp). The top fi ve are soybeans, maize, 
lupin, peanuts, and wheat. Address: 1. Plant pathologist, 
USDA-Agricultural Research Service; 1-3. National Soybean 
Research Center, Dep. of Crop Sciences, Univ. of Illinois, 
Urbana, Illinois.

1966. Tefera, Hailu. 2011. Breeding for promiscuous 
soybeans at IITA. In: A. Sudaric, ed. 2011. Soybean–
Molecular Aspects of Breeding. Rijeka, Croatia: InTech. 
https://www.intechopen.com/books/soybean-molecular-
aspects-of-breeding/ breeding-for-promiscuous-soybeans-at-
iita [30 ref]
• Summary: Table 1 (p. 148) shows the leading soybean 
producers in Africa based on a 3-year (2006-2008) average 
of area, production, and yield (from FAOSTAT). The leaders 
in production are (in metric tons):
 Nigeria 592,000
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 South Africa 317,332
 Uganda 176,333
 Zimbabwe 96,008
 Malawi 50,000
 Rwanda 27,046
 Egypt 25,932
 DR Congo 16,177
 Zambia 12,000
 Benin 10,711.
 Contents: 1. Introduction. 2. Why soybean was 
considered by IITA (It started soybean improvement around 
1974). 3. Soybean growing agro-ecologies in Africa. 4. Why 
breeding for promiscuous nodulation? 5. Identifi cation of 
promiscuously nodulating soybean germplasm. 6. Breeding 
objectives and methodology. 7. Breeding lines developed for 
promiscuous nodulation. 8. Promiscuous varieties released 
(starting in 1990; Table 6). 9. Promiscuous soybeans in 
cropping systems of the savanna. 10. Dual-purpose soybean 
lines (high seed/grain and high stover yields). 11. Breeding 
promiscuous soybeans for low phosphorus tolerance. 12. 
Breeding promiscuous soybeans for shattering resistance. 13. 
Promiscuous soybean lines that reduce Striga hermonthica 
seed bank. 14. Genetic gains in breeding for promiscuous 
soybeans. 15. Future direction of breeding for promiscuity. 
16. Conclusion. Address: International Inst. of Tropical 
Agriculture (IITA), Chitedze Agricultural Research, Station, 
P.O. Box 30258, Lilongwe, Malawi.

1967. Gainesville Sun (Florida). 2011. Obituary: Harrison, 
Dr. David W. May 29.
• Summary: “Dr. David W. Harrison, Age 90, Retired 
Medical Doctor with 30+ Years of Missionary Medical 
Service in Africa, US Army Veteran, died Thursday, May 26, 
2011, at E.T. York Care Center (Gainesville, Florida).
 “Dr. Harrison, a self-supporting Seventh-Day 
Adventist Medical Missionary, has done pioneering work 
in introducing soybeans and soyfoods into Africa starting 
in the 1960s. Africa Basic Foods, which he founded in 
Uganda in 1962, was the earliest known company in Africa 
to make and market a line of commercial soyfoods. His work 
with soybeans and soyfoods in Ghana, Uganda, and Kenya 
affected the lives and nutritional well-being of thousands 
of people from government offi cials to school children and 
villagers.
 “Born into a black Seventh-day Adventist family in 
Nebraska in 1921, the family moved to California when 
he was fi ve years old. He received his B.S. Degree from 
Pacifi c Union College and attended Loma Linda University, 
where he earned his M.D. Degree in 1945. Dr. Harrison 
interned at Harlem Hospital (New York City) and began his 
medical career in North Carolina. From there, he was called 
to military service (in 1951). He earned a degree in public 
health in Texas in 1951 then went to Korea for a year as a 
Captain in the Army, working with the United Nations Civil 

Assistance Command. There he fi rst began to develop an 
interest in nutrition to supplement the strong education he 
had received in nutrition at Loma Linda Medical School. 
Back in the United States, he was a Resident in General 
Surgery at a hospital connected with Duke University.
 “Funeral Services will be held 11:00 AM Tuesday, May 
31, 2011, at Duncan Brothers’ Chapel (Gainesville, FL) with 
Pastor Joseph P. Lewis offi ciating. Burial (with Military 
Honors) will follow at the Florida National Cemetery 
(Bushnell, FL) at 2:30 PM. Dr. Harrison will only be viewed 
at the Chapel 1 hour prior to the Services–And with the 
Processional.
 “Dr. Harrison is immediately survived by: Wife–Edith 
Stokes-Harrison of Gainesville, FL; Sons–William Kenneth 
Bennett (& Janis) of Orlando, FL, David Michael Bennett 
of Washington, DC and David W. Harrison (& Fatima) of 
Upper Marlboro, Maryland; Daughters–Liza Widmer and 
Linda Stokes of Gainesville, FL; Grands; Great Grands; 
Nieces & Nephews; In-Laws; Cousins; & Friends.”
 “Arrangements entrusted to: Duncan Brothers’ Funeral 
Home, 428 NW 8th Street, Gainesville, Florida.”

1968. Brown, Lester R. 2011. Rising meat consumption takes 
big bite out of grain harvest. www.earthpolicy.org. Nov. 22. 
www.earth-policy.org/ data_highlights/ 2011/ highlights22. 
[1 ref]
• Summary: “World consumption of animal protein is 
everywhere on the rise. Meat consumption increased from 
44 million tons in 1950 to 284 million tons in 2009, more 
than doubling annual consumption per person to over 90 
pounds. The rise in consumption of milk and eggs is equally 
dramatic. Wherever incomes rise, so does meat consumption.
 “As the oceanic fi sh catch and rangeland beef production 
have both leveled off, the world has shifted to grain-based 
production of animal protein to expand output. With some 35 
percent of the world grain harvest (760 million tons) used to 
produce animal protein, meat consumption has a large impact 
on grain consumption, and therefore global food security.”
 “The effi ciency with which various animals convert 
grain into protein varies widely. Grain-fed beef is one of 
the least effi cient forms of animal protein, taking roughly 
7 pounds of grain to produce a 1-pound gain in live 
weight. Global beef production, most of which comes from 
rangelands, has grown by about 1 percent a year since 
1990.” “Pork production has grown by 2 percent annually 
since 1990. World pork production, half of it now in China, 
overtook beef production in 1979 and has widened the lead 
since then. It requires over 3 pounds of grain to produce each 
1-pound gain in live weight.”
 “Poultry production has grown even more quickly: 4 
percent annually in recent decades. It eclipsed beef in 1995, 
moving into second place behind pork. Poultry is even more 
effi cient, requiring just over 2 pounds of grain to produce a 
1-pound gain in live weight.”
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 “Fish farm output may also soon overtake beef 
production. In fact, aquaculture has been the fastest-growing 
source of animal protein since 1990, expanding from 13 
million tons to 56 million tons in 2009, or 8 percent a 
year. For herbivorous species of farmed fi sh (such as carp, 
tilapia, and catfi sh), less than 2 pounds of grain is required 
to produce a 1-pound gain of live weight. Although farming 
carnivorous fi sh such as salmon can be environmentally 
disruptive, worldwide aquaculture is dominated by 
herbivorous species. This represents great growth potential 
for effi cient animal protein production.” “There are a 
number of ways to make animal protein production more 
effi cient. Combining protein-rich soybean meal with grain 
dramatically boosts the effi ciency with which grain is 
converted into animal protein, sometimes nearly doubling it. 
Virtually the entire world, including the three largest meat 
producers-China, the United States, and Brazil-now relies 
heavily on soybean meal as a protein supplement in feed 
rations. Promising new livestock and dairy systems based on 
roughage rather than grain, such as India’s cooperative dairy 
model, boost both land and water productivity.”
 “Achieving food security depends on changes on the 
demand side of the equation as well as the supply side. Along 
with moving to smaller families to curb population growth, 
this means cutting individual consumption by eating less 
grain-intensive livestock products and eliminating waste 
in the food system. An American living high on the food 
chain with a diet heavy in grain-intensive livestock products, 
including red meat, consumes twice as much grain as the 
average Italian and nearly four times as much as the average 
Indian. By adopting a Mediterranean diet, Americans can cut 
their grain footprint roughly in half, improving health while 
increasing global food security.”
 Illustrations (color graphs) show: (1) World animal 
protein production per person, 1961-2009. Source: EPI from 
FAO; UNPop. Pork is #1 at about 34 pounds per person 
per year, followed by poultry (29.5), beef (20), farmed fi sh 
(17.5), and sheep and goats 
(4 pounds).
 (2) World beef 
production, 1961-2009. 
Source: FAO. It grew from 
25 million tons (MT) in 
1961 to 62 MT in 2009.
 (3) World pork 
production, 1961-2009. 
Source: FAO. It grew from 
22 million tons (MT) in 
1961 to 105 MT in 2009.
 (4) World poultry 
production, 1961-2009. 
Source: FAO. It grew from 
10 million tons (MT) in 
1961 to 92 MT in 2009.

 (5) World farmed fi sh, 1961-2009. Source: FAO. It 
grew from 2 million tons (MT) in 1961 to 55 MT in 2009. 
Address: President, Earth Policy Inst., 1350 Connecticut 
Ave., N.W., Suite 403, Washington, DC 20036. Phone: 202-
496-9290.

1969. Keatinge J.D.H.; Yang, R.-Y.; Hughes, J. d’A.; 
Easdown, W.J.; Holmer, R. 2011. The importance of 
vegetables in ensuring both food and nutritional security in 
attainment of the Millennium Development Goals. Food 
Security 3:491-501. Nov. *
• Summary: “A nutritious and varied diet is a critical means 
by which good health can be maintained. Consumption of 
less than 200 g of vegetables per person per day in many 
countries today is common and this low amount, often 
in conjunction with poverty and poor medical services, 
is associated with unacceptable levels of mortality and 
malnutrition in preschool children and other vulnerable 
groups.” Address: 1. AVRDC–The World Vegetable Center, 
Shanhua, Tainan, Taiwan.

1970. IITA. 2011. Annual report 2010. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 84 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2010.pdf [30+ ref]
• Summary:  Soy is mentioned 18 times in this annual report. 
There is a subsection titled “Better soybean” (p. 29-30): We 
continue to work with our partners in the soybean-producing 
countries of sub-Saharan Africa to develop and disseminate 
varieties that address production constraints while taking into 
account local suitability and farmers’ preferences. In 2010, 
six of our soybean varieties have either been released or are 
in the fi nal stages of being released to farmers in Nigeria 
and Mozambique. These varieties have valuable traits such 
as high grain and fodder yields, short planting-to-harvest 
duration, tolerance to drought, and resistance to common 
pests and diseases such as weeds and soybean rust.



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   717

© Copyright Soyinfo Center 2021

 A photo shows rust-resistant 
soybean varieties (green) being 
tested alongside susceptible 
ones (brown). Photo by R. 
Bandyopadhyay, IITA.
 “In Nigeria the early- to 
medium-maturing varieties TGx 
1987-10F and TGx 1987-62F were 
released by the Nigerian Variety 
Release Committee in December 
2010. These varieties gave an 
average grain yield of 1670 and 
1630 kg per hectare, respectively, 
in a two-year multi-location, on-
station trials. They also mature 
in just 96-97 days on the average 
(compared to 100-150 days by 
local varieties) and are capable 
of producing 2.6 tons of fodder per hectare. They have also 
been proven to be highly resistant to rust, bacterial blight, 
and Cercospora leaf spot, and are preferred by farmers 
because they smother weeds and reduce the cost of weeding. 
Farmers that participated in the on-farm trials also indicated 
that they especially like the golden color of the grains at 
maturity. The trials of these new varieties were supported 
by our Tropical Legumes II Project. In Mozambique, fi ve 
varieties that we developed have been prereleased to expedite 
access by farmers while the country’s Variety Registration 
and Release Committee continue their assessment for full 
release. The varieties were evaluated across four agro-
ecological zones of Mozambique in on-station and on-farm 
trials for three years. Results showed that yields for the 
varieties TGx 1485-1D, TGx 1740-2F, TGx 1904-6F, TGx 
1908-8F, and TGx 1937-1F in the major soybean producing 
regions of Zambesia and Tete provinces were 3527, 3748, 
4096, 3963, and 3614 kg per hectare, respectively, compared 
with 2830 kg per hectare of `Storm’, the most popular and 
highest yielding existing variety. The new varieties mature 
in 93-113 days. Farmers prefer the varieties because of their 
high yields, profuse nodulation, moderate drought tolerance, 
and resistance to Cercospora leaf spot, frog eye, and pod 
shattering. The varieties grow vigorously and their canopy 
closes early effectively controlling the growth of weeds and 
reducing the need for frequent weeding.” Address: PMB 
5320, Oyo Road, Ibadan, Nigeria.

1971. IITA. 2011. Annual report 2011. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 108 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2011.pdf [30+ ref]
• Summary:  Soy is mentioned 16 times in this annual report. 
One photo (p. 17) shows a “Soybean demonstration plot in 
Nkhata Bay Miracle site in Malawi. Photo by T. Gondwe, 
IITA.

 Another photo (p. 27) shows “Members of a women’s 
group in Rwanda working on a communal maize-soybean 
farm. Photo by J.T. Oliver, IITA.”
 Pages 40-42: “New soybean in Malawi: The Malawi 
Agricultural Technology Clearing Committee (ATCC) in 
January 2011 offi cially approved the release of the improved 
variety dubbed TGx1740-2F. We developed the variety 
through our Tropical Legumes II project.
 “In on-station and on-farm trials, TGx1740- 2F 
outperformed local varieties grown in the country, giving 
a mean grain yield of 2,464 kg/ha. Pre-release production 
data showed that the new variety exceeded the yields of the 
varieties Nasoko and the widely grown promiscuous variety 
Magoye, which were used as checks, by 10% and 32%, 
respectively, during the two-year multilocation station trials.
 “TGx1740-2F performed equally well during on-farm 
participatory variety selection trials in four districts of central 
Malawi. In the 2009/10 season, it outperformed all the new 
types of soybean varieties under testing, giving 2,248 kg of 
grains per hectare. Again, it also surpassed yields by Nasoko 
and Magoye by 15% and 38%, respectively.
 “This new variety matures early, has more pods per 
plant up to the top of the plant, performs well under poor and 
erratic rainfall, and has better lodging resistance.
 “The release of TGx1740-2F is considered a milestone 
for IITA as this is the fi rst time that a promiscuous soybean 
variety–one that is able to nodulate effectively with diverse 
indigenous Rhizobia in the soil–developed by the institute 
has been released in Malawi.” A photo shows “A Malawi 
soybean farmer tending to her young crop. Photo by J.T. 
Oliver, IITA.” Address: PMB 5320, Oyo Road, Ibadan, 
Nigeria.

1972. Ghosh, Barnita; Ray, Rina R. 2011. Current 
commercial perspective of Rhizopus oryzae: a review. J. of 
Applied Sciences 11(14):2470-86. [161 ref]
• Summary: “The present study reviews the potentiality 
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of Rhizopus oryzae, a potent 
saprophytic and pathogenic fungus 
to produce a wide spectrum 
of metabolites, in the form of 
enzymes, esters, organic acids, 
volatile materials, polymers and 
bioalcohols... Since the Joint FAO/
WHO expert committee on food 
Additives (JEFCA) and Food and 
Drug Administration, Department 
of Health and Human Services, 
USA certifi ed the enzymes 
extracted from Rhizopus oryzae 
may be used as food additives for 
human consumption, this fungal 
group may be exhaustively used for 
commercial purposes.”
 “Conclusion: Strains of the 
Rhizopus oryzae complex have 
been used for centuries as 
fermented food starters for the 
production of tempeh and other 

Asian foods and being a producer of so many extra and 
intra cellular enzymes of industrial importance, it could 
easily be called a benefi cial one. Soy tempeh being low 
in price was eaten mostly by poor people...” Address: 
Dep. of Zoology, Microbiology Lab., Molecular Biology 
Biology and Genetics, Presidency Univ., Kolkata, 700 
073, India.

1973. Oppenlander, Richard A. 2011. Comfortably 
unaware: global depletion and food responsibility. What 
you choose to eat is killing our planet. Minneapolis, 
Minnesota: Langdon Street Press. xvi + 180 p. Index. 24 
cm. [210 endnotes]
• Summary: Contents: Introduction 1. So It All Goes: 
Defi ning global depletion as it relates to food (where 
global warming fi ts). 2. For the Unaware: Pertinent 
facts and fi gures. 3. It’s in the air: Depletion as it affects 
oxygen and the quality of the air that we breathe. 4. 
Rainforests: Depleting the lungs of our planet.
 5. Whose Land Is It Anyway? Global depletion of our 
land. 6. Water and Oceans: Part 1: Drinking water and 
sustainability–where is it all going. Part 2: Our oceans–
what is happening below the surface? 7. Pollution: Yes, 
that would be you. 8. Why Do We Do It? A word about 
nutrition–do you really care? 9. Tread Lightly: Entering 
the no-wake zone. 10. How We Arrived at This Point: 
Observations, predictions, and solutions. 11. Not-to-
Read Chapter: A closer look at the animals. 12. A Final 
Word. End Notes.
 Soy is mentioned twice in this book: (1) Page v states 
the book “was printed with post-consumer recycled 
non-chlorinated paper and soy ink.” (2) Page 23: In 
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the chapter on “Rainforests” we read: “Another crop that is 
grown [there] is soy, but not for direct human use. Soy used 
directly for veggie burgers, tofu, and soy milk in America is 
almost exclusively grown in the United States, but 80 percent 
of the entire world’s soy crop is produced and fed to farm 
animals. Most of this soy is now grown on rainforest-cleared 
land” (Source: Greenpeace, April 2006 [poor citation]).
 About the author: He has a degree in dentistry from 
the Univ. of Michigan. Is that why he calls himself “Dr. 
Oppenlander”?
 On page 147 is this quotation: “Nothing will benefi t 
human health and increase the chances of survival of life on 
earth as the evolution to a vegetarian diet.”–Albert Einstein. 
But what is the source? We believe Einstein did not say this.
 Dr. Oppenlander is often unclear about citing the sources 
of his information–although in some cases his citations are 
fi ne. For example, on page 41, in discussing our shortage 
of fresh water, he states that “more than one-half the water 
used in the United States is, in one way or another, given 
to livestock.” The source of this information (Ref. 61) is 
“Wikipedia.org.” That’s all we know about his source. Even 
high school students are told not to cite Wikipedia. But if 
one felt compelled to cite it, one should at least give the 
title of the entry in Wikipedia, the source in Wikipedia, and 
when retrieved. In many other cases, Dr. Oppenlander cites 
an entire book as his source, without telling the reader the 
page on which the information appears. Sloppy. How about 
these End Notes on p. 155: “87. FAO.” “88. United Nations, 
2004.” Address: PhD.

1974. Vanlauwe, Bernard; Mukalama, J.; Abaidoo, R.C.; 
Sanginga. 2011. Soybean varieties, developed in lowland 
West Africa, retain their promiscuity and dual-purpose nature 
under highland conditions in western Kenya. In: A. Bationo, 
B. Wasa, J.M. Okeyo, Maina, F., eds. 2011. Innovations as 
Key to the Green Revolution in Africa. Dordrecht: Springer 
Science+Business Media B.V. [23 ref]
• Summary: The main purpose “of this work was to 
quantify nodulation, biomass production and grain yield 
characteristics of a set of best-bet, dual purpose varieties 
relative to a locally available variety at two sites (Vihiga and 
Siaya districts) in western Kenya.”
 Note: “`Dual-purpose’, promiscuous soybean varieties 
were developed by the International Institute of Tropical 
Agriculture (IITA) between the mid-1970s and early 1990s 
(Sanginga et al., 2003). Their dual purpose nature stems from 
the fact that these varieties produce a substantial amount 
of grain and leafy biomass, resulting in a relatively low N 
harvest index.” Address: Tropical Soil Biology and Fertility 
Inst., International Centre for Tropical Agriculture (TSBF-
CIAT), Nairobi, Kenya.

1975. INTSOY. 2012. 2012 INTSOY Processing and 
marketing soybeans for meat, dairy, baking and snack 

applications, June 3-8: A unique opportunity to gain hands-
on experience & practical knowledge about soybeans 
(Leafl et). Urbana, Illinois. 9 panels. Each panel: 28. Single 
sided. Black and white.
• Summary: This printout of an e-mail announces a 5-day 
course ($1,500 for 1 attendee). The program now has 26 
corporate sponsors (listed alphabetically with the logo 
of each): ADM, Clarkson Grain, Clextral Group, Crown, 
Devansoy, French [Oil Mill Machinery Co.], General Mills, 
Harvest Innovations, House Foods America Corporation, 
Illinois Soybean Association, Insta-Pro, NEI–Natural 
Enrichment Industries, NPI–Natural Products, Inc. ProSoya. 
SavInd (formerly Bar N.A.). Silk, The Solae Co., Soyatech, 
Soyfoods Association of North America. Soyjoy. SunOpta. 
United Soybean Board. USSEC. Wenger. WISHH. World 
Soy Foundation.
 Course highlights. Who should attend? Course schedule 
(preliminary agenda). Sponsors. Address: National Soybean 
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana, 
Illinois 61801. Phone: (217) 244-1706.

1976. Agranoff, Jonathan. 2012. Re: Making tempeh in 
London. Work with indigenous soybeans in Indonesia. Letter 
(e-mail) to William Shurtleff at Soyinfo Center, April 4. 1 p.
• Summary: “Dear Soy Info centre, Mr. Shurtleff: “I thought 
I would at last make contact with you, having had an almost 
parallel history with my interest with soyfoods and especially 
tempe since the mid 1980s, although my work has largely 
been in Indonesia. I am a London based medical doctor, with 
a background in food science and nutrition and have been 
working in and out of Indonesia for a few years on a variety 
of projects; some medical aid, some tempe based and started 
off on an undergraduate project in food science in Bogor 
with Prof. Darwin Karyadi, Hermana and all the team in 
Bogor, and lately worked for the UN in Jakarta.
 “I used to make tempe in London and supply the 
Indonesians here with fresh tempe, although I’m now a M.D. 
which leaves little time for making tempe!
 “I also did some work with the former Minister of Food 
Affairs in Jakarta who’s staff were developing a team of 
Indonesian food scientists who had carried out research on 
tempe, and I helped put together a compilation of all their 
research on tempe into a book published as a one-off short 
run in Singapore, called `Bunga Rampai Tempe Indonesia’ 
which I revised, edited and translated into the English 
version `A Concise Handbook of Tempe’. This was launched 
at an International Tempe Congress in Bali in 1997. I’d be 
happy to email you a copy if you haven’t come across this 
yet.
 “More recently I’ve been interested in the problem of 
Indonesia’s neglected indigenous varieties of soybeans, 
as there are 16 local non GM varieties in Indonesia’s 
undiscovered seed banks which they are trying to reintroduce 
against economic pressure from imported US soy that 
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fl ooded the market and suppressed local cultivation by price 
policies and subsidies.
 “I now have a project to manufacture and export the fi rst 
real Javanese tempe made from a local indigenous soybean 
variety, canned in a coconut and lemongrass curry sauce. The 
soybeans are bought at premium prices from very grateful 
local farmers, as I believe soybeans and tempe should benefi t 
Indonesians, who after all invented it. The product is in the 
UK market and becoming popular in the health food market 
now. Maybe it’ll come to Wholefoods one day, and allow 
westerners to eat tempe made by Javanese and from real 
Javanese ancient variety soybeans in Java. I have a website: 
www.doctortempeh.com which talks about this project.
 “Anyway, just thought after all this time I’d share some 
experiences, after all, I was given your `The Book of Tempe’ 
for my 21st Birthday present... and looked what happened 
since!” Address: M.D., London, England.

1977. Agranoff, Jonathan. 2012. Re: Details of making and 
selling tempeh in London starting Sept. 1985. Letter (e-mail) 
to William Shurtleff at Soyinfo Center, April 4. 1 p.
• Summary:  “I started making tempe in London in 1985 
when I was a second year Food Science undergraduate 
student at Kings College, London University. In fact that 
year I was in the nutrition research and development centre 
with a couple of other nutritionists and undertook a small 
project on tempe made from different water sources looking 
at bacterial contamination.
 “I started making tempe in the microbiology lab when 
I got back to England but got evicted from there as no-one 
knew what it was and they thought my fungus was going 
to contaminate the rest of the lab so I moved it to my room 
and fermented the fi rst batch under my bed in university 
accommodation. I subsequently improved hygiene standards 
and developed a dry dehulling method using a small hand 
operated ‘maize mill’ and used inoculum from Bogor market 
I brought back with me. I then modifi ed an old refrigerator 
with a lamp and thermostat as a heating element and started 

making 10-15 kg a week, putting it on my bicycle and taking 
it up to the Indonesian Embassy in central London where 
the majority of Javanese diplomats had never had tempe in 
London before, only sometimes when someone came back 
from Amsterdam with a piece.
 “My tempe was at that time the only fresh tempe 
available in that quantity in the UK and I began making it at 
home once a week and distributing it on weekends just after 
fermentation to the homes of the Indonesian community in 
NW London. I returned to Indonesia roughly every 1-2 years 
with a project or other program and also made a series of 
radio documentaries for the BBC’s Indonesian section on 
tempe, specifi cally on tempe Bongkrek, unraveling the story 
of the 1988 mass poisoning incident in Ajibarang, Banyumas 
and even interviewing the man who had made the deadly 
batch. I can let you have a copy of that if you’re interested 
too. I also did a trip recently to Tondano, North Sulawesi 
where I was intrigued to check on the theory of the origin 
of tempe and ‘spontaneous generation’ from wild Rhizopus 
and the story of the Kyai Mojo exodus from East Java to 
Tondano where it was said this community did not bring any 
ragi but managed to make tempe from naturally growing 
mold. They didn’t, and this story was completely wrong and 
I discovered something very odd had evolved instead.
 “Anyway, long story, let me know if you’d like any 
more.”
 Shurtleff replies with several questions, to which 
Jonathan gives excellent replies:
 (1) Did you ever have a business with a business name? 
“I started making tempe as a ‘home industry’ in September 
1985. This was on my return from a long summer vacation 
on a project in the nutrition research and development 
centre in Bogor where I did some fi eldwork in microbiology 
and where I fi rst learned how to make tempe. Back in 
London, I had no formal business name, I just made it for 
the Indonesian community after I told them I had been 
researching tempe in Indonesia and they were very interested 
if I could make tempe for them. In London I used to time 
the fermentation so it would mature on my afternoon off 
classes so I could take it to sell, making a maximum of 15 x 
400g packs. The embassy always invited me to their cultural 
and diplomatic events as they knew I would turn up with a 
stack of fresh tempe. I found tempe was such an important 
diplomatic tool for Indonesians too, later I introduced it later 
to communities in Zimbabwe and Burma. In Harare, while 
working for a British Overseas Development programme 
in 1988, I made it for a project with the embassy and the 
Zimbabwean nutritionists and federation of women’s groups 
headed by Mugabe’s wife at the time was fascinated with it. 
It had become a social tool to show what was unique about 
Indonesia and everyone liked it. I did a similar exercise in 
Nairobi [Kenya].
 “I was interested in this since in 1985 I had met with all 
the participants of the United Nations University’s (Tokyo) 
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sponsored tempe training for scientists from Nigeria / 
Benin?, South Africa, Ethiopia (?), Egypt, Thailand, Korea, 
etc. who were all in Bogor at the time.
 “In 1991 I started medical school in Southampton 
University and moved to that city. My converted refrigerator 
incubator and giant cooking pans came down too and my 
parents were pleased to be able to clean their kitchen at last 
after 10 years of encrusted soybeans and calls at 4 am to 
check fermentation temperature for overheating tempe. There 
were about 40 Indonesian PhD students at Southampton and 
they soon learned where the tempe was made. I also supplied 
some Indonesian restaurants in Oxford and London at the 
time which helped subsidize medical school.”
 (2) What year and month did you fi rst sell any tempeh 
to anyone? “September 1985 fi rst started making tempe in 
London.”
 (3) Where–at what address–did you make the fi rst 
tempeh you sold? “I made this tempe at home, 27 Oman 
Avenue, London NW2, UK.”
 (4) Did you create a label for your tempeh? If yes, do 
you have any left–and could you send me a scan? “I didn’t 
have a label for that tempeh.”
 (5) Where did you get your soybeans and tempeh 
starter? “In the beginning I obtained my tempe starter from 
Pasar Bogor or sometimes from tempe factories on each trip 
to Indonesia. I did use the lab at university to make some 
starter but it was too laborious, and again at home grown on 
rice. Subsequently I have been using the LIPICO commercial 
ragi from Bandung. My soybeans come from a local oriental 
supermarket [in London], I used to buy 45 kg sacks that was 
usually Canadian soy.”
 (6) You mentioned in your 1st e-mail receiving our Book 
of Tempeh on your 21st birthday. Did you learn how to make 
tempeh from our book? “I was given you’re ‘The Book of 
Tempeh’ I think in 1988, but actually I had learned how to 
make tempe before that in 1985 but tried out lots of recipes 
from your book and tried making ragi, and was fascinated to 
see a parallel world to mine 20 years earlier in California!” 
Address: M.D., London, England.

1978. Muoki, Penina N.; De Kock, H.L.; Emmambux, 
M.N. 2012. Effect of soy fl our addition and heat-processing 
method on nutritional quality of extrusion and consumer 
acceptance of cassava complementary porridges. J. of the 
Science of Food and Agriculture (London) 92(8):1771-79. 
June. [42 ref]
• Summary: Adding soy fl our to cassava porridge greatly 
improves the nutritional profi le. “Slightly more consumers 
preferred the conventionally cooked cassava-soy fl our 
porridges.
 “Conclusions: Compositing cassava fl our with full-
fat or defatted soy fl our and extrusion cooking change the 
appearance and fl avour of porridges while improving the 
textural properties for better mastication and swallowing 

by infants. Hedonic adjustment to the changed sensory 
properties of the porridges in comparison to what mothers 
and caregivers are used to (conventionally cooked cassava 
only porridges) is required to ensure acceptance.” Address: 
International Inst. of Tropical Agriculture (IITA).

1979. Obituary: Leonard M. Stuttman (Sept. 7, 1925–
July 16, 2012) (Web article). 2012. Lansing, Michigan: 
Palmer, Bush & Jensen–Family Funeral Homes. 1 p. www.
meaningfulfunerals.net/fh/obituaries.
• Summary: “Leonard M. Stuttman, age 86 passed away 
on Monday, July 16, 2012 at his residence at Independence 
Village in East Lansing. Born September 7th, 1925 in 
Chicago, Illinois, he was the son of Matthew and Esther 
Stuttman. Len grew up in Chicago. From his earliest years 
and throughout his entire life Len always displayed a love for 
outdoor adventures, exploring the world and everything in it. 
He graduated from Michigan State College and is a Veteran 
of the Naval Air Force. Len traveled the world and had a fi lm 
adventure production company and tour group as well as 
doing many travel lecture series.
 “He lived in New Delhi, India with his wife and 
sons for four years while working for the United States 
Agricultural Department [USDA]. He also did various fi lm 
documentation across Africa. With these expeditions he was 
granted membership to The Explorers Club. Len received the 
Dale Carnegie Award for his bravery saving lives when he 
was involved in a train wreck and was able to pull people to 
safety from a burning train. Len’s world adventures, fi lming 
and communication background led to his television show, 
‘The Many Worlds of Len Stuttman’ aired in Lansing and 
Chicago for several years.
 “Len worked for the American Soybean Association 
in Iowa and was president of INARI Ltd., a soy snack 
manufacturer for 25 years. He served as President of the 
Lansing United Nations and District Governor for Rotary. 
He was instrumental in the development of The Woldumar 
Nature Center, worked on relief for Bangladesh and ran as a 
candidate for the State Senate. Len and his wife Irene were 
host parents to over 40 foreign students.
 “He was preceded in death by his wife of 52 years, 
Irene Stuttman, son Craig Stuttman, great grandson Harper 
Gibson and sister Joy Futter. Len is survived by three sons, 
Jeffery (Joan) Stuttman of Holland, MI, Kurt and Aaron 
Stuttman both of Lansing, seven grandchildren and ten great 
grandchildren. A graveside service was held on Wednesday, 
July 18th at Evergreen Cemetery in Lansing. Memorial 
contributions may be made to the Woldumar Nature Center, 
5739 Old Lansing Road, Lansing, MI 48917.”

1980. Vidal, John. 2012. Food shortages could force world 
into vegetarianism, warn scientists: Water scarcity’s effect 
on food production means radical steps will be needed 
to feed population expected to reach 9 billion by 2050. 
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Guardian (Manchester). Aug. 26. http://www.guardian.co.uk/
global-development/2012/aug/26/food-shortages-world-
vegetarianism?newsfeed=true
• Summary: “Leading water scientists have issued one of 
the sternest warnings yet about global food supplies, saying 
that the world’s population may have to switch almost 
completely to a vegetarian diet over the next 40 years to 
avoid catastrophic shortages.
 “Humans derive about 20% of their protein from animal-
based products now, but this may need to drop to just 5% to 
feed the extra 2 billion people expected to be alive by 2050, 
according to research by some of the world’s leading water 
scientists.
 “’There will not be enough water available on current 
croplands to produce food for the expected 9 billion 
population in 2050 if we follow current trends and changes 
towards diets common in western nations,’ the report 
by Malik Falkenmark and colleagues at the Stockholm 
International Water Institute (SIWI) said.
 “’There will be just enough water if the proportion of 
animal-based foods is limited to 5% of total calories and 
considerable regional water defi cits can be met by a reliable 
system of food trade.’
 “Dire warnings of water scarcity limiting food 
production come as Oxfam and the UN prepare for a possible 
second global food crisis in fi ve years. Prices for staples such 
as corn and wheat have risen nearly 50% on international 
markets since June, triggered by severe droughts in the US 
and Russia, and weak monsoon rains in Asia. More than 
18 million people are already facing serious food shortages 
across the Sahel.
 “Oxfam has forecast that the price spike will have a 
devastating impact in developing countries that rely heavily 
on food imports, including parts of Latin America, North 
Africa and the Middle East. Food shortages in 2008 led to 
civil unrest in 28 countries.
 “Adopting a vegetarian diet is one option to increase 
the amount of water available to grow more food in an 
increasingly climate-erratic world, the scientists said. Animal 
protein-rich food consumes fi ve to 10 times more water than 
a vegetarian diet. One third of the world’s arable land is used 
to grow crops to feed animals. Other options to feed people 
include eliminating waste and increasing trade between 
countries in food surplus and those in defi cit.
 “’Nine hundred million people already go hungry and 
2 billion people are malnourished in spite of the fact that 
per capita food production continues to increase,’ they 
said. ‘With 70% of all available water being in agriculture, 
growing more food to feed an additional 2 billion people by 
2050 will place greater pressure on available water and land.’
 “The report is being released at the start of the annual 
world water conference in Stockholm, Sweden, where 
2,500 politicians, UN bodies, non-governmental groups and 
researchers from 120 countries meet to address global water 

supply problems.” Address: Environmental reporter.

1981. Ibrahim, Seifeldin E. 2012. Agronomic studies on 
irrigated soybeans in central Sudan: I. Effect of plant spacing 
on grain yield and yield components. International J. of 
AgriScience 2(8):733-39. Aug. [12 ref]
• Summary: “A fi eld trial was conducted for two consecutive 
seasons (2008/09 and 2009/10), at the Gezira Research 
Station, central Sudan, to study the effect of plant spacing 
on grain yield and yield components of soybean varieties.” 
The effect of plant spacing was highly signifi cant. The 
highest grain yield and fodder yield were obtained from 4 cm 
plant spacing in both seasons. Planting seeds close together 
generally resulted in an increase in plant height and eight of 
lowest pod.
 Page 734: Brief history of soybean in Sudan: In 1910, 
soybean was fi rst introduced into Sudan by the colonial 
Garden (Shurtleff and Aoyagi 2009), In 1912 further 
introductions into Sudan were made. In 1949, soybean 
was introduced into South-West Sudan to prevent severe 
malnutrition among infants, children, and pregnant and 
lactating women. As early as 1930, research started on 
soybean in Sudan; between 1973 and 1977 soybean varieties 
were tested at the Gezira Research Station, Wad Medani, 
central Sudan (Salih 1977). In 1975 intensive research in 
developing improved soybean varieties suitable for irrigated 
and rainfed farming was begun by the Agricultural Research 
Corporation (ARC), in collaboration with INTSOY–the 
International Soybean program, and specifi cally its ISVEX 
varietal testing program (Ageeb and Khalifa 1979). From 
1977 to 1984 ISVEX trials were conducted Wad Medani, 
Abu Naama and Kadugli. The results of these fi eld trials 
showed that Sudan had great potential for growing soybeans 
as an irrigated or a rainfed crop. Presently ARC is focused on 
developing improved varieties.
 Contains fi ve tables. Address: Agricultural Research 
Corp. (ARC), P.O. Box 126, Wad Medani, Sudan.

1982. SoyaScan Notes. 2012. Overview the history of farmed 
fi sh production–aquaculture (Overview). Compiled by 
William Shurtleff of Soyinfo Center 8 Nov. 2012.
• Summary: Statistics collected by The U.N. Food and 
Agriculture Organization (FAO) show that fi sh farming 
began on a signifi cant scale in about 1950. The rise in 
production can be divided into three periods. (1) 1950-1979: 
Slow growth, from near zero to about 5 million tons, or 0.17 
million tons per year. (2) 1980-1992: Medium growth, from 
about 5 million tons to about 15 million tons, or 0.77 million 
tons per year. (3) 1993 to 2011: Fast growth, 15 million tons 
to about 68 million tons, or 2.79 million tons per year. By 
2011 the weight of farmed fi sh was about 75% the weight of 
the wild catch; the wild catch had peaked in 1996 at nearly 
94 million tons, and the per capita wild catch had peaked in 
1988 at 17 kg (37.5 lb) and has been dropping ever since.
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 This information is shown in a graph as part of an 
excellent overview of the subject titled “Fish Catch: Eco-
economy indicators,” by Earth Policy Institute, available at 
http://www.earth-policy.org/indicators/C55/fi sh_catch_2012.

1983. IITA. 2012. Annual report 2012. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 68 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2012.pdf [30+ ref]
• Summary:  Soy is mentioned 73 times in this annual report. 
One photo (p. 18) shows an African woman cultivating 
soybeans.
 Page 29: Discusses the “Grain legumes” program 
approved in Oct. 2012. “The program is led by ICRISAT and 
other participating CGIAR centers include IITA, CIAT, and 
ICARDA. The major collaborators in Africa are the NARS 
[national agricultural research systems] in Senegal, Mali, 
Burkina Faso, Ghana, Bénin, Niger, Nigeria, Cameroon, 
Zambia, Malawi, Mozambique, and Tanzania. The activities 

in Grain Legumes build on and encompass a number of 
earlier and ongoing projects and programs, e.g., the Dry 
Grain Pulses Collaborative Research Program (now Legume 
Innovation Lab) (USAID), Tropical Legumes 1 and 2 (Bill & 
Melinda Gates Foundation), N2Africa (Bill & Melinda Gates 
Foundation and The Howard Buffet Foundation), and Feed 
the Future (USAID).
 “The objectives of Grain Legumes are to improve the 
production, sales, and consumption of grain legumes. The 
research activities are focused on fi ve strategic components: 
(1) Analyzing demand and setting research priorities, (2) 
Developing productive varieties and management practices, 
(3) Facilitating legume seed and technology delivery 
systems, (4) Enhancing postharvest processing and market 
opportunities, and (5) Fostering innovation and managing 
knowledge.”
 Pages 30-31: Drought and low-phosphorus tolerant 
soybean. “Drought tolerant soybean: In soybean, characters 
such as rooting depth, water use effi ciency, and nitrogen 
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fi xation help to select varieties that can withstand drought. 
Screening for genotypes that are drought tolerant and 
produce good yields when subjected to different drought 
treatments was initiated in the 2012 off-season in Malawi. 
The results showed that TGx 1988- 22F, TGx 1989-60F, 
and TGx 1988-18F are good performing genotypes in terms 
of grain yield, fodder yield, and ability to self-nodulate 
under drought stress from fl owering and pod fi lling, to 
physiological maturity. These genotypes have also been 
found to take fewer days to reach physiological maturity. 

This is a characteristic that sustains the 
genotypes under mid-season drought. The 
trials will be revised and repeated in 2013.
 “Evaluation of soybean varieties in several 
agroecologies: Soybean evaluation trials 
involving 30 promising soybean genotypes 
were conducted across fi ve locations in 
Mozambique. The soybean genotypes 
were selected over several years for good 
agronomic performance including high and 
stable yields, drought tolerance, disease 
tolerance, promiscuous nodulation, and 
adaptability across agroecologies. The 
varieties formed nodules adequately with 
existing indigenous rhizobium. Nodule dry 
weight of the top 10 yielding genotypes 
ranged from 135 to 313 mg/plant. 
Averaged across locations, the genotypes 
reached 50% fl owering 42 to 52 days after 
emergence and physiological maturity 
from 99 to 109 days after emergence. Five 

soybean genotypes selected in previous seasons for rust 
tolerance? TGx 1835-10E, TGx 1987-20F, TGx 1987-38F, 
1987-57F, and TGx 1987-62F? outperformed most of the 
other genotypes, producing between 1.9 and 3.9 t/ha in high 
potential soybean-growing areas.
 “Effects of phosphorus and nitrogen on soybean growth 
and yield: The genetic variation of early maturing soybean 
genotypes in phosphorus utilization effi ciency was evaluated 
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in low phosphorus soils of the Guinea savanna 
of Nigeria. The results revealed that variability 
in the utilization of phosphorus was signifi cant. 
Three early maturing genotypes were identifi ed 
as having high phosphorus utilization index and 
low phosphorus uptake effi ciency, indicating 
that they could be a potential source for breeding 
for phosphorus use effi ciency in early maturing 
soybean genotypes.
 “More information on studies on soil 
nutrient impact in various rotational cropping 
systems including soybean is presented under 
Maize and Water, Land and Ecosystems.
 “Soybean rust disease: Soybean rust 
disease (Phakopsora pachyrhizi) exhibits a rapid 
global spread and can cause yield losses of up to 
90%. In response to this, IITA carried out surveys in 
Kenya, Uganda, and Tanzania that helped identify 
some of the tolerant varieties in the region bred by 
Seed Co, Zimbabwe. Disease severity was assessed 
to identify areas infected and the risk of spreading 
to new regions. This information will be used to 
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advise growers on the use of tolerant varieties available to 
control the disease. A soybean rust disease fact sheet has also 
been developed to inform growers on the common symptoms 
and the control measures.”
 Page 33: “Soybean value chain: During 2012, the 
soybean value chain project that is being implemented in 
Malawi and Mozambique contributed to the enhancement 
of the soybean seed system in the two countries. In 
collaboration with our development partners, over 50 
tonnes of seeds of the recently released TGx varieties were 
produced. The seeds have been distributed to both private 
and community based seed producers for further production 
of certifi ed seeds during the 2012/2013 season. Together 
with partners, the project reached over 4000 households 
with training on the household utilization of soybean. The 
aim was mainly to enhance the protein and energy quality of 
commonly eaten foods. In addition, promotional events have 
been conducted to create awareness of the contribution of 
soybean utilization to the overall value chain of soybean.
 Photos show: (b) early morning dew on soybean 
leaves. (c) His Excellency, the President of Mozambique, 
appreciates soybean-based foods during a farmers’ day in 
Nampula province, Mozambique. Photo by IITA (p. 33). (d) 
Left: Soybean Storm, Chimoio, Mozambique. Right: TGx 
soybean material. Photos by IITA (p. 38). (e) Pie chart of 
IITA Genebank [Germplasm] Collection (p. 43). 47% of 
all accessions are cowpea (15,379), followed by soybean 
(4,841). Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

1984. Alene, A.D.; Mwalughali, J. 2012. The effectiveness 
of crop improvement programs in sub-Saharan Africa from 
the perspectives of varietal output and adoption: The case 
of cassava, cowpea, maize, soybean and yam. Diffusion and 
impact of improved varieties in Africa (DIIVA), Objective 1 
Report. Lilongwe, Malawi: International Institute of Tropical 
Agriculture (IITA). *

1985. AVRDC. 2012. Grow vegetable soybean (Glycine 
max). https://worldveg.tind.io/record/66480?ln=en 1 p.
• Summary: Characteristics: Vegetable soybean is a warm 
weather crop. The optimum temperature for germination 
is 20-22ºC (seedlings should emerge in 4-5 days) and 20-
30ºC for growth (with short daylength of 14 hours or less). 
Temperatures less than 10-12ºC cause poor germination 
rates, and less than 15ºC or more than 30ºC cause poor 
pollination and fruiting. Planting should be avoided at 
cooler temperatures. Well-drained, loamy soils are desirable. 
Vegetable soybean is susceptible to cold and frost.
 “Cultivation instructions: Prepare the fi eld with a 
mixtures of compost and NPK fertilizers at the rate of 2-3 
(N), 6 (P) and 8 (K) g/m2.
 “Irrigate the fi eld 3-4 days before sowing to ensure 
suffi cient moisture in the soil for good germination. Prepare 
20-cm raised beds and sow the seeds directly in the fi eld 

with spacing of 45 cm between rows and 5-10 cm between 
plants within rows. Two to three seeds are sown in each hill 
(a group of plants coming from one hole is called a ‘hill’). 
Irrigation is needed within a week after sowing. Depending 
upon weather and soil moisture conditions, the irrigation 
is continued at 10-15 day intervals until the pods are well-
developed. Maintaining proper soil moisture throughout 
the growing season is important for good quality pods, 
especially during fl owering and pod-fi lling stages.
 “The fi rst fertilizer side-dressing is done at the rate of 
20 kg N and 25 kg K per ha along plant rows at fl owering 
for higher pod set. A second application of 20 kg N per ha 
is done at the beginning of the pod-fi lling stage to improve 
seed size. Vegetable soybean can be harvested when 80% of 
the pods are green, tender, and plump (8-10 mm in thickness) 
(about 35-45 days after fl owering). It may take 65 to 75 days 
after germination for vegetable soybeans to be ready for 
harvest depending upon variety, temperature and weather 
conditions. The pods are stripped from the plants by hand.
 “Nutrition and cooking: Vegetable soybean is cholesterol 
free and has no saturated fats. It is rich in protein, vitamins 
A and B, iron, calcium and dietary fi ber. Pods can be quickly 
refrigerated after harvesting to preserve freshness. The pods 
can be boiled and the beans eaten directly from the whole 
pod (pods are not edible). Or, remove the beans from the 
pods and serve in salads, soups, stews, or stir-fries. The 
beans easily pop out of the pods after cooking.
 Photos show: (1) A woman, wearing a conical hat, 
picking pods from the plants and placing them in a large bag. 
(2) Plump green soybeans in open pods. Address: AVRDC, 
Shanhua, Taiwan.

1986. FAO proposes new protein quality measurement 
(News release). 2013.
• Summary: “The Food and Agriculture Organization of 
United Nations (FAO) has released a report recommending 
a new, advanced method for assessing the quality of dietary 
proteins. The report, ‘Dietary protein quality evaluation 
in human nutrition,’ recommends that the Digestible 
Indispensable Amino Acid Score (DIAAS) replace 
the Protein Digestibility Corrected Amino Acid Score 
(PDCAAS) as the preferred method of measuring protein 
quality. ‘The report recommends that more data be developed 
to support full implementation, but in the interim, protein 
quality should be calculated using DIAAS values derived 
from fecal crude protein digestibility data. Under the current 
PDCAAS method, values are ‘truncated’ to a maximum 
score of 1.00, even if scores derived are higher.”

1987. Pollack, Andrew. 2013. Executive at Monsanto wins 
global food honor. New York Times. June 19. *
• Summary: “When it comes to agriculture, the World Food 
Prize is the equivalent of the Oscars.” This prize, started in 
1987, recognizes people who improve the “quality, quantity 
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or availability” of food in the world. Norman E. Borlaug, 
founder of the award, won the Nobel Peace Prize in 1970 
as the father of the Green Revolution, which has vastly 
increased grain output.
 This year’s Prize and the $250,000 that goes with it, 
was shared by three biotechnologists: (1) Robert Fraley, the 
mastermind behind Monsanto’s big move into genetically 
engineered crops. (2) Marc Van Montagu of Belgium, 
who did his research at Ghent University, has founded two 
biotech companies, Plant Design Systems and Crop Design. 
(3) Mary-Dell Chilton, who did much of her research at 
the University of Washington (Seattle) and Washington 
University in St. Louis, became the core of the biotechnology 
team at Syngenta, where she now works.
 All three did important research on the soil bacterium 
Agrobacterium tumefaciens by learning how to insert one 
of its genes that they wanted into the DNA of plants such as 
corn / maize and tobacco.
 Scientists from the three different teams, which were 
competing fi ercely with one another, presented their fi ndings 
at a conference in Miami, Florida, in 1983.
 Their work led to the development of a host of 
genetically enhanced crops, which, by 2012, were grown 
on more than 170 million hectares around the globe by 
17.3 million farmers, over 90 percent of whom were small 
resource-poor farmers in developing countries, according 
to the International Service for the Acquisition of Agri-
biotech Applications, an organization that promotes use of 
biotechnology.
 “But the crops are shunned in many countries and by 
many consumers, who say the health and environmental 
effects have not been adequately studied. The crops’ role 
in increasing yields and helping farming adapt to climate 
change is still subject to some debate. One study organized 
by the World Bank and United Nations concluded in 2008 
that genetically modifi ed crops would play only a small role 
in fi ghting world hunger.”
 “The World Food Prize has been criticized in the 
past for favoring industrial agriculture. The foundation 
that administers the prize has received contributions from 
companies, including a $5 million pledge from Monsanto in 
2008.”
 The World Food Prize seems to have a growing 
obsession with biotechnology.
 The award was presented at the U.S. State Department, 
where Secretary of State John Kerry delivered the keynote 
address. Mr. John Ruan III, Chairman of the World Food 
Prize, also participated in the ceremony. Kenneth M. Quinn, 
president of the World Food Prize Foundation, defended this 
choice.

1988. Pine, L. 2013. Indonesian soyfood tempeh is poised 
to take its place in the global spotlight (Web article). https://
ussec.org/traditional-indonesian-soyfood-tempeh-poised-

place-global-spotlight/ 2 p.
• Summary: “As we reported, Tempeh was highlighted at 
the 8th Southeast Asia Soy Foods Seminar and Trade Show 
in Bali from May 22-23. The trade show was sponsored 
and organized by USSEC. Tempeh is a locally-produced, 
fermented soy food consumed by millions of Indonesians. 
Tempeh’s production traces its roots to 18th century 
Indonesia. Whole soybeans, sometimes mixed with another 
grain such as rice or millet, are fermented into a rich cake of 
soybeans with a smoky or nutty fl avor to produce a chunky, 
tender soybean cake. Tempeh can be marinated and grilled 
and added to soups, casseroles, and chili. Annual national 
tempeh consumption is seven kilograms per person.
 “Tempeh makers from the Indonesian Tempeh 
Forum (FTI) gathered in Jakarta this week calling for the 
government to designate June 6 as National Tempeh Day, 
a designation that could promote tempeh to the world as a 
healthy soy product of Indonesia. According to FTI chairman 
Made Astawan, this date was chosen because it is the 
birthday of Indonesia’s fi rst president, who often referred 
to Indonesia as ‘Bangsa Tempeh,’ translated as ‘Nation of 
Tempeh,’ in his speeches. June 6 is also the date on which 
Rumah Tempeh Indonesia, the country’s fi rst premier 
learning center for tempeh production, was established in 
2012.
 “Indonesia has previously succeeded in asking the Food 
and Agricultural Organization (FAO) and World Health 
Organization (WHO) to include tempeh as a food item to be 
granted a Codex, a FAO and WHO food standard. A Codex 
is awarded after a series of eight steps; Indonesia is currently 
on the fi fth step and expects tempeh to be granted this status 
in 2015.
 “With a population of over 240 million, fi fth in size 
worldwide, soybean consumption in Indonesia is among the 
highest in Southeast Asia at 25 lbs per capita, primarily in 
the form of tempeh and tofu. The Rumah Tempeh project 
is part of a larger USSEC program to stimulate growth in 
consumption by improving production facilities and quality 
of tempeh and tempeh products in order to raise the image of 
tempeh as a safe and healthy food. In 2012, Indonesia was 
America’s third largest customer for U.S. soybeans importing 
over 1.7 million metric tons (63 million bushels) with a 
value of approximately $1.7 billion.” Address: USSEC, 
Chesterfi eld, Missouri 63017.

1989. INTSOY. 2013. 2013 INTSOY Short Course: 
Processing and marketing soybeans for meat, dairy, baking 
and snack applications, June 2-7: A unique opportunity to 
gain hands-on experience & practical knowledge about 
soybeans (Leafl et). Urbana, Illinois. 8 panels + 1 panel insert 
Each panel: 23 x 15.1 cm. Front and back. Glossy color.
• Summary: Announces a 5-day course ($1,500 for 1 
attendee). The program now has 24 corporate sponsors 
(listed alphabetically with the logo of each): ADM, Clarkson 
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Grain, Clextral Group, Crown, Devansoy, French [Oil Mill 
Machinery Co.], Harvest Innovations, House Foods America 
Corporation, Illinois Soybean Association, Insta-Pro, Kays 
Naturals, NEI–Natural Enrichment Industries, NPI–Natural 
Products, Inc. ProSoya. SavInd (formerly Bar N.A.). 
The Solae Co., Soyatech, Soyfoods Association of North 
America. SunOpta. United Soybean Board. USSEC. Wenger. 
WISHH. World Soy Foundation.
 Course highlights. Who should attend? Course schedule 
(preliminary agenda). Sponsors. Address: National Soybean 
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana, 
Illinois 61801. Phone: (217) 244-1706.

1990. Shurtleff, William; Aoyagi, Akiko. comps. 2013. 
History of soy fl our, grits and fl akes (510 CE to 2013): 
Extensively annotated bibliography and sourcebook 
(Continued–Document part II). Lafayette, California: 
Soyinfo Center. 2053 p. Printed 1 Dec. 2013. 28 cm. [6616 
ref]
• Summary: (Continued): 1941 June 7–Business Week 
reports that last year U.S. food companies used about 
3,000,000 lb of soy fl our.”
 1941 Aug.–The term “full-fat soya” is fi rst used to refer 
to full fat soya fl our (USDA).
 During and after World War II production and 
consumption of soy fl our rises to dizzying new heights 
in the USA because of its high protein content, low cost, 
long shelf life, and versatility of use. It is used to supply 
American allies as part of the lend-lease program. On 5 Dec. 
1942 Science News Letter reported that over 600 million 
pounds of soya fl our and grits have been purchased by the 
Agricultural Marketing Administration for shipment to our 
allies and for school lunches. It was also used as part of 
rations for the armed forces. After the war it was used as a 
major component of food relief programs, such as UNRRA 
(United Nations Relief and Rehabilitation Administration) 
and by many voluntary and church relief organizations.
 1942 Sept.–The Soy Flour Association (Chicago, 
USA) reports that “The consumption of edible soy fl our in 
the United States has remained around 25 million pounds 
annually for the past few years.”
 1943 June 11–The “Report of the State Food 
Commission” (by H.E. Babcock) in the New York Times, 
fi rst mentions soy fl our in its call for a more nutritious loaf of 
bread. By mid-1949, this “open formula” loaf, enriched with 
soy fl our, would soon come to be known as Cornell “triple-
rich” Bread, the creation of Dr. Clive and Jeanette McCay 
(Rorty 1950). The McCay’s were persistent and infl uential 
critics of typical American enriched white bread.
 1943 Dec.–Soya Corporation of America starts making 
Sycora Whole Soya Flour and Full-Fat Soy Grits, in 
Hagerstown, Maryland. The brains and driving force behind 
the operation is Dr. Artemy Horvath. Their offi ce is at 30 
Rockefeller Plaza, New York City.

 1946 Sept.–The term “whole soy fl our” is fi rst used.
 1947–ADM Brew Flakes (soy fl akes) are launched as a 
commercial product for improving the head of foam on beer.
 1954 July 10–Public Law 480, technically known as 
the Agricultural Trade Development and Assistance Act, 
is signed into law on 10 July 1954 by President Dwight D. 
Eisenhower. The program soon became widely known as 
Food for Peace. Over the next 50 years, millions of tons of 
soy fl our were sent overseas for various reasons as part of 
this food program.
 1956–The term “soyafl our” is fi rst used to refer to soy 
fl our (Pineda).
 1963 Sept.–A completely new method is developed for 
making soy fl our. It involves the use of an extrusion cooker 
(also called an extruder) and produces a low-fat fl our made 
without any chemicals or solvents (Soybean Digest, Sept. 
1963, p. 91; Soybean Digest, Feb. 1989, p. 56h).
 1966 Sept.–CSM (Corn-Soya-Milk) starts to be shipped 
overseas to needy countries by the P.L. 480 (Food for Peace) 
Program. Eventually more than a million tons are shipped.
 1999 Oct. 26–The U.S. Food and Drug Administration 
(FDA) authorizes a health claim stating that consumption of 
6.25 grams of soy protein per serving, as a part of a healthy 
diet, low in saturated fats and cholesterol, may reduce the 
risk of heart disease by lowering cholesterol levels. This 
claim soon appears on the front of many products that meet 
these requirements. It leads to the creation of many new 
soy products, including products containing soy fl our, and 
generates major public interest in soyfoods. Address: Soyinfo 
Center, P.O. Box 234, Lafayette, California 94549. Phone: 
925-283-2991.

1991. IITA. 2013. Annual report 2013. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 78 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2013.pdf [30+ ref]
• Summary:  Soy is mentioned 55 times in this annual report.
 Page 37: “Also in Mozambique, fi ve imported peat-
based inoculant products and the liquid formulations of 
two of the peat-based products were tested in soybean 
across four sites. The products performed consistently 
across sites with no interaction effect between site and 
inoculant. All the products except the liquid formulations 
signifi cantly improved nodulation. The products Biagro and 
Biofi x consistently produced the highest grain yield. The 
yield increases resulting from inoculation suggest that it is 
profi table to use inoculants in the agroecologies, in particular 
for fi rst-time soybean fi elds.
 “Soybean yield was enhanced by 63% (to 1.1 t/ha) by 
Rhizobium inoculation and phosphorus (P) application in 
Samaru-Kataf in northern Nigeria. In Zaria, Rhizobium 
inoculation alone did not signifi cantly affect grain yield. The 
results were confi rmed in 30 on-farm trials established in 
both Zaria and Samaru-Kataf but response to inoculation was 
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observed only in Samaru-Kataf. Application of P generally 
increased grain yield with or without inoculation across 
all the varieties. In this area, application of P is the key to 
enhancing grain yield.
 “About 250,000 farmers (about 40% women) 
were targeted to benefi t from the fi eld evaluation and 
demonstration activities through fi eld days. Demonstrations 
included the cultivation of soybean, and use of inoculants. 
They were also linked to the market to sell soybean to agro-
processors.
 “Soybean rust: Asian soybean rust caused by the fungus 
Phakopsora pachyrhizi is an important disease causing 
yield losses of between 10 and 90%. Resistance breeding 
is the best management option but this has been made 
diffi cult by the high pathogenic variability of the fungus. 
Our studies have indicated that rust is widely distributed in 
all agroecologies in the east and southern African region. 
In a capacity development effort, 19 fi eld offi cers were 
trained on soybean integrated pest management, especially 
disease and pest diagnostics. In West Africa, we compared 
40 soybean lines with the rust-resistant check TGx 1987-
62F in experimental fi elds at IITA-Ibadan. The results 
suggest that some susceptible soybean germplasm can 

produce higher yields than the currently 
released soybean lines in the absence 
of soybean rust. Advanced early and 
medium maturing soybean lines with 
different degrees of rust resistance will 
be screened under high soybean rust 
pressure in on-station trials.”
 Pages 40-41: “Nutrition 
interventions: To promote household 
use of soybean to improve the nutrition 
status of children under 5 and women 
of childbearing age, 12 x 2-day training 
workshops on soybean processing 
and utilization were conducted in 14 
communities in Chipata, Katete, and 
Lundazi districts in eastern Zambia. 
The objective of the seminars was to 
show how soybean can be incorporated 
into traditional food products and 
to introduce novel soybean-based 
products, such as soy fl our, soy milk, 
tofu, and soy egg. Among the different 
products, communities preferred the 
soy egg, milk, cheese/tofu, and fl our. 
The training workshops were held at 
the rural community health centers in 
the villages. A total of 203 women and 
32 men participated in the training. 
Similar workshops were conducted in 
Mozambique and Swaziland with a 
total of 5,410 people trained in soybean 

processing and utilization.
 Pages 44-45: “Identifi cation of effective Rhizobium 
strains from local soils in Ghana and Nigeria: Research 
activities were undertaken to identify and disseminate 
site- and crop-specifi c recommendations for the use of 
rhizobial inoculants and accompanying measures to 
increase grain legume productivity within heterogeneous 
farming landscapes. Rhizobial strains were isolated in two 
agroecological zones of northern Ghana. The strains are 
being tested to assess their effi cacy compared with similar 
strains in commercial products. Similar work has been 
conducted in Nigeria where more than 600 isolates were 
collected from various legume crops, mainly soybean, 
groundnut, and cowpea, in the Sudan and northern Guinea 
savannas. The authentication and evaluation of this collection 
are still ongoing.
 “Assessment of ISFM components affecting crop 
responses to inoculation: Activities were undertaken to 
identify and disseminate recommendations for the use of 
effective biofertilizers within the context of ISFM. So far, 
the focus has been on the use of biofertilizers together with 
phosphorus (P) fertilizers. In Nigeria, where most soils 
are defi cient in P, it was confi rmed that the performance 
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of Legumefi x (a rhizobium inoculant) is improved when 
there are suffi ciently available levels of P in the soil, 
and the application of Legumefi x together with P is thus 
recommended. In most cases, 30 kg P/ha has shown 
good results, but the application rate has to be optimized. 
Similarly, P application improved soybean responses to 
Legumefi x in Upper West, Tamale, and Upper East regions 
of Ghana, but a lower rate (20 kg/ha) was suffi cient.”
 At the end of this report is a long bibliography: “In 
2013, IITA scientists published articles in peer-reviewed 
Thompson-indexed journals, book chapters, review articles, 
chapters in conference proceedings, and various other 
publications. A selection of some of these articles from the 
different hubs is presented below by research theme:”
 One big problem in Africa is that young people “are not 
are not attracted to agriculture, probably because it is not 
very glamorous or the money isn’t very good.” And it is hard 
work. Address: PMB 5320, Oyo Road, Ibadan, Nigeria.

1992. Ngalamu, Tony; Ashraf, M.; Meseka, S. 2013. 
Soybean (Glycine max L) genotype and environment 
interaction effect on yield and other related traits (Open 
Access). American Journal of Experimental Agriculture 
3(4):977-87. Oct/Dec. [23 ref]
• Summary: “Aims: To evaluate genetic variability of fi ve 
soybean genotypes, and assess genotype x environment 
effect on seed yield and yield related traits.”
 “Results: The effect of genotype (G), environment 
(E) and G x E interactions on pod number per plant; plant 
height, fi rst pod height, number of branches per plant, leaf 
area, number of days to 50% fl owering and seed yield were 
found signifi cant at P=0.05. The highest mean seed yield was 
obtained from TGx 1937-1F (0.98 tonnes/ha). Beside TGx 
1740-2F, TGx 1904-6F and Soja were signifi cantly higher 
than NA 5009 RG in all environments for seed yield. TGx 
1937-1F was an intermediate maturing and best in terms 
of number of pods per plant, number of branches per plant, 
and leaf area. Correlation coeffi cient for seed yield showed 
signifi cant association with days to 50% fl owering and leaf 
area.
 “Conclusion: The best genotype for seed yield across 
the environments was TGx 1937-1F and TGx 1740-2F, 
TGx1904-6F and Soja were intermediate and NA 5009 RG 
was the least. Thus, partitioning G x E into adaptability and 
phenotypic stability will positively address the information 
gap on association of traits to yield.” Address: 1-2. Dep. 
of Agricultural Sciences, College of Natural Resources 
and Environmental Studies, Univ. of Juba, P.O. Box 82, 
Juba, South Sudan; 3. International Institutes of Tropical 
Agriculture, PMB 5320, Oyo Road, Ibadan, Nigeria.

1993. World Health Organization. 2013. Dietary Protein 
Quality Evaluation in Human Nutrition; Report of an FAO 
Expert Consultation. FAO Food and Nutrition Paper (Rome, 

Italy). No. 92. 66 p. [105 ref]
• Summary: This expert consultation took place in Auckland, 
New Zealand from March 31 to April 2, 2011. “The Expert 
Consultation directly followed the 2011 International 
Symposium on Dietary Protein for Human Health (Auckland, 
New Zealand, 27-30 March 2011) where numerous topics 
relevant to the consultation were discussed.”
 “Protein is supplied by food ingredients, whole foods, 
sole-source foods and mixed diets and the match between 
dietary supply and human protein needs is vital to support 
the health and well-being of human populations. Since 
1989 the Protein Digestibility Corrected Amino Acid Score 
(PDCAAS) method for evaluating protein quality has been 
used widely. However, limitations of PDCAAS have been 
recognised and new research fi ndings led to a review of the 
adequacy of PDCAAS and its application vis-à-vis other 
methods of estimating dietary protein quality. This report of 
the FAO Expert Consultation on Protein Quality Evaluation 
in Human Nutrition, held in Auckland, New Zealand, from 
March 31 to April 2, 2011, considers the effectiveness and 
concerns about the PDCAAS method for evaluating protein 
quality and provides justifi cations and recommendations 
concerning the PDCAAS method. A new method of dietary 
quality evaluation called DIAAS is recommended for 
application in practice.”

1994. WWF. 2014. The growth of soy: Impacts and 
solutions. Gland, Switzerland: WWF International. 96 p. 
[183 ref]
• Summary: “Growing demand: Soy production is expected 
to increase rapidly as economic development leads to higher 
animal protein consumption, especially in developing and 
emerging countries. Recent FAO projections suggest an 
increase to 515 million tonnes by 2050; others project a 2.2 
per cent increase per year until 2030. Soy consumption in 
China doubled in the last decade, from 26.7 million tonnes 
in 2000 to 55 million tonnes in 2009, of which 41 million 
tonnes were imported; China’s imports are projected to 
increase by 59 per cent by 2021-22. Markets in Africa and 
the Middle East are also expected to expand rapidly in the 
next decade.
 “The challenge is clear: we are going to be growing 
more soy, and will need more land to grow it on.
 “Loss of natural ecosystems: Over the last few decades, 
vast areas of forest, grassland and savannah have been 
converted to agriculture. In total, the area of land in South 
America devoted to soy grew from 17 million ha in 1990 
to 46 million ha in 2010, mainly on land converted from 
natural ecosystems. Between 2000 and 2010, 24 million ha 
were brought into cultivation in South America: soybean 
production expanded by 20 million ha in the same period. 
While this has helped to increase meat production and 
brought economic benefi ts to the countries that produce 
and trade it, converting natural ecosystems carries a heavy 
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cost. Biodiversity is in decline, forest loss is a key factor 
in climate change, and as ecosystems are destroyed or 
degraded, we lose many of the ecological services we rely 
on, from clean water and healthy soils to pollination and pest 
control.”
 “Steps toward responsible soy: Demand for soy will 
continue to rise over the coming decades, at a time when the 
world’s population and consumption of natural resources is 
growing to unprecedented levels. Carrying on with “business 
as usual” will mean further loss of natural environments, 
leading to huge and irreversible losses of biodiversity. The 
natural capital and ecosystem services that underpin not only 
agriculture but the entire global economy will be further 
eroded: ecological processes could be pushed beyond tipping 
points, leading to catastrophic failures. Increased carbon 
emissions will exacerbate the already formidable challenges 
of climate change. But we do not have to follow this 
pathway. Solutions exist that will allow us to meet the need 
for soy and other agricultural commodities while conserving 
biodiversity and crucial ecosystems.”

1995. NSRL. 2014. 2014 NSRL INTSOY Short Course: 
Processing and marketing soybeans for meat, dairy, baking 
and snack applications, June 1-6. 2014: A unique opportunity 
to gain hands-on experience & practical knowledge about 
soybeans (Leafl et). Urbana, Illinois. 8 panels + 1 panel insert 
Each panel: 23 x 15.1 cm. Front and back. Glossy color.
• Summary:  Announces a 5-day course ($1,800 for 1 
attendee). The program now has 21 corporate sponsors 
(listed alphabetically with the logo of each): ADM, Clarkson 
Grain, Clextral Group, Crown, Devansoy, DuPont, Harvest 
Innovations, House Foods America Corporation, Illinois 
Soybean Association, Insta-Pro, Kays Naturals, Monsanto, 
NPI–Natural Products, Inc. ProSoya, Soyfoods Association 
of North America. SunOpta. TechnoChem, United Soybean 
Board. USSEC. Wenger. WISHH, World Soy Foundation.
 Course highlights. Who should attend? Course schedule 
(preliminary agenda). Sponsors. Address: National Soybean 
Research Lab. (NSRL), 1101 W. Peabody Dr., Urbana, 
Illinois 61801. Phone: (217) 244-1706 www.nsrl.illinois.edu.

1996. Annexation of Crimea by the Russian Federation 
(Important event). 2014. March.
• Summary:  Wikipedia states (2020 May 8):
 “The Crimean Peninsula, north of the Black Sea in 
Europe, was annexed by the Russian Federation between 
February and March 2014 and since then has been 
administered as two Russian federal subjects–the Republic 
of Crimea and the federal city of Sevastopol. [39] The 
annexation from Ukraine followed a Russian military 
intervention in Crimea that took place in the aftermath of 
the 2014 Ukrainian revolution and was part of wider unrest 
across southern and eastern Ukraine. [40][41]
 “On 22-23 February 2014, Russian President Vladimir 

Putin convened an all-night meeting with security service 
chiefs to discuss the extrication of the deposed Ukrainian 
president, Viktor Yanukovych. At the end of the meeting, 
Putin remarked that ‘we must start working on returning 
Crimea to Russia’. [4] On 23 February, pro-Russian 
demonstrations were held in the Crimean city of Sevastopol. 
On 27 February, masked Russian troops without insignia [7] 
took over the Supreme Council (parliament) of Crimea [42]
[43] and captured strategic sites across Crimea, which led 
to the installation of the pro-Russian Aksyonov government 
in Crimea, the conducting of the Crimean status referendum 
and the declaration of Crimea’s independence on 16 March 
2014. [44][45] Russia formally incorporated Crimea as two 
federal subjects of the Russian Federation with effect from 
18 March 2014. [46]
 “Ukraine and many other countries condemned the 
annexation and consider it to be a violation of international 
law and Russian-signed agreements safeguarding the 
territorial integrity of Ukraine, including the 1991 Belavezha 
Accords that established the Commonwealth of Independent 
States, the 1975 Helsinki Accords, the 1994 Budapest 
Memorandum on Security Assurances and the 1997 Treaty 
on friendship, cooperation and partnership between the 
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Russian Federation and Ukraine. [47][48] It led to the other 
members of the then G8 suspending Russia from the group 
[49] then introducing a fi rst round of sanctions against 
the country. The United Nations General Assembly also 
rejected the vote and annexation, adopting a resolution 
affi rming the ‘territorial integrity of Ukraine within its 
internationally recognised borders’. [50][51] The UN 
resolution also ‘underscores that the referendum having no 
validity, cannot form the basis for any alteration of the status 
of [Crimea]’ and called upon all states and international 
organizations not to recognize or to imply the recognition 
of Russia’s annexation. [51] In 2016, the UN General 
Assembly reaffi rmed non-recognition of the annexation and 
condemned ‘the temporary occupation of part of the territory 
of Ukraine–the Autonomous Republic of Crimea and the city 
of Sevastopol’. [52][53]
 “The Russian Federation opposes the ‘annexation’ label, 
[54] with Putin defending the referendum as complying with 
the principle of self-determination of peoples. [55][56] In 
July 2015, Russian Prime Minister Dmitry Medvedev said 
that Crimea had been fully integrated into Russia. [57].”
 Note: 77% of the inhabitants of Crimea named Russian 
as their native language, as did 90% of the inhabitants of 
Sevastopol, according to the 2001 census.

1997. AVRDC–The World Vegetable Center (Website 
printout–part). 2014. www.avrdc.org Retrieved June 6.
• Summary: Under “About us” is a page of Quick Facts:
 “Mission: The alleviation of poverty and malnutrition in 
the developing world through the increased production and 
consumption of nutritious and health-promoting vegetables.
 “Founding: The Asian Vegetable Research and 
Development Center was founded on 22 May 1971 by 
the Asian Development Bank, Japan, Korea, Philippines, 
Thailand, USA, Vietnam, and the Republic of China 
(Taiwan) with a mandate to work in tropical Asia. The 
headquarters campus in Taiwan was dedicated on 17 October 
1973.”
 “Our name: As the Center gained expertise and capacity, 
it expanded into sub-Saharan Africa, Central Asia, and 
South Asia. In 2008, the organization adopted a new name–
AVRDC–The World Vegetable Center–to refl ect its global 
scope.”
 “Annual budget: Approximately US$18 million, with the 
majority of funding from national governments and major 
private foundations. Donors include the Asia & Pacifi c Seed 
Association, Australian Centre for International Agricultural 
Research, Germany’s GIZ/BMZ, Republic of China, United 
Kingdom’s Department for International Development, 
United States Agency for International Development, UK 
Department for International Development.
 “Management & Structure: Independent, non-
governmental, not-for profi t international agricultural 
research institute run by a management team that reports 

to an international Board of Directors. The organizational 
structure accommodates regional project management and 
effi cient global coordination.
 “Staff: Approximately 300 staff with around 50 
internationally recruited scientists and professionals
 “Headquarters: Shanhua, Taiwan. The Center is the only 
international agricultural research center headquartered in a 
Chinese-speaking country.
 “Regional offi ces: East and Southeast Asia–Bangkok, 
Thailand (1992). Eastern and Southern Africa–Arusha, 
Tanzania (1992). South Asia–Hyderabad, India (2006). West 
and Central Africa–Bamako, Mali (2007).
 “Sub-regional offi ces: Central & West Asia and North 
Africa–Tashkent, Uzbekistan. National Horticultural 
Research Institute–Suwon, Korea.
 “Liaison offi ces: Yaounde, Cameroon
 “Training station: East and Southeast Asia Research and 
Training Station–Kamphaeng Saen, Thailand.
 “Outreach project offi ces: Maroua, Cameroon. Sikasso, 
Mali. Java, Indonesia. Malang, Indonesia. Sigatoka, Fiji. 
Honiaria, Solomon Islands. Dhaka, Bangladesh. Islamabad, 
Pakistan. Ranchi, Ludhiana, Bhubabeswar, Chickmagalur, 
and Raichur, India.
 “Principal partners: National agricultural research 
and extension systems and nongovernment organizations 
in developing countries; the private seed sector; research 
universities.
 The headquarters in southern Taiwan is located on a 
117-hectare campus. AVRDC also has regional offi ces in 
Arusha, Tanzania (192); Bamako, Mali (2007); Tashkent, 
Uzbekistan; Bangkok, Thailand (1992); Hyderabad, Andhra 
Pradesh, India (2006); and Fiji. Address: P.O. Box 42, 
Shanhua, Tainan 74199, Taiwan.

1998. Kamara, Alpha Y.; Ewansiha, S.U.; Boahen, S.; Tofa, 
A.I. 2014. Agronomic response of soybean varieties to plant 
population in the Guinea savannas of Nigeria (Open Access). 
Agronomy Journal 106(3):1051-59. May/June. [29 ref]
• Summary: “Three agronomic responses of three contrasting 
soybean... varieties to plant populations were examined 
in two distinct agro-ecological locations (at Samaru Zaria 
and Samaru-Kataf), both in the Guinea savanna of northern 
Nigeria in 2009, 2010, and in 2011 growing seasons. 
Three soybean varieties: TGx1835-10E, TGx1904-6F, and 
TGx1448-2E differing in maturity duration (early, medium, 
and late maturing, respectively), were evaluated at four plant 
populations (266,700, 333,300, 533,300, and 666,700 plants 
per ha).”
 The results “suggest that soybean yields in the Guinea 
savanna of northern Nigeria can be increased using higher 
plant populations than those currently recommended.” 
Address: International Inst. of Tropical Agriculture (IITA), 
Oyo Road, Ibadan, Nigeria.
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1999. Chikoye, David; Abaidoo, R.; Lum, A.F. 2014. 
Response of weeds and soil microorganisms to imazaquin 
and pendimethalin in cowpea and soybean. Crop Protection 
65:168-172. Nov. [47 ref]
• Summary: “The fi ndings of this study show that imazaquin 
is more effective than pendimethalin for preemergence weed 
control in cowpea and soybean. Imazaquin at all rates did 
not have adverse effects on both crops... This study has also 
shown that herbicides even at low rates reduce nodulation, 
nitrogen fi xation and VAM [vesicular-arbuscular mycorrhiza] 
colonisation.” Address: 1. International Inst. of Tropical 
Agriculture (IITA). Zambia; 2. IITA, Nigeria; 3. Univ. of 
Buea, Cameroon.

2000. Murithi, H.; Beed, F.D.; Madata, C.S.; Haudenshield, 
J.; Hartman, G.L. 2014. First report of Phakopsora 
pachyrhizi on soybean causing rust in Tanzania (Open 
Access). Plant Disease 98(11):1586. Nov. [5 ref]
• Summary: “Phakopsora pachyrhizi Syd. was reported on 
legume hosts other than soybean in Tanzania as early as 1979 
(1). Soybean rust (SBR), caused by P. pachyrhizi, was fi rst 
reported on soybean in Africa in Uganda in 1996 (3), and 
its introduction into Africa was proposed to occur through 
urediniospores blowing from western India to the African 
east coastal areas by moist northeast monsoon winds (4). The 
fungus rapidly spread and was reported on soybean in South 
Africa in 2001, in western Cameroon in 2003, and in Ghana 
and the Democratic Republic of the Congo in 2007 (5). A 
second species causing SBR on soybean, P. meibomiae, 
has not been reported in Africa or elsewhere, outside of the 
Americas. From 2012 to 2014, symptomatic leaf samples 
were collected in the major soybean growing areas of the 
Tanzanian Southern Highlands (Iringa, Mbeya, and Ruvuma 
regions). Symptoms of SBR included yellowing of leaves 
and tan sporulating lesions. These symptoms were observed 
at fl owering through seed maturity. From fi elds surveyed in 
2012, 2013, and 2014, SBR was observed in 5 of 14, 7 of 11, 
and 14 of 31 fi elds, respectively. Some of the leaves sampled 
had up to 80% of the leaf area affected...” Address: 1-2. 
International Inst. of Tropical Agriculture (IITA), Tanzania.

2001. IITA. 2014. Annual report 2014. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 80 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2014-Print-version.pdf [30+ ref]
• Summary: Soy is mentioned 21 times in this annual report. 
Page 7: Our Vision of Success: IITA’s vision of success is in 
line with that of CGIAR and focuses on the four system level 
outcomes (SLO) described in CGIAR’s Strategic Results 
Framework (SRF), namely, (1) increase in food security, (2) 
reduction of rural poverty, (3) reduction of undernutrition, 
and (4) more sustainable management of natural resources.
 “IITA will advance these SLOs by increasing the 
yields of major staple food crops, such as cassava, yam, 

maize, banana/plantain, soybean, and cowpea, by 60%; 
increasing average farm income by 50%; lifting 15% of poor 
households–over 11 million Africans–above the poverty 
line; reducing the number of malnourished children by 30%; 
and restoring and revitalizing 40% of degrading farmlands 
to sustainable resource management-equivalent to about 7.5 
million hectares. IITA will operate through decentralized 
but integrated regional research programs working on 
major agricultural constraints in Africa, specifi cally on 
crops, farming systems, and their natural resource base, 
and the CGIAR Research Programs that foster innovative 
partnerships and the outscaling of technologies developed in 
sub-Saharan Africa to the global tropics.
 Note: CGIAR, founded in 1971, was formerly The 
Consultative Group for International Agricultural Research. 
It works “through a network of 15 research centers known 
as the CGIAR Consortium of International Agricultural 
Research Centers. These research centers are spread around 
the globe, with most centers located in the Global South,...” 
One of these centers is the International Institute of Tropical 
Agriculture (IITA), headquartered in Ibadan, Nigeria. The 
Director General of IITA is Dr. Nteranya Sanginga, whose 
portrait photo is shown on p. 4, together with a message from 
him.
 Pages 25-26: In the section on “Agribusiness.” 
“Nodumax–Giving legumes a good fi x. The NoduMax 
legume inoculant is a product that contains nitrogen-fi xing 
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rhizobia able to colonize the roots of soybean and literally 
transform the crop into a ‘biological factory’ drawing 
valuable nitrogen from the atmosphere, improving both the 
crop and soil. The development of NoduMax as an enterprise 
within the IITA Business Incubation Platform (BIP) is indeed 
timely considering that soybean farmers in West Africa lack 
access to this product. The year 2014 was an ambitious one 
for NoduMax as it witnessed the completion of its factory 
[in April 2014] within the BIP complex, several months of 
product development, adjustments to its production line, 
and the establishment of quality assurance, registration, and 
marketing activities.

 Photos show the 240 square meter factory and workers 
packaging NoduMax at the BIP facility. “The fi rst batches of 
the NoduMax inoculant have been produced and packaged, 
with labeling that conforms with international standards.”
 Page 50: “Demonstration trials in DR Congo highlight 
the benefi ts of inoculation and P fertilizer on legume growth 
and nodulation [control = no phosphorus or inoculant 
added; +Pfert = Phosphorus added; +ino = Inoculant 
added; +Pfert+ino = both phosphorus and inoculant added]. 
Six photos show soybeans growing under the difference 
experimental conditions.
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 A bibliography at the end cites publications relating 
to IITA’s work. Address: PMB 5320, Oyo Road, Ibadan, 
Nigeria.

2002. Wiegel, Janet L. 2015. Re: Registration for 2015 
NSRL INTSOY Short Course is now open. Letter (fax) to 
William Shurtleff at Soyinfo Center, Jan. 27. 1 p.
• Summary: “The National Soybean Research Laboratory 
at the University of Illinois is pleased to let you know that 
registration for the 2015 NSRL INTSOY Short Course is 
now open. We’ve made it easy to sign up today.
 “Register online now!
 “The cost for this outstanding one week, hands-on soy 
processing experience is well worth the registration fee. We 
gather over 30 experts on soy processing and utilization to 
share their knowledge and know-how on meat, dairy, baking 
and snack applications. We engage in dialogue with soybean 
leaders, participate in equipment and product demonstrations 
and provide opportunities to take fi eld trips to companies 
who process soybeans.
 “If you attend just one conference this year, this Short 
Course is the one that will be most worthwhile.
 “Feel free to take advantage of the Early Bird 
Registration and save!
 “Early Bird Registration (before Friday, 04/17/15): 
$1,100
 “Early Bird Registration Academic (before Friday, 

04/17/15): $800
 “Registration (after 04/17/15): $1,300
 “Academic Registration (after 04/17/15): $1,000
 “Contact Julie Hafermann at jhaferma@illinois.edu or 
217-244-0065 for more information.
 “This really is a unique opportunity and we look forward 
to seeing you May 30–June 5, 2015 at the 2015 NSRL 
INTSOY Short Course!”
 Note: This document shows that INTSOY has been 
transferred to the National Soybean Research Laboratory 
(NSRL) at the University of Illinois, Urbana-Champaign. 
INTSOY apparently no longer exists in its previous form.

2003. NSRL. 2015. 2015 NSRL INTSOY Short Course: 
Processing and marketing soybeans for meat, dairy, baking 
and snack applications. May 30 through June 5: A unique 
opportunity to gain hands-on experience and practical 
knowledge about soybeans (Leafl et). Urbana, Illinois. 1 
panel front and back. Each panel: 28 x 15.2 cm.
• Summary: Announces a 5-day course ($1,100 for 1 
attendee, early bird registration, before Friday April 17, 
2015). No corporate sponsors or their logos are shown.
 Note: This is the last announcement seen for the 
INTSOY Short Course. Address: National Soybean Research 
Lab. (NSRL), 1101 W. Peabody Dr., Urbana, Illinois 61801. 
Phone: (217) 244-1706 www.nsrl.illinois.edu.



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   736

© Copyright Soyinfo Center 2021

2004. Rutherfurd, Shane M.; Fanning, A.C.; Miller, B.J.; 
Moughan, P.J. 2015. Protein digestibility-corrected amino 
acid scores and digestible indispensable amino acid scores 
differentially describe protein quality in growing male rats. J. 
of Nutrition 145(2):372-79. Feb. [28 ref]
• Summary: “Background: The FAO has recommended 
replacing the protein digestibility-corrected amino acid score 
(PDCAAS) with the digestible indispensable amino acid 
score (DIAAS).
 “Objective: The objective of this study was to 
compare aspects underlying the calculation of the DIAAS 
and PDCAAS, including (1) fecal digestibility vs. ileal 
digestibility, (2) using a single nitrogen digestibility value for 
all amino acids, and (3) the effect of truncation. Truncated 
PDCAAS and untruncated DIAAS values calculated as 
formally defi ned were also compared and DIAAS data 
presented for 14 dietary protein sources.
 “Results: True fecal nitrogen digestibility was different 
(P < 0.05; 10% difference on average) from true ileal 
nitrogen digestibility for 11 of the 14 protein sources. True 
ileal nitrogen digestibility was different (P < 0.05) from 
true ileal amino acid digestibility for almost half of the 
indispensable and conditionally indispensable amino acids 
(differences ranged from 0.9% to 400%). DIAAS values 
ranged from 0.01 for a corn-based cereal to 1.18 for milk 
protein concentrate.
 “Conclusion: Untruncated PDCAAS values were 
generally higher than a DIAAS values, especially for the 
poorer quality proteins; therefore, the reported differences 
in the scores are of potential practical importance for 
populations in which dietary protein intake may be 
marginal.”
 Note: In Table 1 (p. 373), SPI A = soy protein isolate 
A (Supro XF; Solae); SPI B = soy protein isolate B (Supro 
670; Solae). Address: 1. Riddet Institute, Massey Univ., 
Palmerston North, New Zealand.

2005. Muoki, Penina N.; Kinnear, M.; Emmambux, M.N.; 
de Kock, H.L. 2015. Effect of the addition of soy fl our on 
sensory quality of extrusion and conventionally cooked 
cassava complementary porridges. J. of the Science of Food 
and Agriculture (London) 95(4):730-38. March. [42 ref]
• Summary: Adding soy fl our to cassava porridge greatly 
improves the nutritional profi le. “Slightly more consumers 
preferred the conventionally cooked cassava-soy fl our 
porridges.
 “Conclusions: Compositing cassava fl our with full-
fat or defatted soy fl our and extrusion cooking change the 
appearance and fl avour of porridges while improving the 
textural properties for better mastication and swallowing 
by infants. Hedonic adjustment to the changed sensory 
properties of the porridges in comparison to what mothers 
and caregivers are used to (conventionally cooked cassava 
only porridges) is required to ensure acceptance.” Address: 

International Inst. of Tropical Agriculture (IITA).

2006. IITA. 2015. Annual report 2015. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 76 p. 
http://newint.iita.org/wp-content/uploads/2016/04/Annual-
Report-2015.pdf [30+ ref]
• Summary:  Soy is mentioned 50 times in this annual report.
 Page 12: “The year 2015 also saw the addition of several 
new items in IYA’s high-value snack food product lineup. 
These new products included Tidbit Delight, Sneh balls, and 
croquant which are produced from maize, cowpea, soybean, 
and high-quality cassava fl our.”
 Page 42: Concerning CIALCA, “The Consortium 
for Improving Agriculture-based Livelihoods in Central 
Africa:” “More than 1000 trainers from partner organizations 
were trained on novel production technologies, such as 
new varieties and improved soil management, and novel 
processing technologies, such as soybean milk.”
 Pages 52-53: “Of grains and gains: Realizing the 
potential of soybean in Mozambique, Steve Boahen, IITA-
Mozambique. There is a lot going for soybean (or `soya’) in 
Mozambique. Although a relative newcomer to the country, 
the crop offers vast income opportunities for smallholder 
farmers particularly those in the high rainfall areas such as 
Zambezia, Lichinga, Nampula, Manica, and Tete provinces. 
Production and prices are improving. Back in 2004, soya 
production was estimated at 770-880 t [metric tons] with 
an average yield of 450 kg/ha (Estrada, 2004). Today, the 
average yield is estimated at 1300 kg/ha and total production 
is about 50,000 t (Luis Pereira, Technoserve, pers. comm., 
2014). In 2006, the prevailing farm-gate price/kg for soybean 
grain was 7-9 meticais (MZM) ($0.25-0.33). By August 
2013, the price had doubled, hovering at about 18 MZM/
kg ($0.64). The growing domestic poultry industry also has 
a high demand for soybean which is largely met through 
imports of soybean cake from Argentina, Brazil, and India.
 “The available regional market and attractive farm-
gate prices with an inadequate domestic supply offer a huge 
growth potential to soybean in Mozambique. Despite the 
rosy outlook smallholder farmers are still hampered by low 
production due to a lack of good quality seeds of locally 
adapted varieties, and poor crop management practices. IITA 
and USAID, with other partners, are changing that situation.
 “Planting the grains of success: Through the USAID-
supported Platform Mozambique Project (2009-2015) and 
in partnership with the Instituto de Investigaçao Agrária de 
Moçambique (Mozambique National Agricultural Research 
Institute, or IIAM), NGOs, and farmers associations, IITA 
introduced fi ve soybean varieties [Sana (TGx 1485- 1D), 
Wàmini (TGx1740-2F), Zamboane (TGx 1904-6F), Wima 
(TGx 1908-8F) and Olima (TGx 1937-1F)] that have been 
offi cially released in Mozambique. The varieties were 
selected through on-farm participatory variety selection, 
ensuring that their characteristics are well suited to local 
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conditions and needs. The varieties are high-yielding, and 
tolerant of drought and most of the common diseases; they 
yield >40% more grains (2 t/ha) than the widely grown 
local varieties. They can also fi x a large proportion of their 
nitrogen requirements from the atmosphere, thereby reducing 
the need for nitrogen fertilizers and lowering input costs for 
farmers.
 “To get the best out of these varieties, the project 
developed complementary management practices to 
maximize their potential under smallholders’ farming 
conditions. These practices included best planting 
times in different production zones, appropriate row-
spacing, optimum plant populations, phosphorus fertility 
management, inoculation, and appropriate cropping systems. 
These practices were then developed into `technology 
packs’ and disseminated to smallholders and extension 
agents across the soybean production zones through on-
farm demonstrations, fi eld days, fi eld visits, and training 
workshops. This was done in collaboration with various 
other initiatives led by IIAM, IITA, CLUSA (Cooperative 
League of USA), Technoserve, IKURU (Empresa Comercial 
dos Productores Associados), and Inovagro. Through 
these channels, farmers, for example, became aware of the 
negative consequences of late planting, such as a yield loss 
of at least 50 kg/ha for every day of delay in planting after 

the fi rst planting date. At the prevailing farm-gate price, this 
translates to a loss of $20/ha for every day that planting is 
delayed.
 “Gains on the ground: The combined efforts of IITA 
and USAID are already starting to change the lives of 
Mozambican smallholder farmers.
 “Take the case of 48-year old Florinda Biriate, who 
started producing soybean 10 years ago. ‘My initial foray 
into soya production was in 2006 when I cultivated one 
hectare. I harvested 13 bags (approximately 650 kg/ha at 1 
bag equals about 50 kg) of grains which I sold at around 5-7 
MZM/kg ($0.18-0.25). Encouraged with this, I gradually 
increased my soybean area every year until I reached 8 ha in 
2010. At that time, I produced 237 bags (about 11,850 kg) of 
grains, selling them at 15 MZM ($0.54)/kg.’
 “Florinda got the highest price for her soya in 2011 
when she sold it at 17-19 MZM/ kg ($0.60-0.67). This, she 
said, was a game-changer for her. ‘The price and the high 
yield of soya motivated me to grow more of it than any other 
crop,’ she explained.
 “In 2014, she cultivated 6 ha of soya, with 5 ha for grain 
and 1 ha for certifi ed seeds. She harvested 1,500 kg/ha from 
the fi rst and 1,150 kg/ha from the second ‘I used to get just 
600 kg/ha of soya, but now my harvests have more than 
doubled!’
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 “Asked what turned things around for her, she said, ‘It 
was the support that I received through the USAID project 
with the technical backstopping of IITA and CLUSA. With 
the knowledge gained from them, not only did I get better 
yields but also reduced labor. I now plant my soya in early 
December and in straight lines of 50 cm by 10 cm instead of 
in the traditional scattered planting. Previously, I weeded 3 or 
4 times before harvest but now I weed only twice, sometimes 
even once. It is also easier to weed when the plants are in 
line.’
 “’I lost my husband two years ago so I farm alone now. 
These technologies not only make things better but also 
easier for me and my children,’ added Florinda.
 “’With my earnings from soya, I was able to buy two 
refrigerators, a motorbike, two bicycles, a television with 
a satellite dish so I can watch news from around the world, 
a DVD player so that my kids can watch movies any time, 
and I have money to send them to school. Best of all I am 
building a new house,’ she related happily.”
 “Another farmer, Fernando Maliango, also recounted his 
soya journey.”
 Other gains in a grain: The Platform Mozambique 
Project has trained more than 5700 farmers, 230 extension 
agents, and technicians on improved soybean production 
practices, and 1327 fi nal-year students from local universities 
and polytechnics on a 6-month fi eld training internship. 
In addition, it introduced soybean-fortifi ed local dishes to 
more than 26,000 people to enhance the quality of their diet. 
The project also established 450 demonstration plots and 
organized more than 100 farmers’ fi eld days and fi eld visits. 
More than 100 t of foundation seeds were made available to 
partners. It is estimated that the project has directly benefi ted 
more than 50,000 households, and has indirectly reached 
even more. Farmers continue to test different varieties to 
fi nd those with the highest potential on their farms. Average 
yields have increased from 700 kg/ha at project start to 1300 
kg/ha presently. Incomes from soybean have also increased 
by about 56% among adopters of improved technologies 
introduced by the project. Such technologies, such as 
soybean-maize rotation planting, have also led to average 
yield increases of 21-1000% for maize when planted after 
soybean compared with the common practice of planting 
maize-after-maize with no fertilization.
 Photos (p. 53) show Florinda and Fernando.
 Pages 54-55: “DeMISSTifying the soybean seed system 
in Malawi, by Akinwale Gbenga, IITA-Malawi:
 “In Malawi, soybean is the lifeblood of thousands of 
smallholder farmers. It offers them a myriad opportunities: 
a readily available market, attractive farm-gate prices, and 
the potential to improve their nutritional security. However, 
current production levels are low, averaging less than 1 t/
ha. There is minimal adoption of improved varieties and 
agronomic practices because these farmers, in particular, 
have limited access to better varieties.

 “The Malawi Improved Seed Systems and Technologies 
(MISST) project is led by IITA, supported by USAID’s 
Feed-the-Future Initiative, and co-implemented by IITA, 
ICRISAT, CIMMYT, and CIP.” Address: PMB 5320, Oyo 
Road, Ibadan, Nigeria.

2007. Alene, A.D.; Abdoulaye, T.; Rusike, J.; Manyong, V.; 
Walker, T.S. 2015. The effectiveness of crop improvement 
programmes from the perspectives of varietal output and 
adoption: cassava, cowpea, soybean and yam in Sub-Saharan 
Africa and maize in West and Central Africa. In: T.S. 
Walker, J. Alwang, ed. 2015. Crop Improvement, Adoption 
and Impact of Improved Varieties in Food Crops in Sub-
Saharan Africa, Montpellier, France: CGIAR Consortium 
of International Agricultural Research Centers; Wallingford, 
UK: CABI. xxviii + 450 p. See p. 74-122. [33 ref]
• Summary: In this book chapter is a special section on 
“Soybean” (p. 105-11). Its contents: Introduction. Scientifi c 
staffi ng of soybean improvement programmes. Varietal 
output of soybean improvement. Adoption of improved 
soybean varieties.
 Soybean is a comparatively new but expanding food 
crop in Sub-Saharan Africa (SSA). It represents an important 
of smallholder cropping systems with signifi cant potential 
for stopping soil fertility decline, raising household incomes, 
and improving household food and nutrition security. 
However average yields are only about 1.3 tonnes (metric 
tons) per hectare and total production is only 1.8 million 
tonnes. Nigeria and South Africa are Africa’s largest soybean 
producers and together account for 50% of the continent’s 
soybean production. In about 1974 IITA began to work on 
soybean improvement with the goal of improving soybean 
yields in tropical Africa. Zambia joined the effort in 2006.
 Tables related to soybeans show: (6.15) “Full-time 
equivalent staff by major specialization working on soybean 
improvement 2009.” The nations mentioned are: Benin, 
Burundi, Cameroon, Côte d’Ivoire, DR Congo, Ghana, 
Kenya, Malawi, Nigeria, Tanzania, Togo, Uganda, Zambia, 
Zimbabwe, and Average. The main areas of work are: 
germplasm conservation, breeding, and pathology.
 (6.16) “The IITA content of improved soybean varieties 
in sub-Saharan Africa, 1970-2011.” The nations mentioned 
are the same as those in table 6.15. The category “Number of 
varieties released” is divided into 4 columns: IITA bred, IITA 
parent, Non-IITA, and Total.
 (6.17) “Adoption of improved soybean varieties in 
sub-Saharan Africa, 2009.” The nations mentioned are the 
same as those in table 6.15. The columns are: (a). 2007-2009 
soybean area. Proportion of total soybean area planted to: 
(b) Local varieties (% area), (c) Improved varieties (% area). 
Materials containing IITA germplasm or directly related to 
IITA activities: (d) ‘000 ha. (e) Area (%).
 Between 1970 and 2001, some 195 soybean varieties 
were released in SSA (Table 6.16). “Most (51%) were 
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produced in Eastern and Southern Africa, with Zimbabwe 
(31%) and Zambia (30) dominating the number of releases 
in the region.” Of these 195 releases, 119 were private sector 
or NARS (national agricultural research systems) bred and 
released in country (Table 6.16).
 “Of the 195 improved varieties, 71 (or 36%) were IITA 
elite lines and fi nished materials designated as TGx, which 
stands for tropical glycine cross.
 Note 1. This paper is a revised and abridged version of 
Alene and Mwalughali, 2012: Alene, A.D. and Mwalughali, 
J. (2012) The Effectiveness of Crop improvement Programs 
in Sub-Saharan Africa from the Perspectives of Varietal 
Output and Adoption: The Case of Cassava, Cowpea, 
Maize, Soybean and Yam. Diffusion and impact of improved 
varieties in Africa (DIIVA), Objective 1 Report. International 
Institute of Tropical Agriculture, Lilongwe, Malawi. 
Address: International Inst. of Tropical Agricultural (IITA; 
various locations).

2008. Wilson, R. Trevor. 2015. The soybean value chain 
in Tanzania: a report from the Southern Highlands Food 
Systems Programme. Rome, Italy: Food and Agricultural 
Organization of the United Nations. xiii + 108 p. 28 cm. 
https://mail.google.com/mail/u/0/#inbox/15c6909bd8ef92bd
?projector=1 [21 ref]
• Summary: “What People Say
 “Acknowledgements
 “Executive Summary
 “Acronyms
 “Glossary of Kiswahili Words and Phrases
 “1. Introduction
 “1.1 Study Objectives
 “1.2 Methodology
 “1.3 Brief Overview of the Value Chain
 “2. End Market
 “2.1 National Market
 “2.2 Export Markets
 “3. The Soybean Value Chain
 “3.1 The Value Chain Map
 “3.2 Technology Generation
 “3.3 Input Supply and Demand
 “3.4 Production
 “3.5 Processing
 “3.6 Wholesale and Retail Distribution
 “3.7 Target Group Considerations
 “4. Systemic Constraints and Upgrading Opportunities
 “4.1 The Business Enabling Environment
 “4.2 Related to Vertical and Horizontal Linkages and 
Value Chain Governance
 “4.3 Related to Support Services
 “5. Vision and Strategy for Improved Competitiveness 
and Growth
 “5.1 Vision
 “5.2 Strategic Issues Synthesis

 “5.3 Value Chain Competitiveness Strategy
 “5.4 Proposed Strategy Components
 “Annexes:
 “Annex 1. Stakeholders Met
 “Annex 2. Documents Consulted
 “Annex 3. Timelines–The Rise and Fall of a Minor 
Protein/Oilseed Crop, 1907-2013
 “Annex 4. Items Containing Soya or Soya Product 
Imported into Tanzania (contains many very interesting 
photos. p. 76-95).
 “Annex 5. Partial List of Soya Been Processors and 
Products in Tanzania (a large table with 4 columns: Location, 
Company Name, Contacts, Products and Notes. p. 96-98)
 “Annex 6. Poultry Feed Manufacturing Enterprises in 
Tanzania
 “Annex 7. Some Activities of The Soya Ni Pesa Project 
In The Roman Catholic Diocese of Njombe
 “Annex 8. International Funding Obtained by Tanfeeds 
of Morogoro. List of Tables, Figures and Boxes: 12 tables, 
18 fi gures, and 10 Boxes.
 The copyright pages states: FAO encourages the 
use, reproduction and dissemination of material in this 
information product. Except where otherwise indicated, 
material may be copied, downloaded and printed for private 
study, research and teaching purposes, or for use in non-
commercial products or services, provided that appropriate 
acknowledgement of FAO as the source and copyright 
holder is given and that FAO’s endorsement of users’ views, 
products or services is not implied in any way. All requests 
for translation and adaptation rights and for resale and other 
commercial use rights should be made via www.fao.org/
contact-us/licence-request or addressed to copyright@fao.
org. FAO information products are available on the FAO 
website (www.fao.org/publications) and can be purchased 
through publications-sales@fao.org. Address: Rome, Italy.

2009. Murithi, H.M.; Beed, F.; Tukamuhabwa, P.; Thomma, 
B.P.H.J.; Joosten, M.H.A.J. 2016. Review: Soybean 
production in eastern and southern Africa and threat of yield 
loss due to soybean rust caused by Phakopsora pachyrhizi. 
Plant Pathology 65(2):176-88. Feb. [114 ref]
• Summary: “The demand for soybean has increased in 
Africa, driven by the growing feed industry for poultry, 
aquaculture and home consumption in the form of processed 
milk, baked beans and for blending with maize and wheat 
fl our...The demand for soybean in Africa so far outweighs 
the supply, hence the defi cit is mainly covered through 
imports of soybean products such as soybean meal. The area 
under soybean production has increased in response to the 
growing demand, a trend that is expected to continue in the 
coming years... Soybean rust disease, caused by the fungus 
Phakopsora pachyrhizi, presents one of the major threats 
to soybean production in Africa due to its rapid spread as 
a result of the ease by which its spores are dispersed by 
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the wind. Disease control by introducing resistant soybean 
varieties has been diffi cult due to the presence of different 
populations of the fungus that vary in pathogenicity, 
virulence and genetic composition.” Address: 1. International 
Inst. of Tropical Agriculture (IITA), PO Box 34441, Dar es 
Salaam, Tanzania.

2010. Springmann, Marco; Godfray, H.C.; Rayner, M.; 
Scarborough, P. 2016. Analysis and valuation of the 
health and climate change cobenefi ts of dietary change. 
Proceedings of the National Academy of Sciences, USA 
(PNAS) 113(15):4146-51. April. [50 ref]
• Summary: “Signifi cance: The food system is responsible 
for more than a quarter of all greenhouse gas emissions 
while unhealthy diets and high body weight are among 
the greatest contributors to premature mortality. Our study 
provides a comparative analysis of the health and climate 
change benefi ts of global dietary changes for all major world 
regions. We project that health and climate change benefi ts 
will both be greater the lower the fraction of animal-sourced 
foods in our diets. Three quarters of all benefi ts occur in 
developing countries although the per capita impacts of 
dietary change would be greatest in developed countries. 
The monetized value of health improvements could be 
comparable with, and possibly larger than, the environmental 
benefi ts of the avoided damages from climate change.”
 “Overall, we estimate the economic benefi ts of 
improving diets to be 1-31 trillion US dollars, which is 
equivalent to 0.4-13% of global gross domestic product 
(GDP) in 2050. However, signifi cant changes in the global 
food system would be necessary for regional diets to match 
the dietary patterns studied here.”
 This study analyzes “the environmental health impacts 
of four dietary scenarios in the year 2050. The fi rst (referred 
to below as REF) is a reference scenario based on projections 
from the Food and Agriculture Organization of the United 
Nations (FAO), with adjustments to take into account 
the fraction of nonedible and wasted food (26, 27). The 
second scenario [healthy global diets (HGD)] assumes the 
implementation of global dietary guidelines on healthy eating 
(16, 28) and that people consume just enough calories to 
maintain a healthy body weight (29). The last two scenarios 
also assume a healthy energy intake but based on observed 
vegetarian diets (30, 31), either including eggs and dairy 
[lacto-ovo vegetarian (VGT)] or completely plant-based 
[vegan (VGN)].
 The basic recommendations of this diet are: (1) Eat less 
food that comes from animal sources, especially red and 
processed meat. (2) Eat more fruits, vegetables and pulses. 
(3) Maintain a healthy body weight; decrease overweight and 
obesity. Address: Oxford Martin Programme on the Future of 
Food, Department of Zoology, University of Oxford, Oxford 
OX1 3PS, United Kingdom.

2011. Lee, Warren T.K.; Weisell, R.; Albert, J.; Tome, D.; 
Kurpad, A.V.; Uauy, R. 2016. Research approaches and 
methods for evaluating the protein quality of human foods 
proposed by an FAO Expert Working Group in 2014. J. of 
Nutrition 146(5):929-32. May. [24 ref]
• Summary: “The Protein Digestibility Corrected Amino 
Acid Score (PDCAAS) has been adopted for assessing 
protein quality in human foods since 1991, and the 
shortcomings of using the PDCAAS have been recognized 
since its adoption. The 2011 FAO Expert Consultation 
recognized that the Digestible Indispensable Amino 
Acid Score (DIAAS) was superior to the PDCAAS for 
determining protein quality. However, there were insuffi cient 
human data on amino acid digestibility before adopting the 
DIAAS. More human data were needed before DIAAS could 
be implemented. In 2014, FAO convened an expert working 
group to propose and agree on research protocols using 
both human-based assays and animal models to study ileal 
amino acid digestibility (metabolic availability) of human 
foods. The working group identifi ed 5 research protocols 
for further research and development. A robust database 
of protein digestibility of foods commonly consumed 
worldwide, including those consumed in low-income 
countries, is needed for an informed decision on adopting 
the DIAAS. A review on the impacts of using the DIAAS on 
public health policies is necessary. It would be advantageous 
to have a global coordinating effort to advance research 
and data collection. Collaboration with international and 
national agriculture institutes is desirable. Opportunities 
should be provided for young researchers, particularly those 
from developing countries, to engage in protein-quality 
research for sustainable implementation of DIAAS. To 
conclude, the DIAAS is a conceptually preferable method 
compared with the PDCAAS for protein and amino acid 
quality evaluation. However, the complete value of the 
DIAAS and its impact on public health nutrition cannot be 
realized until there are suffi cient accumulated ileal amino 
acid digestibility data on human foods that are consumed in 
different nutritional and environmental conditions, measured 
by competent authorities. A future meeting may be needed to 
evaluate the size and quality of the data set and to determine 
the timeline for full adoption and implementation of the 
DIAAS.” Address: 1. Nutrition Div., Food and Agriculture 
Organization of the United Nations, Rome, Italy.

2012. Monyo, Emmanuel S.; Varshney, R.K. eds. 2016. 
Seven seasons of learning and engaging smallholder farmers 
in the drought-prone areas of sub-Saharan Africa and South 
Asia through Tropical Legumes, 2007-2014. Telangana, 
India: International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT). 236 p. Aug.
• Summary: “Executive Summary: Tropical Legumes II 
(TL II) is a Bill & Melinda Gates Foundation sponsored 
project implemented by three International Agricultural 
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Research Centers–International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT), International Centre 
for Tropical Agriculture (CIAT) and International Institute 
of Tropical Agriculture (IITA). The project aims to improve 
the livelihoods of smallholder farmers in the drought-prone 
areas of Sub-Saharan Africa (SSA) and South Asia (SA) 
through improved productivity and production of six major 
grain legumes–chickpea, common bean, cowpea, groundnut, 
pigeonpea and soybean.
 “The project activities were implemented in Burkina 
Faso, Ghana, Mali, Niger, Nigeria, Senegal, Ethiopia, Kenya, 
Malawi, Mozambique, Tanzania, Uganda and Zimbabwe in 
SSA, and India and Bangladesh in SA.
 “The project has been running for the past two phases: 
Phase I (2007-2011) and Phase II (2012-2014).
 “The project is designed to help the smallholder farmers 
to overcome constraints, such as drought, pests, diseases and 
lack of improved seed varieties. TL II is expected to enhance 
the productivity by at least 20% through increased adoption 
covering 30% of legume area, strengthening national 
breeding programs and generating at least $1.3 billion in 
added value.
 “This has resulted in signifi cant achievements. The 
active breeding programs are now in place in all 15 
countries. New seed varieties (163) have been released 
and are fast replacing the old ruling seed varieties. Thirty 
seven national partners were trained at MSc and PhD levels. 
As a result of the enhanced skills and knowledge of seed 
value chain actors, seed production signifi cantly increased 
by 221% (from 139,048 to 446,359 tons) over the project 
period. The program adopted an inclusive approach for 
the poor, especially women, through promotion of various 
innovative approaches, such as small seed packs, seed loans 
and decentralized production schemes.
 “Since 2007, dissemination of improved varieties has 
been adopted on at least 2 million hectares and more than 
$448 million has been generated from the project funding 
and nearly $976 million from the project and investment 
partners. Even when using the adoption rates data from 
adoption and expert opinion surveys, the aggregate gross 
benefi ts from TL II-related modern legume varieties is 
estimated at about $978 million, which is still far above the 
total TL II investment grossly compounded at $48 million. 
In effect, for each dollar invested, the project generated $9 
with direct project investment or $20 with partnership’s 
investment and again $20 when using adoption rate based 
estimate.
 “These successes and associated challenges will be 
discussed in detail in subsequent chapters of this book.”
 The chapter titled “Enhancing soybean productivity 
and production in sub-Saharan Africa,” by Agrama, H, 
Tefera Hailu, Adeleke R, Chimimba J, Ishaq M, Kananji G 
and Boas Waswa (p. 158-67) focuses on soybeans. See also 
appendixes (p. 191+).

 Note: soy is mentioned 102 times in this book.

2013. United States Department of Agriculture (USDA). 
2016. National Agricultural Library–History (Website 
printout–part). https://nal.usda.gov/history 2 p. Retrieved 
Oct. 30.
• Summary: “National Agricultural Library Timeline
 “This timeline presents a brief overview of milestones in 
the National Agricultural Library’s long history with a focus 
on notable fi rsts and public services and partnerships that 
continue into the present.
 “1837–Henry L. Ellsworth, Commissioner of the Patent 
Offi ce, stressed the need for a library of scientifi c works in 
the fi eld of agriculture
 “1839–$1,000 set aside for the purchase of agriculturally 
related books for the Agricultural Division of the Patent 
Offi ce
 “1862–All property of the Agricultural Division of the 
Patent Offi ce transferred to the newly-created Department 
of Agriculture and the Secretary of Agriculture is charged 
with the duty “to acquire and preserve in his Department 
all information concerning agriculture which he can obtain 
by means of books and correspondence” (Sec. 3) 1864–
USDA appropriation included for $4,000 for the library and 
laboratory
 “1866–International exchanges of publications begun
 “1911–First provided photographic copies for loans to 
other libraries
 “1919–Acquired responsibility for the Horticulture 
Trade Catalog Collection (now called the Henry G. Gilbert 
Nursery and Seed Trade Catalog Collection)
 “1934–First provided microfi lm copies instead of 
lending the original documents
 “1942–Publication of Bibliography of Agriculture 
began, consolidating separate lists previously issued by 
various agencies of the Department
 “1943–Library of Congress agreed to supply to the 
Department Library one copy of each agricultural book 
deposited for copyright at the Library of Congress
 “1962 May 23–Designated the “National Agricultural 
Library” in Secretary’s Memorandum No. 1496 from 
Secretary of Agriculture Orville L. Freeman
 “1965–Began publication of the Dictionary Catalog of 
the National Agricultural Library 1862-1965, with the fi rst 
volume available in 1967
 “1967 September 28–Cornerstone for a new building in 
Beltsville, Md., laid by Secretary of Agriculture Orville L. 
Freeman
 “1969–Library collections and staff move to Beltsville, 
Md., from Washington, D.C.
 “1970–The National Agricultural Library Gift Act 
(Public Law 91-591 (link is external)) is the fi rst recognition 
of the library as the “National Agricultural Library” in a law 
of the United States
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 “1971–Food and Nutrition Information Center (FNIC) 
established
 “1975–Began contributing records to AGRIS (link 
is external), the International Information System for the 
Agricultural Sciences and Technology from the Food and 
Agriculture Organization of the United Nations
 “1976–AGRICOLA (AGRICultural OnLine Access) 
name adopted for the NAL database
 “1984–NAL cooperates with the Forest Service in 
the development of FS INFO (link is external), an online 
network of fi eld libraries and a bibliographic database 
supporting forestry
 “1985–Alternative Farming Systems Information Center 
(AFSIC) established
 “1986–Animal Welfare Information Center (AWIC) 
established
 “1987–AGRICOLA fi rst available on CD-ROM
 “1987–Pomological Watercolors Collection transferred 
to NAL from the U.S. National Arboretum
 “1987–Rural Information Center (RIC) established
 “1988–AFSIC began videotaping oral history interviews
 “1988–Helped establish USAIN (link is external) 
(United States Agricultural Information Network)
 “1988–Began association with the National Agricultural 
Law Center (link is external) at the University of Arkansas
 “1990–Water and Agriculture Information Center 
(WQIC) established
 “1990–NAL participates in the Core Agricultural 
Literature Project at Cornell University’s [Ithaca, New York] 
Mann Library, online as the Core Historical Literature of 
Agriculture (link is external) collection
 “1990–NAL recognized in the Food, Agriculture, 
Conservation, and Trade Act of 1990 (Public Law 101-
624 (link is external)) as a national library, the “primary 
agricultural information resource of the United States” (Sec. 
1410A)
 “1995–NAL arrives online at www.nal.usda.gov (link is 
external)
 “1995–NAL, in collaboration with several land-grant 
universities, launches AgNIC (link is external) (Agriculture 
Network Information Center) website
 “1997–NAL receives the USDA History Collection from 
the former Agricultural and Rural History Section of USDA’s 
Economic Research Service
 “1998–AGRICOLA becomes available for free on the 
internet (link is external)
 “1999–International Bibliographic Information on 
Dietary Supplements Database (IBIDS) fi rst released; IBIDS 
is now a subset within PubMed (link is external)
 “2000–Secretary of Agriculture Dan Glickman 
designated the Beltsville, Maryland, building as the Abraham 
Lincoln Building
 “2001–Food Safety Research Information Offi ce 
(FSRIO) established

 “2002–Worked with other Federal agencies to establish 
three multiagency websites: www.science.gov (link is 
external), www.nutrition.gov (link is external), and www.
invasivespecies.gov (link is external)
 “2002–Published fi rst edition of the NAL Agricultural 
Thesaurus (NALT)
 “2004–AFSIC collaborated with the University of 
Michigan to digitize 186 pre-1942 USDA publications (link 
is external) related to organic agriculture; these documents 
are now part of the Organic Roots Collection
 “2005–National Invasive Species Information Center 
(link is external) (NISIC) established
 “2005–Renovated D.C. Reference Center reopens in the 
USDA South Building in Washington, D.C.
 “2007–Collaborated with the Inter-American Institute 
for Cooperation on Agriculture to develop the Spanish 
version of the NAL Agricultural Thesaurus and Glossary
 “2009–Partnered with American Farm Bureau 
Federation to create an information clearinghouse for 
beginning farmers and ranchers, Start2Farm (link is external)
 “2010–When Beans Were Bullets exhibit (link is 
external) of World War I and II-era food posters from NAL 
Special Collections hosted at NAL
 “2011–NALT made available as Linked Open Data.”

2014. Thompson, Dennis. 2016. Soybeans are an 
increasingly important crop in Ethiopia, Ghana and Zambia. 
Soybean Innovation Lab Weekly Digest 1(2):1. Nov. 20. 
https://us10.campaign-archive.com/?u=94232d99724faa322d
3fa5543&id=2931503ec0
• Summary:  A large color photo shows an African woman 
working in a fi eld of soybeans.
 “The Soybean Innovation Lab provides technical 
support to plant breeders in Ethiopia, Ghana and Zambia 
working to expand genetic diversity and improve soybean 
varieties to increase yield. Soybean Innovation Lab 
researcher Dr. Dennis Thompson writes about this ongoing 
collaboration in this article from Seed World Magazine.
 “Last fall, three African soybean breeders visited 
the University of Missouri and University of Illinois, in 
collaboration with the U.S. Soybean Innovation Lab (SIL), 
to observe advanced plant breeding techniques and program 
management approaches.
 “Soybeans are considered to be a recent introduction 
to Ethiopia. While early forays took place in the 1950s, it 
wasn’t until 2002 that breeding programs emerged and a 
means to govern varietal releases was established.
 “Abush Tesfaye made his fi rst soybean cross in 2010 
while pursuing his doctorate. Today, he is responsible for 
coordinating all crop research activities at Ethiopia’s Jimma 
Agricultural Research Center. He coordinates pulses, oil 
and fi ber research and serves as the Soybean Innovation Lab 
coordinator. Like many in the developing world, he is spread 
much too thin to maximize his contribution to plant breeding.
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 “The take-away message for Tesfaye from his U.S. visit? 
In his words: ‘I considered selection of 200 single plants 
from segregating populations of 9x9 bi-parental crosses a 
very high number. They [Illinois and Missouri researchers] 
select 10,000 to 15,000 single plants from nearly the same 
size of bi-parental crosses. My visit completely changed my 
understanding.’
 “Challenge Accepted: Viewing soybean as a very 
important crop, Godfree Chigeza, already a successful maize 
breeder, accepted the challenge of becoming the Zambian-
based southern Africa regional soybean breeder for the 
International Institute of Tropical Agriculture (IITA).
 “But fi rst he had to establish research fi eld sites. 
Field sites had to be carved out of existing forest and non-
productive parcels of land and readied for research. All 
the while, those fi rst-season efforts were bombarded with 
excessive rainfall and then not near enough.
 “Chigeza’s major focus is to develop high yielding 
and stable varieties with tolerance to abiotic stresses and 
biotic stresses. ‘Soybean breeding and deployment for 
Africa, and packaging technology in the seed in the form of 
improved varieties, is the most effective method of reaching 
smallholder farmers,’ he says.
 “IITA encouraged a seasoned professional to willingly 
modify his career. This shows the potential of the global pool 
of highly trained and motivated professionals.
 “Different Paths: In Ghana, based at the Savanna 
Agricultural Research Institute (SARI), is SIL project 
leader Nicholas Denwar. He cites the lack of diversity in 

the available soybean gene pool as a major problem. Low 
latitude soybean adaptability being a limiting factor, progress 
is being made by crossing local adapted varieties with others 
exhibiting some degree of low latitude adaptability.
 “Denwar is nearing completion of his third SIL crop 
cycle and expects to soon harvest F5 soybeans from initial 
crosses. From this, he will select candidate lines for inclusion 
in his 2017 preliminary yield trial program.
 “The number of trial entries in his program has 
increased, and he now employs the use of mechanical 
threshers. Due to the recognized importance of inoculants 
in soybean cultivation, he evaluates elite lines and pipeline 
varieties for their response to commercially available sources 
of rhizobia.
 “A burning desire exists within Denwar, Tesfaye and 
Chigeza to breed better soybeans. Yet, the pathways they 
must follow to achieve success will undoubtedly differ.
 “Source: Seed World Magazine.”

2015. Organic and Non-GMO Report (The) (Fairfi eld, Iowa).
2016. New report fi nds U.S. agriculture is not “feeding the 
world.” No. 168. Nov. p. 19.
• Summary: “Environmental Working Group report fi nds 
most U.S. food exports go to food-secure, developed nations, 
while a tiny fraction goes to nations where hunger is chronic
 “US agribusiness spokesmen routinely defend practices 
that pollute air and water, and destroy soil by claiming that 
American farmers are doing what it takes to ‘feed the world.’
 “But, the facts tell a very different story. U.S. agriculture 
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is not feeding the world’s impoverished and desperate 
people, according to an Environmental Working Group 
analysis of trade fi gures. Eighty-six percent of American 
agricultural exports in 2015 went to 20 of the world’s 
wealthiest and most developed export destinations, including 
Canada, China, Mexico and the European Union.
 “’We wanted to dig into the fi ctitious notion that 
America’s fanners are feeding people in undernourished 
countries, and the assertion that so-called `modern’ farming 
techniques are our only option if we ever hope to do so,’ said 
Anne Weir Schechinger, EWG’s senior analyst for economics 
and author of the report. ‘This is simply a myth adopted and 
deployed by U.S. agribusiness to distract the public from 
reality. The indisputable facts are that we are sending mostly 
meat products and animal feed to wealthy countries, and we 
are not sending much food at all to those nations struggling 
to feed their people.’
 “Weir Schechinger’s analysis determined that the 20 
export destinations that consumed the vast majority of 
America’s agricultural bounty scored medium, high or 
very high on a development scale created by the United 
Nations Development Programme. None had large numbers 
of hungry people. Half of all U.S. exports going to these 
relatively affl uent nations consisted of meat and dairy 
products, and animal feed.
 “Only half of 1 percent of U.S. agricultural exports 
last year went to 19 nations, including Haiti, Yemen and 
Ethiopia, that the U.N. Food and Agriculture Organization 
determined had very high or high undernourishment.
 “The report says that U.S. agribusiness should assist 
farmers in less developed nations grow their own food.”

2016. Soybean Innovation Lab Weekly Digest. 2016. For 
Mozambican smallholders, soybeans hold the key. 1(4):1. 
Dec. 4. https://us10.campaign-archive.com/?u=94232d99724
faa322d3fa5543&id=82ffe62db0
• Summary: “The Soybean Innovation Lab provides 
intensive village level trainings and workshops focused 
on soy processing, soy nutrition and soy integration into 
local cooking applications through interactive and hands-on 
workshops. Read more in this story featured in the Feed the 
Future November Newsletter!
 Click the “Feed the Future” link. A large color photo 
shows: Dr. Marilyn Nash “Women in the village of 
Munhinga in Mozambique press ground and cooked soy 
through a cheesecloth to make soy milk at a village level 
training conducted by the Soybean Innovation Lab.
 “In the rural villages of Mozambique, smallholder 
farmers are planting and harvesting more soybeans. The 
potential benefi ts of this protein-rich crop are promising: 
Soybeans hold the key to signifi cantly improve nutrition in 
Mozambique, a country with one of the highest levels of 
chronic malnutrition in Africa.
 “But the road to progress hasn’t been so simple. 

Growing more soybeans is only the fi rst step; sooner or later, 
the soybeans have to fi nd their way from the fi elds into the 
cooking pots and diets of Mozambican households. The 
smallholder farmers who grow and harvest soybeans also 
have to be able to turn them into healthy meals.
 “To move soybeans from fi eld to fork, the Feed the 
Future Innovation Lab for Soybean Value Chain Research 
(also called the Feed the Future Soybean Innovation Lab) 
is leading an effort in three Mozambican villages to train 
local smallholder women farmers in processing and cooking 
soybean dishes for their families to eat. Along with partners 
from the International Institute of Tropical Agriculture [IITA] 
and the Mozambican Institute of Agricultural Research, the 
project aims to introduce families and farmers to the many 
benefi ts of soybeans.
 “In each village workshop, women learn how to turn 
soybeans into soymilk, tofu and fl our that can be used in 
soy ogi, a local type of porridge. A taste-test is part of the 
training, and participants share samples of each new soy food 
with men, women and children in the village. The workshops 
also teach participants about basic nutrition, the role of 
protein in promoting healthy development of bones and 
bodies, and the value of adding soy-based protein to their 
families’ diets.
 “After the workshops, villagers expressed keen interest 
in processing soybeans at home to improve their families’ 
nutrition and sell excess soy products for income.
 “Participants also receive Soybean Success Kits 
developed by the Feed the Future Soybean Innovation Lab. 
These kits include high quality seeds, inoculum and fertilizer 
as well as pictures that show how to grow the soybeans. 
Extension agents trained by this Feed the Future Innovation 
Lab instruct smallholder farmers in best practices for 
planting, cultivating and harvesting the soybeans. According 
to follow-up results, smallholder farmers who used the kits 
were able to double their crop yields, from 1 metric ton per 
hectare, to 2.3 metric tons per hectare. That makes all the 
difference, and means that farmers can increase profi ts, save 
more soybeans for consumption at home, and sustainably 
produce more soybeans in the future.
 “The Feed the Future Innovation Lab for Soybean 
Value Chain Research is USAID’s only comprehensive 
program dedicated to soybean research for development. 
An international team of tropical soybean experts provides 
technical support and knowledge to practitioners tasked 
with soybean development, including private sector fi rms, 
nongovernmental organizations, extensionists, agronomists 
and Africa’s National Agricultural Research System. For 
more information, visit soybeaninnovationlab.illinois.edu or 
contact soybeaninnovationlab@illinois.edu.”

2017. IITA. 2016. Annual report 2016. Ibadan, Nigeria: 
International Institute of Tropical Agriculture (IITA). 118 
p. http://www.iita.org/wp-content/uploads/2017/08/2016-
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annual-reportLOWRES.pdf [30+ ref]
• Summary: Soy is mentioned 47 times in this annual report, 
which starts with a message from the General Director, Dr. 
Nteranya Sanginga.
 Pages 13-16 contain a long section on soybean titled 
“Improving the ‘golden pod’ in Southern Africa,” by Godfree 
Chizenga, IITA, Kabangwe, Zambia. “Developing soybean 
varieties with delayed wilting under drought conditions 
and also early maturing varieties which can escape drought 
are some of the approaches IITA is taking in its breeding 
program.”
 Page 92: Making better soybean seeds more accessible 
to farmers in Malawi: The MISST experience.
 At the end is an excellent bibliography. Address: PMB 
5320, Oyo Road, Ibadan, Nigeria.

2018. Dinssa, F.F.; Hanson, P.; Dubois, T.; Tenkouano, A.; 
Stoilova, T.; Hughes, J.A.; Keatinge, J.D. 2016. AVRDC–
The World Vegetable Center’s women-oriented improvement 
and development strategy for traditional African vegetables 
in sub-Saharan Africa. European J. of Horticultural Science 
81:91-105. *

2019. Klogo, Phanuel Y.; Ofori, J.K.; Glover, M.K.; 
Avumegah, P.K. 2016. Response of promiscuous and non-
promiscuous. Soybean (Glycine max (L) Merrill) cultivars 
to indigenous Bradyrhizobium japonicum inoculation in 
three Ghanaian soils. International J. of Plant Science and 
Ecology 2(2):15-22. [28 ref]
• Summary: “Soybean, a recently introduced leguminous 
crop in West Africa, does not usually nodulate satisfactorily 
unless it is inoculated with selected rhizobial strains. The 
development of the Tropical Glycine Cross (TGx) soybean 
varieties by IITA has made it possible for this promiscuous 
varieties to nodulate with the naturally occurring strains with 
source belonging to the cowpea bradyrhizobia spp.” Address: 
1, 3&4. Agro Enterprise Development Dep., Faculty of 

Applied Sciences and Technology, Ho Polytechnic, Ho, 
Ghana.

2020. Lee, Cherl-Ho. 2016. Background and vision of 
Soyworld Science Museum [in Yeongju, Korea]. https://mail.
google.com/mail/u/0/?pli=1#inbox/KtbxLzGSwSXKXLPL
wTwPqvcmgchwCSXGxV?projector=1&messagePartId=0.1 
13 p. [Eng]
• Summary:  Contents: 1. Title page.
 2. “Why Soyworld Museum in Korea?
 “The origin of soybean–South Manchuria and Korean 
Peninsula.
 “First user of soybean as food–DongYi, the ancestor of 
Korean people.”
 3. “Why Soyworld Museum in Korea?
 “The Primitive Pottery Age (BC 6000) started at Korea 
Strait Region–Beginning of fermentation technology in 
Northeast Asia
 “Beginning of soybean fermentation technology in this 
region.”
 4. “Origin of soybean and its propagation.
 “Botanically most abundant wild species are found in 
South Manchuria and Korean Peninsula.
 “Carbonated seeds of late Neolithic (BC 2000) and early 
Bronze (BC 1500) Ages are excavated in Korea.”
 5. “Origin of soybean and its propagation.” A Chinese 
book Guanzi (2 Cc, BC 7th century) describes soybean was 
introduced into China from south Manchuria (2 Cc).
 “Soybean appears to be introduced into Japan in AD 3rd 
century. from Korea, and into southeastern Asian countries in 
AD 4-7 centuries from China.
 “Soybean was introduced to Europe and to North 
America in the 18th-19th centuries.
 6. “History of Soyworld Museum establishment” Based 
on a paper titled “The feasibility study on the establishment 
of a world soybean center,” by Tai-Wan Kwon, Shin-Han 
Kwon, Cherl-Ho Lee, and Eun-Hi Hong, published in Korea 
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Soybean Digest 18(1):1-25 (2001).
 7-8. “History of Soyworld Museum establishment.”
 “Jan. 2001–Formation of Soyworld Museum Promotion 
Committee (SMPC), initiated by Prof. Tai-Wan Kwon, 
Founding Chairman, searching for the museum site and fund 
raising.
 “Oct. 2005–Publication of the book “Soybean” by 
SMPC at Korea University Press (15 ch., 794 p.)
 “Dec. 2006–Dr. Seok-Dong Kim, the 2nd Chairman of 
SMPC
 “April 2008–Cyber Soyworld Museum and Home-page 
open (www.soyworld.org).”
 “Dec. 2008–MOU [memorandum of understanding] 
with Yeongju City for the construction of Soyworld Science 
Museum
 “May 2009–Project for the Basic Plan for the 
construction of Soyworld Science Museum (Dr. Jong-Hwan 
Hwang)
 “March 2011–Project for the Soy-world story telling 
(Ms. Mi-Kyung Yu)
 “Jan. 2013–Prof. Cherl-Ho Lee, 3rd Chairman of SMPC
 “Feb. 2013–Completion of Basic design of Soyworld 
Science Museum in Yeongju
 “March 2013–Ground-breaking for the start of Museum 
construction
 “March 2014–Donation of Soybean Growth Chamber by 

Dr. Chung’s Food
 “Sep. 2014–Completion of Exhibition Hall, Activity 
Hall and Soybean Growth Chamber
 “April 30, 2015–Opening of Soyworld Science 
Museum.”
 9. “Why Soyworld Science Museum in Yeongju?
 “Home of a native soybean variety Buseoktae
 “Strong will of the city to host the museum
 “Support of the Korean government to open a science 
museum in Yeoungju
 “Most elegant landscape around Buseoksa Temple and 
Sobaeksan National Park”
 10. “Vision of Soyworld Science Museum
 “Construction of Soybean Theme Town
 “Soyworld Information Center with both domestic and 
world-wide information network
 “Hosting an International Soybean Research Center in 
Yeongju”
 11. “A proposal to United Nations to establish UN 
International Soybean Research Institute in Yeongju
 “(A public promise of the Mayor Wook-Hyeon Jang)
 “Implementing organization: Ministry of Agriculture, 
Food and Rural Affairs (MAFRA), Republic of Korea (ROK)
 “Party of concerned: Yeongju City, Kyungsangbuk-Do
 “Set up a Task Force for hosting UN ISRI to Korea 
under MAFRA
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 “Feasibility study, National and local government 
budgets, Institute site, etc.
 “Contact to UN FAO”
 “12. Members of Soyworld Museum Promotion 
Committee” (table in Korean / Hangul)
 13. “Thank you!” A photo shows one view of the 
completed museum across a refl ecting pond. Address: 
Emeritus Prof., Korea Univ., Seoul, South Korea.

2021. United Nations Conference on Trade and Development 
INFOCOMM. 2016. Soy beans: An INFOCOMM 
commodity profi le. New York & Geneva: UNCAD 
INFOCOMM. 25 p. [25 ref]
• Summary: Contents: Overview: 1.1 Description. 1.2 
Origins; early trade history. 1.3 Cultivation; harvesting, 
processing, transportation to the consumer (pre-harvest 
operations: preparation of the land and fertilization, planting, 
irrigation, growing of soybeans, stages of growth; post-
harvest operations: harvesting, threshing, drying, cleaning, 
packaging, storage, transport, processing–cracking, 
dehulling. degumming, fl aking). 1.3 Varieties, quality 
standards, classifi cation... etc.
 Figures: 1. The soybean plant (with fl owers, leaves, 
seeds and pods). 2. Soybean growth phases: Vegetative and 
reproductive. 3. Process chart of preparation and solvent 
extraction of soybeans. 4. World soybean production 2004-
2014 (bar chart, thousand metric tons). 5. World soybean 
consumption 2004-2014 (bar chart, million tonnes). 6. World 
soybean oil consumption 2004-2014 (bar chart, million 
tonnes). 7. World soybean meal consumption 2004-2014 (bar 
chart, million tonnes). 8. Monthly price of soybeans 2013-
2015 (graph).
 Tables: 1. Vegetative stages of growth. 2. Reproductive 
stages. 3. Example of specifi c grade standards for soybeans 
(grades 1-4). 4. Top 10 soybean producing countries in 
2013 and tonnes produced by each: USA, Brazil, Argentina, 
China, China (mainland), Paraguay, Canada, Uruguay, 
Ukraine, Bolivia (Plurinational State of). 5. Top 10 soybean 
exporting countries in 2011 and tons exported by each: 
World, USA, Brazil, Argentina, Paraguay, Canada, Uruguay, 
Ukraine, Netherlands, United Arab Emirates, Belgium. 6. 
Top 10 soybean importing countries in 2011 and tonnes 
imported by each: World, China, Mexico, Germany, 
Spain, Netherlands, Japan, Taipei [Taiwan], Indonesia. 7. 
International and national soya associations (with the website 
of each). Address: UNCTAD’s Special Unit on Commodities, 
Palais des Nations 8-14, Avenue de la Paix, 1211 Geneva 
10, Switzerland. Phone: +41 22 917 1648 / 6286; email: 
commodities@unctad.org; website: unctad.org/commdities.

2022. Vollmann, Johann. 2016. Soybean versus other food 
grain legumes: A critical appraisal of the United Nations 
International Year of Pulses 2016 (Open Access). Die 
Bodenkultur: Journal of Land Management, Food and 

Environment 67(1):17-24. [48 ref. Eng; ger]
• Summary: “Soybean, while being extensively used as an 
oilseed and animal feedstuff in some parts of the world, is an 
important protein crop species in other regions with a seed 
protein content of 40% and outstanding nutritional and food 
health properties as compared to most other grain legumes. 
Owing to similar agronomic features such as symbiotic 
nitrogen fi xation and comparable seed protein properties, 
it does not seem scientifi cally justifi ed to separate soybean 
from other food legumes. Therefore, focusing on ‘grain 
legumes’ rather than ‘pulses’ would better support food 
security and nutritional quality goals.” Address: Div. of Plant 
Breeding, Dep. of Crop Sciences, Univ. of Natural Resources 
and Life Sciences Vienna (BOKU), Konrad Lorenz Strasse 
24, Tulln an der Donau, Austria.

2023. Soybean Innovation Lab Weekly Digest. 2017. Finding 
the best seeds to match Africa’s needs. 2(3):1. Jan. 22. 
https://us10.campaign-archive.com/?u=94232d99724faa322d
3fa5543&id=2601a2243a
• Summary: “Annie Dee, President of Dee River Ranch in 
Pickens County, Alabama, joins the Soybean Innovation 
Lab (SIL) Advisory Board, a team rich with experience in 
international agriculture development. SIL Advisory Board 
members have a diverse and unique set of backgrounds, 
providing direction and guidance to the SIL team in 
international development, higher education and institutional 
capacity building, and agricultural research to support SIL’s 
mission of improving the African soybean value chain.” A 
color photo shows Annie Dee. Learn more.
 “Annie Dee is the President of Dee River Ranch, a 
family owned and operated 10,000-acre multi-crop farm 
operation located near Aliceville in Pickens County, 
Alabama. Dee is a leader and innovator in conservation 
practices and environmental protection in Alabama. She 
is the recipient of numerous awards including USDA’s 
National Excellence in Conservation Award and the Alabama 
Governor’s Conservation Achievement Award for Soil 
Conservationist of the Year.
 “Annie Dee joins an Advisory Board rich with 
experience in international agriculture development. The 
Soybean Innovation Lab (SIL) Advisory Board is comprised 
of ten members representing diverse and unique backgrounds 
with experience in international agricultural development, 
humanitarian work, higher education, agricultural research 
and institutional capacity building.
 “’We are fortunate to be able to draw on the Advisory 
Board’s rich experience in international development–
humanitarian, government, and private sector–to provide 
insight, guidance, and expertise to the United States and 
African researchers involved in the program,’ said Dr. 
Peter Goldsmith, the Principal Investigator for the Soybean 
Innovation Lab.
 “Annie Dee fi lls a pivotal role connecting the U.S. 
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Farmer to the Soybean Innovation Lab’s international 
development community. Dee knows there’s a key 
partnership opportunity for U.S. farmers who see soybean 
as a driver for rural economies and part of the solution for 
global poverty, greater food security and economic stability.
 “Annie Dee participates in Harvesting the Potential, a 
Howard G. Buffett Foundation (HGBF) program designed 
to promote conservation, no till and cover crops. Dee also 
serves as a Soil Health Champion with the Natural Resource 
Conservation Service for the Alabama National Association 
of conservation districts. She is an ambassador to the HGBF 
program, a member of the Invest an Acre program and serves 
on the United Soybean Board (USB). An intensive leadership 
course sponsored by USB has helped her to readily share 
and communicate about agriculture at every opportunity that 
arises. She will leverage these communication and advocacy 
platforms to further the message, impact and reach of SIL’s 
international agricultural development objectives to build 
profi table, resilient and food secure smallholder farming 
communities worldwide.
 “Dee will be a welcomed addition to an already robust 
team of board members which includes:
 “Dr. Ken Dashiell, Deputy Director General for 
Partnerships for Delivery at the International Institute of 
Tropical Agriculture [IITA]
 “Dr. Brady Deaton, Former Chancellor at the University 
of Missouri and Chairman of the Board for International 

Food and Agriculture Development
 “Dr. Robert Easter, President Emeritus of the University 
of Illinois, and Chairman of the Food and Agriculture Road 
Map of Illinois (FARM Illinois)
 “Daniel Gustafson, Deputy Director General of 
Operations for the Food and Agricultural Organization of the 
United Nations
 “Dr. Mark Keenum, President of Mississippi State 
University
 “Dr. Earl Kellogg Senior Fellow at the Association 
of Public and Land Grant Universities and Director of the 
African-U.S. Higher Education Initiative
 “Dr. Marc Linit, Associate Dean for Research and 
Extension at the College of Agriculture, Food and Natural 
Resources at the University of Missouri
 “Paul Rose, Owner and Operator of the Sossi Company 
in Kenya
 “Dr. Abdulai Salifu, former Director General of the 
Council for Scientifi c and Industrial Research in Ghana.”

2024. dMakulbekova, Akbota; Iskakov, Ayup; Kulkarni, 
Krishnand P.; Dong, Jong Tae; Lee, Jeong-Dong. 2017. 
Current status and future prospects of soybean production 
in Kazakhstan (Open Access). Plant Breeding and 
Biotechnology 5(2):55-66. June 1. [56 ref]
• Summary:  “Demand for soybean as an oil crop and 
animal feed is steadily growing in Kazakhstan and hence 
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soybeans can be a great attribute for food security in this 
region. Currently, over 90% of all soybean production is 
concentrated in one region (Almaty [in the southeast]) 
because the crop is highly sensitive to photoperiod and 
temperature.”
 “In Kazakhstan, farmers began to cultivate soybeans 
in the 1930s; however, because of the lack of varieties 
and proper cultivation practices, further cultivation was 
abandoned. In the mid-1960s, several soybean cultivars from 
other countries were introduced. Statistical data on soybean 
production registered since 1992 by FAO revealed a gross 
production of 11,800 [metric] tons (Shurtleff and Aoyagi 
2008).
 “The soybean cultivation area has been growing steadily 
in Kazakhstan in the recent years. In the 2000s, soybeans 
occupied 3,500 ha, in 2013 approximately 103,000 ha, and 
in 2014 around 116,000 ha of fi elds in Kazakhstan. Soybean 
production grew from 3,900 t [metric tons] in 2000 to 
217,900 t in 2014 (Fig. 2). Its yield per hectare was 1.3 t/ha 
in 2000, which increased to 2.06 t/ha in 2014 (FAO 2014).”
 Fig. 2 shows Soybean cultivation area and production in 
Kazakhstan from 2000 to 2014 (FAO).
 “None of the soy food, such as tofu, natto, soymilk, 
or sprouts is widely used in Kazakhstan. Historically, 
domesticated animals have been the major source of food, 
clothing, and transportation for households in Kazakhstan. 
For Kazakh people, meat and milk are the fi rst sources of 
protein in their diets. The superior animal domestication 
in Kazakhstan can be explained by the country’s climatic 
properties. Animal proteins are necessary for areas with 
freezing temperatures, because they aid in warming the 
human body. Soybean is an alternative forage crop that can 
be utilized as animal feed and several soybean genotypes 
have been reported to potential to produce quality forage.”
 “Additionally, there are large soybean processing 
factories with a production of 150,000 tons per year. The 
factories produce soybean milk, tofu, soybean fl our, soybean 
yogurt, and compound feeds. However, these production 
units still under-produce because of the shortage of soybeans 
to process (Dautkanov 2015).”
 Table 2 shows “Twenty soybean varieties released 
by Kazakh Research Institute of Agriculture and Crop 
production, Almaty, Kazakhstan” (Didorenko and 
Kudaibergenov 2014b). Address: 1, 3-5: School of Applied 
Biosciences, Kyungpook National Univ., Daegu 41566, 
Korea; 2. North Kazakhstan Research Inst. of Livestock and 
Crop Production, Petropavlovsk 150700, Kazakhstan.

2025. Uwem, Useh Mercy; Babafemi, Adebiyi Adedayo; 
Sundat, Dauda Mary. 2017. Proximate composition, 
phytoconstituents and mineral contents of soybean (Glycine 
max) fl our grown and processed in Northern Nigeria. 
Advances in Applied Science 2(4):48-53. Aug. 1. [32 ref]
• Summary: Soybeans can facilitate normal growth and 

development in young children.
 The quantitative phytochemical screening showed that 
saponin had the highest content (18.4%) followed by phenol 
(16.8%) and fl avonoids (12.4%) while phytate was the least 
(0.07%). The proximate composition was in this order: 
protein > carbohydrate > crude fat > moisture > crude fi bre 
> ash content which showed that the soy fl our is relatively 
high in protein. The minerals analyzed for were: Ca (231.6), 
Fe (5.790), Mg (249.8), Zn (2.414) and Mn (0.651) which 
were within the FAO/WHO standards for metals in foods. 
Address: 1-2. Chemistry Advanced Research Centre, Sheda 
Science and Technology Complex, Kwali, Abuja, Nigeria.

2026. Schaller, Lorenz K. 2017. Re: Book review: Nagasaki, 
Life After Nuclear War. Susan Southard. 2015. Viking/
Penguin. New York City. 389 pages (hardcover) (Continued–
Document part II). Letter (e-mail) to William Shurtleff at 
Soyinfo Center, Aug. 11. 4 p.
• Summary: (Continued): “’A second wave of radiation 
illnesses and deaths swept through the city in late August 
and early September. Dr. Akizuki and his whole staff 
came down with nausea, diarrhea, and fatigue, which, he 
remembered, “made me feel as if I had been beaten all 
over my body”. Despite the radiation poisoning, and the 
nightmare environment, Dr. Akizuki recovered. The doctor 
gave large scientifi c credit to miso soup. Dr. Akizuki was 
a scientifi c, miso champion and advocate. ‘My ability to 
overcome the hardship I had to endure I attribute to the 
eating of miso soup’ testifi ed the doctor, while also urging 
scientifi c investigation of its modes of action (Soybean Diet, 
Diet for the Better Protein. Herman and Cornellia Aihara. 
1974. George Ohsawa Macrobiotic Foundation. Oroville, 
California. Page 50).
 “Here then, in considerable detail not published 
anywhere else to this reviewer’s knowledge (Southard’s book 
includes photographs), is a life-story sketch of Dr. Akizuki, 
an unusual and heroic person, ‘a diminutive man who had 
lost two sisters to tuberculosis and was himself frail from 
chronic asthma as a child and tuberculosis as a young adult.’
 “If author Southard has any personal knowledge of 
macrobiotics, she does not reveal it in her book, nor does the 
word itself appear. But macrobiotic readers will see the word 
writ large between the lines. ‘Dr. Akizuki, long interested in 
therapeutic nutrition, required his staff and patients to follow 
a high-salt, no-sugar diet to support the health of blood 
cells–a regime to which he attributed his own and many 
of his staff’s recovery–a diet of brown rice, seaweed and 
sesame salt as an alternative to traditional medicines,’ writes 
author Southard.
 As a result of his experiences surviving atomic war fi rst-
hand, Dr. Akizuki became a life-long, passionate advocate 
for the abolition of atomic weapons of mass-destruction. 
He wrote and published extensively in his native language. 
One title out of many: ‘A Week Covered in Blood, a thirty-
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page essay documenting both the horror of Nagasaki and the 
courageous work of his colleagues during the fi rst seven days 
after the bombing.’
 “’Over the next forty years, Dr. Akizuki forged a life 
of activism.” His fi rst memoir, The Nagasaki Bombing: A 
Surviving Doctor’s Testimony [in Japanese] was followed 
by other writings (including two books), scientifi c and 
literary collaborations, and motion-picture participations. 
He met with the Pope. He traveled to Europe, America 
and the Soviet Union, petitioned the United Nations and 
founded NGO peace organizations. He acquired a biographer 
(Yamashito Akiko). He marched at the head of an estimated 
750,000 antinuclear protestors from forty nations through 
midtown Manhattan, New York City.
 “This book provided this reviewer (a macrobiotic 
student of some fi ve decades) with unique information which 
this reader had not encountered anywhere else. The book 
is reviewed here with the thought that other people like 
this reader may be interested to know of its existence. The 
reviewer would also like to bring the book to the attention of 
any future historians exploring macrobiotic people or events.
 “I dedicate this review to Tatsuichiro Akizuki (1916-
2005) the ‘Atomic Bomb Doctor’ (his own label, self-
assigned). As the minute and second hands tick closer to 
midnight on the face of The Bulletin of Atomic Scientists’ 
“Doomsday Clock,” author Southard with her careful 
scholarship has produced a literary-work of signifi cant 
value to studious-minded macrobiotic people and any future 
historians of the macrobiotic movement.”
 (Reviewer: Lorenz K. Schaller). Address: Founder & 
Director, The Kusa Seed Research Foundation, P.O. Box 
761, Ojai, California 93024.

2027. Soybean Innovation Lab Weekly Digest. 2017. SIL 
researchers and partners provide training in Malawi. 3(3):1. 
Aug. 17. http://mailchi.mp/illinois/soybean-innovation-lab-
weekly-digest-volume-3-issue-3
• Summary: “SIL’s Human Nutrition team was in Lilongwe, 
Malawi in July and August leading a week-long training of 
trainers (TOT) session focused on nutrition, food safety, and 
soy processing.
 “Forty trainers from NGOs in and around Lilongwe 
participated in the training and will go on to conduct their 
own village-level trainings in their target districts in Malawi. 
SIL researchers Dr. Juan Andrade (University of Illinois) and 
Dr. Emmanuel Alamu (IITA) partnered with faculty from the 
Lilongwe University of Agriculture and Natural Resources 
(LUANAR) to hold interactive food processing sessions. 
This training was part of Feed the Future’s Agriculture 
Diversifi cation Program in Malawi, which seeks to promote 
the consumption of soy, groundnut, and orange-fl eshed sweet 
potato (OFSP), which are highly nutritious crops grown 
widely in Malawi.
 “These sessions were held outside, over open fi res, 

mimicking the conditions in which rural Malawians cook. 
Soy is the only form of a complete vegetable protein, but it 
also includes anti-nutrients which inhibit proper digestion. 
SIL’s processing training passes along the method for 
denaturing anti-nutrients and processing the bean into food, 
using tools and energy sources available in a rural setting. 
Training in soybean processing and utilization enables 
communities to utilize the high-quality protein contained in 
soybeans, while also learning how to integrate different soy 
ingredients into commonly consumed foods.
 “NGOs represented at the trainings included: Feed the 
Children, World Relief, United Purpose, Catholic Health 
Commission, Concern Worldwide, and Self Help Africa.
 “Click here to learn more about SIL’s work with Human 
Nutrition.
 “Objectives
 “Integrate soy’s high quality protein into diets of 
malnourished communities by adapting diverse forms of soy 
to local cuisines and fl avors
 “Promote soy utilization at the household level through 
NGO-capacity trainings on food processing, food safety, and 
nutrition education
 “Introduce soy to national school lunch programs and 
other institutional feeding programs through food processing 
instruction, soy food supplier networking, and policy 
lobbying
 “Establish and support soy food micro-enterprises 
through training on equipment use, food safety and 
packaging, marketing, FDA certifi cation, and business 
development
 “Increase production capacity of medium and large-scale 
soy processing plants to increase market availability of soy 
foods.
 “Photos:
 “En Soy Milk, Food Research Institute, Council for 
Scientifi c and Industrial Research’s (CSIR) and Food 
Research Institute (FRI)–Accra, Ghana
 “Awurade Akwan Pure Soymilk–Soy Dairy Processing 
Facility–Agona, Ghana
 “Winnua LTD Soy Dairy Enterprise–Mocuba, 
Mozambique
 “Pala Wassokoti Namaacha Soy Dairy Enterprise, 
Namaacha, Mozambique
 “Soy 4 Life Dairy Enterprise, Savanna Agricultural 
Research Institute (SARI), Nyankpala, Ghana
 “Soy for Human Nutrition
 “Village Level Training on Soy Nutrition and Household 
Soy Processing
 “2016 Soy Food Bazaar: The Role of Soy in Ghanaian 
Cuisine
 “Videos
 “Soy Dairy Businesses in Ghana Improve Nutrition and 
Create Economic Development
 “Smallholder Farmers Educated on the Nutritional 
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Values of Soybean
 “Soy Food Bazaar Creates Awareness and Showcases 
the Importance of Soy in Ghanaian Cuisines
 “Team Members:
 “Dr. Juan Andrade, Assistant Professor, Food Science & 
Human Nutrition, University of Illinois,
 “Dr. Andrade is an assistant professor of Global 
Nutrition in the Department of Food Science and Human 
Nutrition with a long-term goal to develop sustainable 
strategies that can be used to deliver adequate nutrition, 
especially micronutrients, to residents of low-income 
countries and thereby help to promote human health and 
economic development. His research interests are focused 
on agriculture and food security programs, food fortifi cation, 
point-of-care diagnostic technologies for assessment of 
micronutrient defi ciencies, quality of food aid products, 
and service, experiential learning education programs. 
Dr. Andrade’s current research efforts have focused on 
the problem of micronutrient malnutrition, assessment 
of prevalent defi ciencies and delivery of fortifi ed foods. 
These efforts have taken him to projects in India, Saudi 
Arabia, Ghana, Uganda, Honduras, Ecuador and Guatemala. 
He is a researcher and faculty affi liate of the Integrating 
Gender and Nutrition in Agriculture and Extension Services 
(INGENAES) and research team leader of the human 
nutrition area at the Soy Bean Innovation Lab, both of which 
are projects funded by the US Agency for International 
Development with outreach in Latin America, Sub-Saharan 
Africa, and South East Asia. He uses these international 
projects as an educational platform to build cultural 
competence among college students in food science and 
human nutrition. Dr. Andrade teaches Principles of Nutrition, 
Nutrition for Food Scientists and Global Nutrition. Dr. and 
Mrs. Dr. Jeanette Andrade live in Urbana and share two 
audacious children, Justine and Jules.
 “Margaret Murray Cornelius, University of Illinois.
 “Margaret Murray Cornelius is a member of the 
Soybean Innovation Lab’s human nutrition research team. 
Margaret graduated from the University of Chicago in 
May 2016. Before attending the University of Chicago, 
she interned with the Soybean Innovation Lab during its 
fi rst year and conducted a research project assessing the 
economic sustainability, output and longevity of SoyCow 
systems worldwide. Margaret will continue her work with 
the SoyCows by continuing to strengthen and expand the 
Soybean Innovation Lab’s soy food entrepreneur network, 
connecting SoyCow operations throughout Africa to enable 
entrepreneurs to share their gathered experience, business 
practices, training, and technological knowledge. Margaret 
will also collaborate with the Savanna Agriculture Research 
Institute (SARI) and the University of Development Studies 
(UDS) on an early childhood nutrition study focused on 
evaluating the acceptability and feasibility of soy-based 
complementary foods in Northern Ghana.

 Photos show Juan and Margaret.
 “Resources
 “Soy Food Recipe Database Fact Sheet–This fact sheet 
describes the fi rst of its kind recipe database for soy foods, 
curated by SIL.
 “Soy Food Entrepreneur Network Fact Sheet–This 
fact sheet describes the network and the ways in which SIL 
supports the entrepreneurs and businesses involved.
 “Soy-Fortifi ed Complementary and Weaning Foods Fact 
Sheet–This fact sheet describes the weaning foods project 
and the rationale behind the work.
 “Soy for Human Nutrition Brochure–This tri-fold 
brochure offers a quick overview of the projects through 
which SIL is contributing to the increasing use of soy for 
human nutrition.
 “Soy Food Entrepreneur Network Map–This map 
indicates the number and location of the soy food enterprises 
that SIL is supporting through the Soy Food Entrepreneur 
Network.
 “Tasty Mozambique Fact Sheet–This fact sheet offers an 
overview of the Tasty Mozambique and Income Generation 
Project.
 “Videos
 “Soy Milk Bottling using PET Bottles–This video offers 
entrepreneurs a step by step process of how to ensure the 
bottles are sterile, how to store the soymilk after bottling, and 
how to minimize loss or contamination.
 “Village-Level Nutrition Training at LUANAR–This 
video shows the “training of trainers” that took place in 
Lilongwe, Malawi, in July 2017.
 “Early Childhood Nutrition with Soy Food in Ghana–
This video was made by Catholic Relief Services.
 “Home and Kebele Level Soybean Processing and 
Utilization–This video shows the collaborative relationship 
between the Soybean Innovation Lab, the Cascape Project, 
and the Jimma Agricultural Research Center.
 “Soy Dairy Businesses in Ghana Improve Nutrition and 
Create Economic Development
 “Smallholder Farmers Educated on the Nutritional 
Values of Soybean
 “Webinars
 “Building the Network of Soy Dairy Processing 
Enterprises
 “Packaging Techniques to Improve Soy Food Shelf Life
 “Hygienic Practices for Food Safety in Small & 
Medium-Size Businesses
 “Extension & Education
 “Using Okara in Foods
 “Packaging of Soymilk in PET Bottle
 “Soybean Innovation Lab, Early Childhood Nutrition 
Study
 “Soy Processing for Nutrition–An Extension Guide
 “How to make a wooden tofu press box
 “Soy Food Recipes
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 “The Five Keys to Food Safety: World Health 
Programme
 “Study of Afl atoxin Levels in Soybeans and Soy Milk in 
Rwanda
 “Ghana FDA Specifi cations for Soy Milk and Soy Milk 
Foods
 “Process for FDA Certifi cation in Ghana
 “The SoyCow / VitaCow / Vita Goat Business Guide–by 
Malnutrition Matters
 “SoyCow and VitaGoat Site Preparation Guide–by 
Malnutrition Matters
 “Infographic on Soy Production of Mocuba Soy Dairy 
Enterprise in Mozambique
 “Infographic on Soy Production of Tamale Soy Dairy 
Enterprise in Ghana
 “VitaGoat and SoyCow ‘M’ Fact Sheet by Malnutrition 
Matters
 “SoyCow ‘E’ Fact Sheet by Malnutrition Matters
 “Soy Dairy Enterprise Network Weekly Report #1
 “Soy Dairy Enterprise Network Weekly Report #2
 “Soy Dairy Enterprise Network Weekly Report #3
 “Press
 “Feed the Future Buys into Soy in Malawi–This article 
was published in the July 2017 SIL Newsletter.
 “For Mozambican Smallholders, Soybeans Hold the Key
 “SoyCows Bring Business Opportunities to African 
Communities In Northern Ghana, It’s the SoyCows That Are 
Boosting Protein in Kids’ Diets
 “Smallholder Farmers Educated on the Nutritional 
Values of Soybean (Video) Presentations
 “Utilization for Human Nutrition–2016 Program Update
 “Utilization for Human Nutrition–2015 Program Update
 “Utilization for Human Nutrition–2014 Program Update
 “Activities of the SOYPLUS Facility–Flora Amagloh–
Savanna Agriculture Research Institute (SARI)
 “Benefi ts of Soy for Human Nutrition–Marilyn Nash
 “Improved Food Security and Rural Employment with 
Local Processing of Soy–Malnutrition Matters
 “Soy Dairy Entrepreneurship–Elizabeth Parisi and Pedro 
Manrique
 A large photo shows: “Participants in the SIL nutrition, 
food safety and soy processing training held in July in 
Lilongwe, Malawi learn how to make soy milk. Image credit: 
Juan Andrade.”

2028. Soybean Innovation Lab Weekly Digest. 2017. Live 
session from the World Soybean Research Conference. 
3(5):1. Aug. 31. http://mailchi.mp/illinois/plant-these-dates-
in-your-calendar
• Summary: “SIL researchers and partners will be presenting 
on our work at the World Soybean Research Conference in 
Savannah, Georgia. Topics to be covered include soybean 
genetics, breeding, economics, partnerships with smallholder 
farmers, and many others.

 “The session will be held at 10:30 AM EST (9:30 AM 
CST) on September 13th, and will be streamed live and 
available as a webinar.
 “Agenda:
 “10:30 AM–Peter Goldsmith–Soybean for Africa: An 
Economist’s Perspective
 “10:40 AM–Abush Tesfaye–Genetic improvement 
of soybean in Ethiopia: Implications for the country’s 
agricultural growth and development
 “10:50 AM–Nicholas Denwar–Progress in the SARI 
soybean breeding program under the Soybean Innovation 
Lab
 “11:00 AM–Godfree Chigeza–Soybean Breeding in 
Africa. IITA’s achievements and future outlook
 “11:10 AM–Discussion | 11:20 AM–Kristin Bilyeu–
Identifying allele combinations for maximizing soybean 
adaptation to tropical environments
 “11:30 AM–Juan Andrade–The role of soy-based foods 
in complementary feeding
 “11:40 AM–Courtney Tamimie–Long jumping: Bringing 
Smallholders into the Soybean Revolution
 “11:50 AM–Discussion
 “Click here to register for the webinar.
 “Click here to learn more about the World Soybean 
Research Conference.” Note: the world conference had to be 
cancelled because Hurricane Irma.

2029. Hartman, Glen; Murithi, Harun Muthuri. 
2017. Field guide to soybean diseases and pests. 
Urbana, Illinois: Soybean Innovation Laboratory. 
64 p. http://soybeaninnovationlab.illinois.edu/sites/
soybeaninnovationlab.illinois.edu/fi les/Field%20Guide%20
to%20African%20Soybean%20Diseases%20and%20Pests.
pdf
• Summary: Contents: Introduction. Healthy Soybeans. 
Soybean Diseases. Leaf Diseases. Stem Diseases. Pod and 
Seed Diseases. Root Diseases. Other Considerations. Best 
Practices for Management.
 Front cover photo: “Research plots at the Jimma 
Experiment Station in Ethiopia.”
 Back cover photo: “Researchers from Ethiopia, Ghana, 
Nigeria and the United States (Illinois and Missouri) in 
Tamale, Ghana.
 “Guide design: Rosemary Keane.”
 “Introduction: The purpose of this soybean disease guide 
is to provide soybean growers, agronomists, consultants, 
and others a means to diagnose soybean disease as they are 
observed in soybean fi elds. Over time, we hope to expand 
this guide by adding information on more diseases, pests, 
and abiotic stresses relevant to the increasing soybean 
production in Africa.
 “Diseases of soybean are well documented in many 
places throughout the world. This guide highlights diseases 
commonly found in many soybean production areas as well 
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as those that may be unique to Africa.
 “This guide is not all inclusive since there are many 
growing areas in Africa with diverse growing environments 
that when further surveyed may result in the identifi cation of 
more disease and pests.
 “This guide is organized to enable important soybean 
diseases to be identifi ed on leaves, stems, pods, seeds, and 
roots. Diseases are presented with images and symptom 
descriptions based on their most common occurrence on the 
plant. All images are courtesy of the authors unless otherwise 
stated.” Address: 1. Univ. of Illinois; 2. IITA (International 
Inst. for Tropical Africa), Ibadan 200002, Oyo State, Nigeria.

2030. Soybean Innovation Lab Weekly Digest. 2017. Stay 
up to date with SIL’s emerging research! 3(8):1. Nov. 2. 
http://mailchi.mp/illinois/have-a-look-at-what-sils-been-
doing?e=0d80bc0b3e
• Summary: “SIL’s research informs and underlies every 
technology and innovation the Lab promotes. Each week a 
new factsheet or research brief will showcase the science 
behind SIL’s impact.
 “This month, learn about the SIL Field Guide to African 
Pests and Diseases. Dr. Glen Hartman (University of Illinois) 
and Harun Murithi (IITA) collaborated to develop the fi rst 
soybean disease guide specifi cally for Africa, SIL’s “Field 
Guide to Soybean Diseases and Pests.” The guide includes 
diagnostic descriptions, photos, information on best practices 
to minimize crop damage, and tools for addressing disease 
agents such as insects.
 “Read the fact sheet.” A 1 page color sheet titled “Field 
Guide to African Soybean Diseases and Pests.” The fact 
sheet shows a two-page spread of the Guide. On the right 
page are 4 color photos of soybean diseases. One the left 
page is a detailed explanation. “The disease guide offers 
information and images to help smallholders best identify 
what disease could be affecting their crops.”
 The fact sheet states: “The fi rst step in the treatment and 
management of plant diseases is identifi cation. In tropical 
environments like Sub-Saharan Africa, a variety of soybean 
diseases like soybean rust, bacterial pustule and frogeye 
leaf spot continue to plague plant breeders and smallholder 
farmers by destroying crops and causing drastic decreases in 
yields.
 “These lower yields can prevent plant breeders from 
intensifying their breeding programs and cause smallholders 
to lose potential profi ts.
 “To address this issue, the Soybean Innovation Lab has 
collaborated with the USDA Agricultural Research Service 
(USDA-ARS) and the International Institute of Tropical 
Agriculture (IITA) to develop a fi eld guide to help identify 
soybean diseases that are common in Sub-Saharan Africa.
 “The Field Guide to African Soybean Diseases and Pests 
is the fi rst of its kind, and is designed to provide soybean 
growers, agronomists, consultants, and others a means to 

diagnose soybean disease as they are observed in soybean 
fi elds. The guide highlights over twenty diseases commonly 
found in many soybean production areas as well as those that 
may be unique to Africa. The guide will also inform soybean 
breeders on what diseases they need to breed resistance to, 
help agronomic researchers design better disease prevention 
strategies, and provides farmers with another resource to 
increase their soybean yields.
 “The Feed the Future Innovation Lab for Soybean Value 
Chain Research is USAID’s only comprehensive program 
dedicated to soybean technical knowledge and innovation. 
Our international team of tropical soybean experts provides 
direct support to researchers, private sector fi rms, non-
governmental organizations, extensionists, agronomists, 
technicians and farmer associations tasked with soybean 
development. Contact SIL at soybeaninnovationlab@illinois.
edu
 “To learn more about the guide, contact Glen Hartman 
at: ghartman@illinois.edu or Harun Murithi at h.murithi@
cgiar.org
 “To access the guide and to learn more: http://
soybeaninnovationlab.illinois.edu/soybean-
diseasediagnostic-guide
 “SIL is grateful to our partners (IITA, USDA ARS) for 
their support on this project.”
 A color photo shows a diseased soybean leaf. The 
caption: “Red-Leaf Blotch is just one of the many diseases 
covered in the guide.” “Access the guide.”

2031. Soybean Innovation Lab Weekly Digest. 2017. SIL’s 
work on gender equity highlighted on Agrilinks. 3(9):1. Nov. 
9. https://us10.campaign-archive.com/?u=94232d99724faa32
2d3fa5543&id=ddb1a5849b
• Summary: “SIL Director Pete Goldsmith was recently 
interviewed by Agrilinks, a knowledge sharing platform 
hosted by USAID, as part of their gender equity theme for 
November.
 “How is SIL’s research working to empower women in 
agriculture?
 “’Soybean is a non-native, non-staple commercial crop 
and new to many African farmers. Starting out as a Lab, our 
hypothesis was that soy could have a signifi cant impact on 
rural economies, and USAID wanted to better understand its 
application among smallholders in sub-Saharan Africa. We 
also saw the potential for soy to empower rural women, so 
this question was really in our DNA from the beginning.’
 “Read the full interview.”
 Title: “Empowering Women Through Soy: An Interview 
with SIL Director Pete Goldsmith.
 “This article was originally published on the Agrilinks 
website here.
 “As part of Agrilinks’ focus on gender and agriculture in 
November 2017, this interview with Pete Goldsmith looks at 
how the SIL is furthering women’s economic empowerment 
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through the mighty soybean. How is your Lab’s research 
working to empower women in agriculture?
 “Soybean is a non-native, non-staple commercial crop 
and new to many African farmers. Starting out as a Lab, our 
hypothesis was that soy could have a signifi cant impact on 
rural economies, and USAID wanted to better understand its 
application among smallholders in sub-Saharan Africa. We 
also saw the potential for soy to empower rural women, so 
this question was really in our DNA from the beginning.
 “We take a multidisciplinary approach to these issues, 
as evidenced by our team, which includes economists, 
anthropologists and a gender specialist. Our social science 
team is specifi cally investigating gender issues, using 
USAID’s Women’s Empowering in Agriculture Index 
(WEAI) to identify gender constraints in soybean adoption in 
Ghana and Mozambique. It’s critical that women have access 
to the inputs, markets and technical knowledge they need to 
be successful with soy.
 “We have been partnering with an organization working 
in northern Ghana with 20,000 female soy farmers. We are 
conducting research on women’s role in the value chain in 
the region, how to sustain adoption of soy as a crop and 
the bottlenecks they face. The upshot is labor is scarce, and 
soybean is conventionally hand-planted and hand-threshed, 
so the labor typically falls to women, who are already 
overburdened. So one of our leads in mechanization, Dr. 
Kerry Clark at the University of Missouri, developed a 
multipurpose thresher, which circumvents the high labor 
demands of threshing.
 “Often we run into equipment graveyards, where 
mechanization equipment is introduced but quickly falls out 
of use as there aren’t service and parts available. Dr. Clark 
developed a locally made, serviced and operated thresher, 
which can be produced and sold at a low enough cost to be in 
reach of smallholders. These threshers are a potential game 
changer, as they not only relieve women of the labor but also 
allow them to produce and earn more as post-harvest losses 
are reduced, and grain quality is improved.
 “When entering into a new commercial crop like soy, 
you are going to have social and normative disruptions, and 
frankly we have yet to determine all the implications for the 
crop and gender dynamics. If women control the crop, do the 
profi ts go to their husbands, for example? These questions 
have yet to be properly studied.
 “Another dimension is soy’s nutritive value, as it is 
packed with protein. We are training local staff on ways to 
incorporate it into traditional cuisines in our focus countries. 
Women’s role in that is key.
 “What do you think the research community needs to 
focus on next in this space?
 “We are thinking about three things for the next phase. 
We need to improve the seed supply, which is a huge 
problem at the moment. We have implemented Pan-African 
Soybean Trials to fast-track high volumes of high-quality 

seed into countries, working with a consortium of partners 
including IITA, African Agricultural Technology Foundation 
and the Syngenta Foundation for Sustainable Agriculture.
 “Secondly, agronomic management in the tropics 
is really important. In northern Ghana, from 2012 to the 
present, the price of soy has only averaged 4 percent below 
the price for it in Chicago. The demand is very strong, 
in large part driven by poultry demand. There is a huge 
opportunity for rural farmers to supply this demand, but only 
if yields improve. Soy is not a crop that African farmers are 
very familiar with, and traditional practices don’t apply to 
soy very well.
 “Thirdly, many of the technical organizations we are 
collaborating with have very poor internet connectivity, 
which impedes their progress in so many ways. It is a fi ght, 
day in and out. We hope that USAID will double down 
in investing in rural infrastructure needed to get them 
connected.
 “How can the Agrilinks community of researchers and 
implementers benefi t from/connect with what you’re doing?
 “The Innovation Lab is cross-cutting by design; we 
have 35 U.S. researchers directly collaborating with partners 
overseas. However we really only work in the background 
and through partnerships; we don’t issue RFPs or unilaterally 
engage in research. However, through those partnerships, 
we’ve really been able to expand our footprint and 
multiply our impact. We started in fi ve countries–Malawi, 
Mozambique, Zambia, Ghana and Ethiopia, some of the key 
soy-producing countries–and have now expanded into 16 
countries.
 “We invite the community to learn more about our work 
at our website. We have a number of technical resources 
we’ve developed to help others working with soy in the 
development context, including extension tools, disease 
diagnostic guides, recipes, training courses and more.
 A large color photo shows six African women holding 
woven bamboo trays. The caption: “Much of SIL’s research 
and extension looks at the infl uence of gender on soybean 
adoption, and how these constraints can be overcome. Image 
credit: Agrilinks.”

2032. Kamara, Alpha Y.; Tofa, A.I.; Ademulegun, T.; 
Solomon, R.; Shehu, H.; Kamai, N.; Omoigui, L. 2017. 
Maize-soybean intercropping for sustainable intensifi cation 
of cereal-legume cropping systems in northern Nigeria 
(Open Access). Experimental Agriculture (2017):1-15. Nov. 
20. [29 ref]
• Summary: “In the past three decades, maize has spread 
rapidly into the moist savannas of West Africa, replacing 
traditional cereal crops such as sorghum and millet, 
particularly in areas with good access to fertilizer inputs and 
markets.”
 “The results of this study showed that the productivity 
of maize-cropping systems can be improved by intercropping 



INTERNATIONAL ORGANIZATIONS’ WORK WITH SOY (1914-2021)   755

© Copyright Soyinfo Center 2021

soybean between maize plants as confi rmed by high LER 
(Land Equivalent Ratio) and GMV (Gross Monetary Value).” 
Address: International Inst. of Tropical Agriculture (IITA), 
Oyo Road, Ibadan, Nigeria.

2033. Soybean Innovation Lab Weekly Digest. 2017. West 
Africa Centre for Crop Improvement (WACCI) and SIL 
receive grant for collaborative research. 3(9):1. Nov. 22. 
http://mailchi.mp/illinois/stay-up-to-date-with-sils-weekly-
digest-glgkz6yj36?e=0d80bc0b3e
• Summary: “With funding from the ACES International 
Joint Research Program at the University of Illinois, SIL 
researcher Dr. Brian Diers (University of Illinois) and 
University of Ghana at Legon/WACCI researcher Dr. 
John Eleblu will collaborate to characterize and evaluate a 
diverse panel of soybean germplasm for adaptation to the 
two major agro-ecologies of Ghana. The project, entitled 
‘Soybean Improvement Initiative for Increased Productivity 
at WACCI,’ will expand on collaborations SIL is already 
engaged in with the Savanna Agricultural Research Institute 
of Ghana (SARI) and the University of Ghana to develop 
new, locally-adapted, high-yielding and disease-resistant 
soybean varieties.
 “The varieties will be fi eld tested for yield, disease, pest 
and drought resistance characteristics in three regions of 
Ghana. The collaboration will build the human capacity of 
the African plant breeding sector by training three Master-
level graduate students in soybean breeding and train Dr. 
Eleblu in disease testing and marker evaluation methods at 
the University of Illinois. This project builds on the existing 
partnership between SIL & WACCI and strengthens the 
academic collaboration between the two institutions.
 “Learn more about SIL’s work in developing new, high-
yielding soybean varieties.”
 “Plant Breeding and Germplasm
 “Objectives
 “Increase the soybean breeding capacity of the 
International Institute of Tropical Agriculture (IITA) and 
National Agricultural Research Stations (NARS)
 “Improve performance of IITA and nationally released 
soybean varieties
 “Introduce elite germplasm from Brazil and the United 
States
 “Develop new, high-yielding and disease-resistant 
soybean varieties
 “Develop low-phosphorous tolerant soybean varieties
 A large color photo shows a close-up of green soybean 
plants growing. The caption: “With new funding, SIL and 
WACCI will collaborate to characterize and evaluate a 
diverse panel of soybean germplasm for adaptation to the 
two major agro-ecologies of Ghana. Image credit: SIL.”

2034. Soybean Innovation Lab Weekly Digest. 2017. Stay 
up to date with SIL Innovations! 3(9):1. Nov. 22. http://

mailchi.mp/illinois/stay-up-to-date-with-sils-weekly-digest-
glgkz6yj36?e=0d80bc0b3e
• Summary: “SIL’s research informs and underlies every 
technology and innovation the Lab promotes. Each week a 
new factsheet or research brief will showcase the science 
behind SIL’s impact.
 “This month, learn about SIL’s SMART (Soybean 
Management with Appropriate Research & Technology) 
Farm, a knowledge and technology hub, providing farmers, 
practitioners, agricultural development organizations and 
governments with evidence based technical guidance on 
soybean production. The SMART Farm replaces anecdotal 
guidance with regular, formal, and scientifi cally produced 
guidance for the industry, while simultaneously engaging in 
capacity and institution building with partner institutions.
 “Read the fact sheet.” Title: “SMART Farm: Soybean 
Management with Appropriate Research and Technology.” 
The SIL SMART (Soybean Management with Appropriate 
Research & Technology) Farm is a knowledge and 
technology hub, providing farmers, practitioners, agricultural 
development organizations and governments with evidence 
based technical guidance on soybean production.
 “The SMART Farm replaces anecdotal guidance with 
regular, formal, and scientifi cally produced guidance for the 
industry, while simultaneously engaging in deep capacity and 
institution building with its incountry partners.
 “The SMART Farm evaluates issues related to 
germination, planting date, soil amendments including 
phosphorous and inoculum, planting methods and varietal 
performance. The Farm serves as a hub for research related 
to seed quality, soil improvement, and nodulation, and 
involves capacity and institution building as the SIL team 
works hand-in hand with local researchers and technicians.
 “The SMART Farm model is innovative because of its 
ability to readily translate research into appropriate practices 
for adoption by those engaged in soybean production and 
development, and adopts a holistic approach confronting 
soybean production from soil fertility, seed germination, 
planting and nutrient stewardship, and other agronomic 
practices through to harvest.
 “Results obtained are intended to provide stakeholders 
in the soybean production system with reliable, scientifi c 
guidance to improve yields. The SMART Farm provides 
an ideal training center for organizations and individuals 
engaged in soybean production. SIL is establishing SMART 
Farm hubs regionally throughout Africa as part of its pan-
African strategy to increase soybean production across the 
continent.
 “The SMART Farm fi lls a signifi cant gap in knowledge 
among researchers, extensionists, the private sector, 
contractors, NGOs and farmers regarding proper soybean 
production techniques; soil correction and preparation; weed, 
fungi, and insect management; environmental stewardship, 
and varietal performance and selection criteria.
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 “The SMART Farm provides a distinct platform 
for public-private partnerships, offering transparent and 
reliable testing for agricultural products, innovations and 
technologies. Current public-private partnerships include 
trialing Calciprill, a low-bulk liming product, for Omya and 
trialing herbicide and inoculum products for BASF.
 “The Feed the Future Innovation Lab for Soybean Value 
Chain Research is USAID’s only comprehensive program 
dedicated to soybean technical knowledge and innovation. 
Our international team of tropical soybean experts provides 
direct support to researchers, private sector fi rms, non-
governmental organizations, extensionists, agronomists, 
technicians and farmer associations tasked with soybean 
development.
 “SMART Farm Activities
 “Soil analysis–physical and chemical
 “Seed germination tests
 “Field replicated trials
 “Population trials
 “Pest management
 “Soil fertility analysis
 “Nutrient amendment trials
 “Planting date trials
 “Variety trials
 “Outreach and development
 “To learn more about the SMART Farms, visit our 
website at: http://soybeaninnovationlab.illinois.edu/
 Current SMART Farm partners:
 “Ethiopia: EIAR and SIL
 “Ghana: CSIR-SARI and SIL
 “Zambia: IITA and SIL.”
 “SIL’s partners on this project include:
 “OMYA
 “BASF” Learn more about the SMART Farm.
 A large color photo shows soybeans growing on pinkish-
red soil. The caption: “The SIL SMART Farm serves as a 
hub for research related to seed quality, soil improvement, 
and varietal performance, and involves capacity and 
institution building. Image credit: SIL.”

2035. Soybean Innovation Lab Weekly Digest. 2017. SIL and 
IITA offer training on Pan-African Soybean Variety Trial 
protocol in Malawi. 3(11):1. Nov. 30. http://mailchi.mp/
illinois/read-the-latest-from-sil
• Summary: “SIL’s Brian Diers (University of Illinois) 
and Godfree Chigeza (IITA) are leading a new initiative 
that addresses the challenge for farmers of accessing high 
quality and high yielding adapted soybean varieties. A 
unique collaboration between the International Institute of 
Tropical Agriculture [IITA], the Soybean Innovation Lab, 
the Syngenta Foundation for Sustainable Ag, the African 
Agriculture Technology Foundation [headquartered in 
Nairobi, Kenya, with an offi ce in Nigeria], DARS Malawi, 
the private sector, and USAID’s Ag Diversifi cation project 

will bring approximately 30 new varieties to Malawi for 
testing across nine locations. The Pan African Soybean Trial 
concept provides a unique setting for rapidly introducing 
new commercial varieties long unavailable to local farmers. 
The breeders then engage with the seed industry in the 
country to license and establish royalty payments for their 
varieties that look the most promising.
 “To ensure reliable and accurate testing results, the SIL-
IITA team provided training on practical information related 
to the variety trials, including presentations on how to set up 
variety tests, how the tests will be designed, what traits will 
be measured and how the data will be analyzed. Participants 
in the workshop also learned about soybean agronomy 
best practices and protocols for planting, caring for, and 
harvesting the trials. The training included a fi eld visit to the 
Chitedze Research Station outside of Lilongwe to provide a 
practical demonstration of the layout and design of the fi elds. 
Participants were shown how to make a fi eld square, lay a 
string out to make straight rows, dig a furrow and space out 
seed.
 “The Pan African Trials provide a win-win-win. The 
breeders are able to access new markets for their seed, 
farmers now have more choice, and soybean buyers and 
processors see greater availability of locally produced raw 
materials. Trial planting is due to begin December 11th, so 
watch for results, fi eld day announcements, and more news. 
Additional Pan African sites are in Kenya and Mali, with 
new sites forthcoming in Ethiopia, Ghana, and Zambia. 
Contact SIL if you want to learn more about Trials for your 
country.
 “Learn more about the Pan-African Soybean Variety 
Trials.
 “For seed producers in Africa, there are only a limited 
number of varieties to multiply and distribute to local 
farmers. This leaves farmers with few options when trying 
to maximize yields in their local agro-ecological setting. 
Additionally, plant breeders, both public and private, do not 
have the fi nancial resources to test their commercial varieties 
across the many growing zones of Africa to identify potential 
new markets.
 “The Soybean Innovation Lab (SIL) partners with the 
Syngenta Foundation for Sustainable Agriculture (SFSA), 
the International Institute of Tropical Agriculture (IITA), and 
the African Agricultural Technology Foundation (AATF) 
to implement the fi rst third-party testing of soybean in 
Sub-Saharan Africa. The Pan-African Soybean Variety 
Trial Program `fast-tracks’ the introduction and testing of 
commercial soybean varieties in order to provide local seed 
companies and farmers access to a broader selection of seed 
than is currently available.
 “The SIL-SFSA-IITA-AATF team leverages: its 
role as an independent third party; their unique access to 
international, regional, and national supplies of high yielding 
disease resistant germplasm; and their experience to operate 
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high-quality formal trials. Third-party testing provides 
the degree of transparency that smallholder farmers need 
to access truly improved seeds that perform in their local 
environments. Independent and transparent trialing is the 
foundation for creating a verifi ed, reliable and transparent 
seed system, yet it has been a critical missing component in 
African agricultural development.
 “The trialing platform provides testing and registration 
of modern varieties and establishes distribution systems 
for quality seed in Africa. The Pan-African Trial currently 
provides a total of 38 soybean varieties from the Soybean 
Innovation Lab’s research and private sector partners across 
Africa and in Brazil, and from the US collection for variety 
trial evaluation. To date varieties are under trial: in a pre-trial 
in Malawi (3 locations) during the last two years; for the 
last two years in Mali (1 location); for the last three years in 
Kenya (3 locations); and starting in 2018 in nine locations in 
Malawi.
 “The trial program involves additional features beyond 
seed procurement and distribution and the conduct of 
randomized trials of new commercial varieties. Trials 
include: training of technical staff; data collection, cleaning, 
analysis, and reporting; extension fi eld days and associated 
materials; communications and promotions; and legal 
support for licensing and royalty payments.
 “To learn more about the soybean trial results 
or to establish a Pan-African Soybean Trial in your 
country, contact the Soybean Innovation Lab at 
soybeaninnovationlab@illinois.edu.”
 A large color photo shows one African man speaking 
to many men and women standing in a curved row next to 
a bare fi eld of reddish soil. The caption: “IITA agronomist 
Gbenga Akinwale conducts a training program at the 
Chitedze Research Station in Malawi for private and public-
sector fi eld managers participating in the Pan-African 
Soybean Variety Trials. Image credit: Brian Diers.”
 Two smaller color photos show soybean variety trials in 
Africa. One of these shows numbered rows.

2036. Soybean Innovation Lab Weekly Digest. 2017. Stay 
up to date with SIL Innovations! 3(11):1. Nov. 30. http://
mailchi.mp/illinois/read-the-latest-from-sil
• Summary: “SIL’s research informs and underlies every 
technology and innovation the Lab promotes. Each week a 
new factsheet or research brief will showcase the science 
behind SIL’s impact.
 “This month, learn about SIL’s Pan-African Soybean 
Variety Trials, the fi rst third-party testing of soybean in 
Sub-Saharan Africa. The Pan-African Soybean Variety 
Trial Program `fast-tracks’ the introduction and testing of 
commercial soybean varieties in order to provide local seed 
companies and farmers access to a broader selection of seed 
than is currently available. The trialing platform provides 
testing and registration of modern varieties and establishes 

distribution systems for quality seed in Africa.
 “The program involves additional features beyond seed 
procurement and distribution and the conduct of randomized 
trials of new commercial varieties. Trials include: training 
of technical staff; data collection, cleaning, analysis, and 
reporting; extension fi eld days and associated materials; 
communications and promotions; and legal support for 
licensing and royalty payments.
 “Read the fact sheet.” Title: “Pan-African Soybean 
Variety Trials: Getting New Varieties to Farmers Quickly.
 “For seed producers in Africa, there are only a limited 
number of varieties to multiply and distribute to local 
farmers. This leaves farmers with few options when trying 
to maximize yields in their local agro-ecological setting. 
Low yields limit smallholders’ ability to supply traders and 
processors with grain, resulting in companies importing 
soybean, and leaving smallholders without demand for their 
products.
 “To address this issue, SIL partners with the Syngenta 
Foundation for Sustainable Agriculture (SFSA), the 
International Institute of Tropical Agriculture (IITA), and 
the African Agricultural Technology Foundation (AATF) to 
implement the fi rst third-party testing of soybean in Sub-
Saharan Africa, called the Pan-African Soybean Variety 
Trials. The trials `fast track’ the introduction and testing of 
commercial soybean varieties in order to provide local seed 
companies, farmers, seed buyers, and others with access to a 
broader selection of seed than what is currently available.
 “SIL and its collaborators leverage their roles as 
independent third parties as well as their unique access to 
international, regional, and national supplies of high-yielding 
and disease resistant germplasm. The team’s ability and 
experience in operating high-quality, formal trials provides 
a transparent platform necessary for smallholder farmers 
to access improved seeds that perform well in their local 
environments.”
 Sidebar: “’Collecting and distributing unbiased variety 
testing results will be important as soybean production 
increases in Africa. Only through testing varieties together 
in fi eld trials do we know which varieties have the best 
potential to help African farmers.’–SIL Researcher Dr. Brian 
Diers.”
 “The trialing platform provides testing and registration 
of commercial varieties and establishes distribution systems 
for quality seed in Africa. The Pan-African Soybean Variety 
Trials provide 50+ soybean varieties from the Soybean 
Innovation Lab’s research and private sector partners across 
Africa and in Brazil, and from the U.S. Soybean Germplasm 
Collection for variety trial evaluation.
 “The trial program also involves technical staff training; 
data collection, cleaning, analysis, and reporting; extension 
fi eld days and associated materials; communication and 
promotion; and legal support for licensing and royalty 
payments.
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 “SIL researchers Dr. Brian Diers and Dr. Randall Nelson 
have provided over 50 commercial soybean varieties from 
international research and private sector partners. These new 
additions dramatically increase the number of commercial 
varieties available to local farmers and fast-track their 
entry, registration and distribution in-country. The Pan-
African Soybean Variety Trials have three years of results 
from multilocation trials in Kenya and Mali, with the fi rst 
year of trialing underway in Malawi during the 2017-2018 
growing season. SIL and SFSA plan to expand the trials to 
four additional countries in 2018, including Ethiopia, Ghana, 
Uganda, and Zambia.
 “The Feed the Future Innovation Lab for Soybean Value 
Chain Research is USAID’s only comprehensive program 
dedicated to soybean technical knowledge and innovation. 
Our international team of tropical soybean experts provides 
direct support to researchers, private sector fi rms, non-
governmental organizations, extensionists, agronomists, 
technicians and farmer associations tasked with soybean 
development.
 “To learn more about the Pan-African Soybean Variety 
Trials, visit our web site: http://soybeaninnovationlab.illinois.
edu/pan-african-soybeanvariety-trial s
 “SIL’s partners on this project include (with a logo for 
each across the bottom one-third of side 2 of this sheet):
 “Syngenta Foundation for Sustainable Agriculture
 “The Palladium Group
 “Savanna Agricultural Research Institute
 “Ethiopia Institute of Agricultural Research
 “International Institute of Tropical Agriculture
 “Malawi Department of Agricultural Research Services
 “Alliance One
 “Exagris Africa
 “Sensako
 “Seed Co.
 “ZamSeed
 “Kalro
 “Makerere University
 “CSIRO Australia
 “Embrapa
 “Not pictured: Semillas Panoramas
 “Learn more about the Pan-African Soybean Variety 
Trials.
 A large color photo shows two African men in a soybean 
variety trial fi eld putting out row markers. The caption: 
“SIL partners with the Syngenta Foundation for Sustainable 
Agriculture (SFSA), the International Institute of Tropical 
Agriculture (IITA), and the African Agricultural Technology 
Foundation (AATF) to implement the Pan-African Soybean 
Variety Trials. Image credit: SIL.”

2037. IITA. 2017. Annual report 2017. 50 years of research 
and development: serving African farmers and communities. 
Ibadan, Nigeria: International Institute of Tropical 

Agriculture (IITA). 116 p. http://www.iita.orghttp://www.iita.
org/wp-content/uploads/2019/01/2017-IITA-annual-report.
pdf [30+ ref]
• Summary:  Soy is mentioned 69 times in this annual report, 
which starts with a message from the Board Chair, Dr. Bruce 
Colman, and the General Director, Dr. Nteranya Sanginga; 
it focuses on the celebration of IITA’s 50th Anniversary 
in 2017 and its many achievements during those 50 years. 
Production of Nodumax soybean inoculum at an IITA 
production facility is mentioned.
 Page 8: “Impact on agriculture: Presently, IITA has 
become the largest international agriculture research center 
in tropical Africa, contributing to food and nutrition security 
in the region. Its research has produced many improved 
varieties in most major African staples that include banana 
/ plantain, cassava, cowpea, maize, soybean, and yam; 
improved overall agricultural productivity; and created 
wealth for farmers and value chain actors, while making 
signifi cant contributions to national economic development.”
 IITA has introduced soybean as a food and cash crop 
in West Africa, with emphasis on the soybean’s nutritional 
value.
 Page 9: “In 2016, IITA received the Al-Sumait Food 
Security Prize for Development in Africa... IITA was cited 
as “a leading Africa-based crop center and a member of 
CGIAR, focusing on research and development of the key 
African food crops: banana and plantain, cassava, cowpea, 
maize, soybean, and yam...”
 Page 12: “Soybean: IITA soybean breeding essentially 
developed this species as a viable crop in many parts of 
sub-Saharan Africa. The development and introduction 
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of soybean lines with ‘promiscuous nodulation’ and the 
bringing together of this trait with desirable production 
characteristics, greatly increased the yield of soybean, 
particularly in Nigeria. To these was added greater seed 
lifespan to overcome decline of viability before planting. 
Until their development starting in the early 1980s, high-
yielding varieties successful in other parts of the world, 
could not be grown in sub-Saharan Africa without rhizobial 
inoculation. The impact of greater soybean production from 
adoption of new varieties and the promotion of its utilization 
in various food forms were seen in the enhanced nutritional 
status of children. New varieties have been developed and 
released in Nigeria that combine high yields with resistance 
to soybean rust that threatens increase in, and stability of, 
production of the crop.”

 “NARS” stands for “national agricultural research 
systems.” “ISFM” stands for “Integrated Soil Fertility 
Management.”
 Page 17: A color photo shows soybean roots with 
many root nodules. The caption: “Nodumax, an effective 
rhizobium inoculant, produced at the Business Incubation 
Platform at IITA, can increase soybean yields by 25% and 
facilitate biological nitrogen fi xation to the equivalent of 100 
kg of fertilizer N per hectare. This work is supported by the 
N2Africa project. Photo by K. Fred, IITA.”
 Page 27: “Multiple stress tolerant soybean varieties on 
the horizon,” by Godfree Chigeza. Despite positive trends 
in soybean production, average soybean yields in Africa 
of approximately 1.1 t/ha are much lower than the global 
average of nearly 2.5 t/ha. Most of the constraints to the 
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crop’s production are due to the impact of climate change, 
which tends to be greater in sub-Saharan Africa than in other 
regions. Impact includes erratic rainfall patterns and annual 
totals; shifts in the rainy season; an increase in dry spells and 
hot weather conditions, which lead to crops being exposed to 
drought conditions; and increased prevalence and sporadic 
occurrences of pests and diseases. These constraints pose 
new challenges for breeders to develop and disseminate new 
soybean varieties with improved yield potential as well as 
tolerance to multiple stresses to safeguard yield in the event 
of adverse climatic conditions.
 “Developing high-yielding, multiple stress tolerant 
soybean varieties through multidisciplinary partnerships is 
at the core of IITA’s soybean breeding program. The specifi c 
objectives include: (i) developing well coordinated and 
characterized soybean trait pipelines that include drought 
tolerance, rust resistance, phosphorus use effi ciency, and 
high biological nitrogen fi xation (BNF); (ii) accelerating 
cultivar development pipelines by putting together the 
must-win traits; (iii) establishing an effective breeding 
management and bioinformatics database for soybean; 
and (v) capacity and capability building through training 
postgraduate students and mentorship of breeders in the 
national agricultural research systems (NARS).
 “During the 2017 season, germplasm acquisition, 
introgressions, and evaluation of preliminary and advanced 
soybean trials were done both in Nigeria and southern 
African countries in a well-defi ned and structured high-level 
process that delineates effective delivery of diverse varieties 
from IITA to the NARS and private seed companies.
 “Germplasm acquisition and introgression–Evaluating 
rust resistance lines for yield and introgression of Rpp rust 
resistance genes into IITA elite lines:
 “Acquisition of new germplasm during 2017 included 
evaluating some rust resistant lines from the USDA 
germplasm collection at Ibadan, Nigeria. Results from the 
evaluation indicated that only one known rust resistant 
accession PI635999 (Rpp 3&4) was moderately adapted to 
tropical conditions. The other known rust resistant accessions 
were not adapted. Crosses between the rust lines and IITA 
were developed and marker-assisted selection (MAS) will 
be used to select the resistant progenies from the crosses. 
Preliminary and advanced variety trials
 “During the 2017 season, preliminary variety trials 
and advanced variety trials were planted in Malawi, 
Mozambique, Nigeria, and Zambia to determine the 
performance of varieties under different environmental 
conditions, which included drought and low soil phosphorus 
conditions. The trials consisted of 30-40 lines per set 
including checks. Genotypes exhibited signifi cant differences 
for several agronomic and disease traits. On average, the 
best fi ve experimental genotypes showed a signifi cant 
yield advantage of between 5 and 16% better than the 
best commercial check (Fig. 2). As per product concept, 

experimental lines yielding greater than 5% compared 
to the best check will be advanced to the next stage of 
evaluation if other agronomic traits such as resistance to 
shattering, lodging, diseases, and having an acceptable 
seed size meet the criteria. For example, in Ghana, TGx 
1844-22E distributed through Soybean International Trials 
(SIT) and having excelled in the advanced trials in Nigeria 
in 2015, is going through variety registration, https://
mailchi.mp/illinois/have-a- look-atsils-latestmonthly-
digest?e=807cdd1b85, providing farmers with a wide range 
of choices to use multiple stress tolerant varieties to improve 
their production.”
 At the end is an excellent bibliography. Address: PMB 
5320, Oyo Road, Ibadan, Nigeria.

2038. Massey, Richard. 2017. Satellite remote sensing 
of cropland characteristics in 30M resolution: the fi rst 
North American continental-scale classifi cation on high 
performance computing platforms. PhD thesis, Northern 
Arizona University. 234 p. Dec. [172+ ref]
• Summary: From Chapter 1: Introduction.
 “1.1 Global perspective of food security Food security 
is a global concern. The global population recently 
exceeded 7.5 billion and is projected to reach 9.8 billion 
by 2050 (United Nations, 2017). With the increasing 
global population there is a critical need to increase global 
food production. Achieving the goal of increasing food 
production both practically and sustainably requires inputs 
and technologies for better yields through selective breeding 
and genetic modifi cation, reduction of post-harvest wastage, 
crop intensifi cation, conservation efforts for both water 
quality and quantity, and broader economic and policy 
changes (Bekunda et al., 2010; Foley et al., 2011). However, 
progress towards increasing food production requires 
timely quantifi cation of the amount of land currently under 
cultivation, crop yields, and water-use by accurate spatial 
information on croplands, globally. Given this critical need 
of accurate and timely spatial information on croplands, 
this study is motivated by development and implementation 
of new methods to identify spatial distribution of cropland 
characteristics.” Address: Earth Sciences and Environmental 
Sustainability, Northern Arizona Univ., Arizona.

2039. Vanlauwe, Bernard; AbelGadir, A.H.; Adewopo, J.; 
Adjei-Nsiah, S.; et al. 2017. Looking back and moving 
forward: 50 years of soil and soil fertility management 
research in sub-Saharan Africa (Open Access). International 
J. of Agricultural Sustainability 15(6):613-31. Dec. [96 ref]
• Summary: “Abstract: Low and declining soil fertility has 
been recognized for a long time as a major impediment 
to intensifying agriculture in sub-Saharan Africa (SSA). 
Consequently, from the inception of international 
agricultural research, centres operating in SSA have had 
a research programme focusing on soil and soil fertility 
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management, including the International Institute of Tropical 
Agriculture (IITA). The scope, content, and approaches of 
soil and soil fertility management research have changed 
over the past decades in response to lessons learnt and 
internal and external drivers and this paper uses IITA as 
a case study to document and analyse the consequences 
of strategic decisions taken on technology development, 
validation, and ultimately uptake by smallholder farmers 
in SSA. After an initial section describing the external 
environment within which soil and soil fertility management 
research is operating, various dimensions of this research 
area are covered: (i) `strategic research’, `Research for 
Development’, partnerships, and balancing acts, (ii) changing 
role of characterization due to the expansion in geographical 
scope and shift from soils to farms and livelihoods, (iii) 
technology development: changes in vision, content, and 
scale of intervention, (iv) technology validation and delivery 
to farming communities, and (v) impact and feedback to the 
technology development and validation process. Each of the 
above sections follows a chronological approach, covering 
the last fi ve decades (from the late 1960s till today). The 
paper ends with a number of lessons learnt which could 
be considered for future initiatives aiming at developing 
and delivering improved soil and soil fertility management 
practices to smallholder farming communities in SSA.”
 Note: Soy is mentioned only once in this important 
paper. Address: 1. International Inst. of Tropical Agriculture 
(IITA), Nairobi, Kenya.

2040. Soybean Innovation Lab Newsletter. 2018. Pan-African 
trial underway in Malawi. Jan. p. 1. https://us10.campaign-
archive.com/?u=94232d99724faa322d3fa5543&id=79682b
44e9
• Summary: A photo shows: SIL, AATF, AgDiv, IITA, and 
DARS teams in front of a trial site at the Chitedze Research 
Station near Lilongwe, Malawi. Image credit: SIL.
 “The Pan-African Soybean Variety Trial Program is 
underway in nine locations across Malawi in partnership 
with the Agricultural Diversifi cation (AgDiv) program. The 
trial features 36 varieties from 6 African countries sourced 
from a range of public and private-sector partners including 
SARI (Ghana), Seed Co Limited (Zimbabwe), DARS 
(Malawi), IITA (Zambia), MRI-Syngenta (Zambia), Zam 
Seed (Zambia), and Makerere University (Uganda). Varieties 
were planted across Malawi in December 2017 following 
the initial training of trial operators by SIL and IITA in 
November.
 “The Pan-African Soybean Variety Trial Program is a 
partnership with SIL, AgDiv, the Syngenta Foundation for 
Sustainable Agriculture (SFSA), the International Institute 
of Tropical Agriculture (IITA), and the African Agriculture 
Technology Foundation (AATF). The trial program is the 
fi rst third-party testing of soybean in Sub-Saharan Africa 
and “fast tracks” the introduction and testing of commercial 

soybean varieties to provide local seed companies, public 
and private sector breeders, and farmers with access to a 
broader selection of material. The trial consortium leverages 
its role as an independent third party to provide unique 
access to international, regional, and national supplies 
of high yielding disease resistant germplasm and uses its 
experience in tropical soybean to operate high quality formal 
trials.
 “The Malawi trials provide seed producers in Africa 
with more varieties to use in breeding programs, and to 
multiply and distribute to local farmers. This gives farmers 
more options to maximize yields in their local agro-
ecological settings. The trials also allow plant breeders, both 
public and private, to test their commercial varieties across 
the many growing zones of Africa to identify potential new 
markets.
 “SIL and its partners plan to expand the Pan-African 
Soybean Variety Trial Program beyond the four countries in 
which it currently operates (Malawi, Zimbabwe, Mali and 
Kenya) to Ethiopia and Ghana in 2018 and will replicate the 
trial program in existing countries, expanding the number 
of varieties tested and countries represented each year. In 
addition to trialing commercial materials in a transparent, 
third-party and formal setting, the trial program also trains 
technical staff on trial management, data collection, cleaning, 
analysis, and reporting and conducts extension fi eld days to 
promote its fi ndings. The consortium provides legal support 
for licensing and royalty payments of high-performing 
commercial varieties.
 “Results from the Malawi trials will be made available 
on the SIL website and shared through SIL communication 
platforms. Stay tuned to SIL’s weekly digests and monthly 
newsletters for updates on trial progress and related 
announcements!”

2041. Roth, Matthew D. 2018. The Farm’s Plenty, the 
Integrated Soy Project and the soy dairy in Guatemala. In: 
Matthew D. Roth. 2018. Magic Bean: the Rise of Soy in 
America. Lawrence, Kansas: University Press of Kansas. xi 
+ 356 p. June. [86 + 1085 endnotes]
• Summary: Pages 208-210: In 1974 The Farm (in 
Tennessee) founded Plenty, a nonprofi t corporation whose 
mission was to help share the world’s food, resources, 
materials and knowledge equitably for the benefi t of all.
 In 1976 a powerful earthquake struck Guatemala, killing 
23,000 and leaving hundreds of thousands homeless. Plenty 
quickly swung into action and its fi rst international disaster 
relief.
 “Alerted to the dire need for housing in the wake of the 
earthquake, Farm sent three of its best carpenters, who were 
soon hired by the Canadian embassy to make use of 700 tons 
of building materials. Over the next four years, rotations 
of some 200 Plenty volunteers, with the generous support 
of the Canadian government, built 1,200 homes, twelve 
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schools, and a number of clinics, water systems, and CB base 
stations in two Guatemalan villages, as well as a two-story 
municipalidad indigenes community center that included an 
FM radio station that broadcast in Cakchiquel Mayan (24). 
Soon there were plans for a soy dairy.
 “One of the Plenty volunteers, Darryl Jordan, felt that 
‘The Noble Bean’ could greatly benefi t villagers forced to 
cultivate marginal land (photo 12; Plenty’s Darryl Jordan 
talks to Mayan farmers in their soybean fi eld). There 
were also numerous malnourished babies, some of whom 
volunteers were able to nourish back to health with The 
Farm’s soy-based infant formula (25). Jordan faced the 
challenge, however, of fi nding a variety that could thrive 
in the highland tropics, whose climate combined short 
days and cool temperatures. He obtained the seeds of more 
than twenty varieties from INTSOY, based at the National 
Soybean Research Laboratory at the University of Illinois. 
Having conducted soybean trials in the tropics since 1973, 
INTSOY computed the yields of Jordan’s trials. A variety 
named Improved Pelican had already shown promise on 
the coast of Guatemala, but it did not yield well at high 
elevations. Many of the varieties that Jordan planted had 
been developed by Hartwig and his colleagues for the 
American South, including a number of the Confederate 
cultivars: Davis, Forrest, Ransom, and Bragg. Davis and 
Forrest ranked among the top four in terms of yield. The 
delegation of hippies, knowingly or not, recommended 
that Mayans plant a soybean [Forrest] named after a Grand 
Wizard of the Ku Klux Klan (26).
 “The ultimate value of the beans would rest on whether 
the indigenous people were willing to eat them, so Plenty 
did extension work as part of what became its Integrated 
Soy Project. Suzy Jenkins, a ‘soy utilization technician,’ 
taught four women at a time in the Itzapan home of a 
Mayan apprentice, Becilia, who translated from Spanish 
to Cakchiquel. Students learned simple techniques for 
making soymilk and tofu using readily available utensils. 
After soaking overnight, soybeans were boiled over an open 
fi re and ground, if a mill or blender were not available, on 
the same stone metate used to grind corn for tortillas. The 
puree was then boiled again and strained into a bowl, which 
could then be consumed as soymilk. To make tofu, the 
demonstrators used vinegar as a curdling agent and simply 
strained the curds through cheesecloth. The result was a 
mound of soft tofu, rather than a compressed cube. Sliced, it 
resembled local farmer’s cheese in appearance, though not 
in taste. The tofu was then scrambled in a pan with sauteed 
onions, tomatoes, and salt or eaten plain with a little salt 
on tortillas or bread. The ‘soy pulp,’ or okara, could also be 
fried with onions and vegetables. Students were sent home 
with cheesecloth and a small bag of soybeans, initially from 
a 1,500-pound supply donated by UNICEF. Suzy and Becilia 
taught hundreds of women this way, then trained eighteen 
Mayans to carry on the work. By 1980, more than a thousand 

men and women in seventy-four villages had been taught 
how to make soymilk and tofu. Two hundred of these grew 
small plots of soybeans (27).
 “The program culminated in the construction of a soy 
dairy for the village of San Bartolo in the summer and 
fall of 1979. With the help of the Canadian International 
Development Agency, Plenty enlisted local masons to 
complete the 22-by-44-foot cinder-block building, designed 
as a split-level so that the strained soymilk could be gravity-
fed to the lower fl oor where it was turned into tofu. The 
Farm supplied equipment–stainless-steel cooking kettles, 
industrial blenders, and a soft-serve ice-cream maker–while 
the grinding mill was supplied locally. The cauldrons 
were fueled by sawdust waste from local sawmills. After 
an inauguration attended by several hundred people, La 
Lecheria produced 200 pounds of tofu and 35 gallons of 
Ice Bean daily, with some of the ice cream handed out free 
to school lunch programs (28). The dairy was eventually 
managed by locals and remained in operation. One of the 
volunteers who helped build the plant commented twenty 
years later that it continued to ‘pump out high-protein food,’ 
and you could ‘see the difference in the kids around the 
village. They are bigger, stronger, more energetic, and bright-
eyed (29).
 “La Lecheria was a legacy that outlasted Plenty’s 
presence in Guatemala...” Address: Philadelphia, 
Pennsylvania 19123.

2042. Heerwaarden, Joost van; Baijukya, F.; Kyei-Boahen, 
S.; Adjei-Nsiah, S.; Ebanyat, P.; Kamai, N.; Wolde-Meskel, 
E.; Kanampiu, F.; Vanlauwe, B.; Giller, K. 2018. Soyabean 
response to rhizobium inoculation across sub-Saharan Africa: 
Patterns of variation and the role of promiscuity. Agriculture, 
Ecosystems and Environment 261:211-18. July 1. [26 ref]
• Summary: “Improving bacterial nitrogen fi xation in grain 
legumes is central to sustainable intensifi cation of agriculture 
in sub-Saharan Africa. In the case of soyabean, two main 
approaches have been pursued: fi rst, promiscuous varieties 
were developed to form effective symbiosis with locally 
abundant nitrogen fi xing bacteria. Second, inoculation with 
elite bacterial strains is being promoted.”
 “Average yields were estimated to be 1343 and 1227 
kg/ha with and without inoculation respectively. Inoculation 
response varied widely between trials and locations, with no 
clear spatial patterns at larger scales...
 “On average, specifi c varieties had similar uninoculated 
yields, while responding more strongly to inoculation. 
Side-by side comparisons revealed that stronger responses 
were observed at sites where promiscuous varieties had 
superior uninoculated yields, suggesting the availability of 
compatible, effective bacteria as a yield limiting factor and 
as a determinant of the magnitude of inoculation response.” 
Address: 1. Plant Production Systems, Wageningen Univ., 
P.O Box 430,6700. AK, Wageningen, The Netherlands; 2. 
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International Inst. of Tropical Agriculture (IITA), Dar es 
Salaam, Tanzania.

2043. Thuita, M.; Vanlauwe, B.; Mutegi, E.; Masso, C. 2018. 
Reducing spatial variability of soybean response to rhizobia 
inoculants in farms of variable soil fertility in Siaya County 
of western Kenya (Open Access). Agriculture, Ecosystems 
and Environment 261:153-60. July 1. [48 ref]
• Summary: “Soybean grain yields in sub-Saharan Africa 
have remained at approximately 50% below those attained 
in South America despite numerous efforts. A study was 
conducted in Siaya County (western Kenya) involving 
107 farms with soils of different fertility status. The main 
objective was to test combinations of two inoculants 
(Legumefi x and Biofi x) and nutrient sources (Minjingu 
and Sympal) to raise soybean grain yields. Inoculation 
used Legumefi x or Biofi x with and without Minjingu 
or Sympal in a factorial design. There was soil acidity 
and a widespread defi ciency of potassium, nitrogen, and 
phosphorus. Inoculation and nutrient source led to increases 
in nodulation and nodule occupancy. For grain yields the 
response varied from nil in some sites to high increases in 
others. Highest grain yields (3000-4000 kg/ha) were obtained 
with Legumefi x + Sympal (12% of the farmers testing it). 
The formulation of the nutrient source was important to 
meet other nutrient defi ciencies in most of the soils. Farmers 
using Legumefi x + Sympal require yield increases of 35% 
for profi tability (Value cost ratio of 3) while farmers using 
Minjingu + inoculant require a yield increase of at least 
68%. Inoculants used alone were most profi table but this is 
advisable only when farmers are too resource constrained 
to afford fertilizer. For sustainable yields Legumefi x + 
Sympal or Biofi x + Sympal were recommended.” Address: 
International Inst. of Tropical Agriculture, PO Box 30772-
00100, Nairobi, Kenya.

2044. Soybean Innovation Lab (SIL). 2018. USAID extends 
partnership with University of Illinois (News release). 
Champaign/Urbana, Illinois. 2 p. Sept. 19.
• Summary:  “This month, USAID awarded $6,000,000 
to the Feed the Future Innovation Lab for Soybean Value 
Chain Research (Soybean Innovation Lab, SIL) to help 
build the foundation of the soybean industry in emerging 
markets, principally in Sub-Saharan Africa. The new 
three-year award adds to the $10,000,000 awarded in 2013 
from USAID as well as multiple external grants totaling 
$2,400,000. The University of Illinois, in partnership with 
the University of Missouri and Mississippi State University, 
lead the research program operated by 35 researchers in the 
U.S. and a like number of researchers across Africa, plus 
numerous public and private sector partners overseas. The 
team currently operates in 17 countries including Cameroon, 
Cote d’Ivoire, Ethiopia, Ghana, Kenya, Liberia, Malawi, 
Mali, Mozambique, Nigeria, Pakistan, Rwanda, Sudan, 

Tanzania, Uganda, Zambia, and Zimbabwe, with additional 
collaborators in Australia, Brazil, Colombia, and South 
Africa.
 “SIL utilizes a research for development strategy that 
directly links its technical knowledge and innovations in 
support of soybean development partners. These partners 
include private sector seed companies, the National 
Agricultural Research System of Africa, processors, food, 
feed, and livestock companies, input supply fi rms, NGOs, 
USAID missions and their contractors, foundations and 
donor agencies, and the International Institute of Tropical 
Agriculture [IITA]. SIL’s international team of tropical 
soybean experts provide the evidence and technical guidance 
to its partners to enable smart soybean development, 
economic growth, poverty reduction, and improved livestock 
and human nutrition from soybean systems.
 “SIL’s research and scaling, which started in 2013 in 
fi ve countries, now comprises a suite of 25 products and 
services. SIL designed these products for direct uptake and 
scaling by development partners. Example technologies 
include local production of affordable harvesting and 
planting mechanization to reduce labor demands and 
improve seed and grain quality; a business benchmarking 
and training program to improve the viability of commercial 
soy dairy producers; economic and nutritional analyses and 
recommendations for soy-fortifi ed menus to elevate the 
nutrition level of national school lunches while reducing 
costs; development and introduction of new high-yielding 
soybean varieties to improve local seed markets; and 
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guidance on best management practices and optimal input 
bundles to enable local producers to achieve profi table 
soybean production.
 “For more information about SIL’s suite of products 
and our activities, or to collaborate, follow us on Twitter @
tropicalsoylab and Facebook @soybeaninnovationlab, check 
out our webpage at www.soybeaninnovationlab.illinois.edu 
or email us at soybeaninnovationlab@illinois.edu
 Color photos show: (1) Fabricators gather around a new 
low-cost multicrop thresher, designed by SIL and produced 
locally. Source: Kerry Clark. (2) A Pan-African Trial fi eld 
day in Malawi where new varieties introduced from multiple 
countries are under evaluation. Source: Courtney Tamimie.
 Note: SIL “Requests your presence for a special 
announcement on the future of the University of Illinois’ 
collaborative partnership with the U.S. Government’s Feed 
the Future initiative.
 “Monday, September 24, 2018
 “9:00 a.m.
 “Heritage Room of the ACES Library.”

2045. Ibrahim, Seifeldin Elrayah. 2018. Soybean research [in 
Sudan]: current status, achievements, challenges and future 
prospects. Paper presented on “The Symposium to Mark 
the 100th anniversary of the Gezira Research Station, Wad 
Medani, Sudan.” 33 p. Held 25-26 December, 2018. [12 ref]
• Summary: Two versions of this paper exist. #1 is a 
PowerPoint presentation (33 p.). #2 is a Microsoft Word 
document (8 p.). The titles are slightly different, but the 
content is very different. We will cite and quote from the #1 
fi rst; its pages are unnumbered. Then we will quote from #2.
 Outline: Introduction: Economic importance of soybean, 
soybean utilizations and products, why soybean in Sudan? 
History and current status. Achievements. Challenges. Future 
prospects.
 “History and current status of soybean:
 “In 1910: soybean was fi rst introduced to Sudan by the 
colonial Garden
 “In 1930: soybean research was started in Sudan
 “In 1975: intensive research was began to develop 
improved varieties in collaboration with International 
Soybean (INTSOY) varietal testing program, USA
 “During 1977-1984: International Soybean Variety 
Evaluation Experiment (ISVEX) trials were conducted at:
 “Gezira Research Station
 “Abu Naama Research Station
 “Kadugli Research Station
 “Since 2007, diverse soybean germplasm were 
introduced from:
 “IITA, Nigeria
 “USDA Soybean Germplasm Collection, USA
 “Rural Development Administration (RDA), Korea
 “World Vegetable Center (AVRDC), Taiwan
 “Egypt, Brazil, Argentina, and Croatia”

 Paper #2: “Soybean research in Sudan is conducted 
mainly by national soybean research program at Agricultural 
Research Corporation (ARC). Since 2012, four soybean 
varieties were released by ARC in Sudan. Soybean 
cultivation area and production has increased dramatically in 
Sudan, from about 800 ha in 2013 to and 3,000 ha in 2017, 
and from 1,200 t [metric tons] in 2013 to 5,000 t in 2017, 
respectively.
 “Soybean was fi rst introduced to Sudan in 1910 by 
the Colonial Garden (Shurtleff and Aoyagi 2009; Ibrahim 
2012a). Further introductions in the country were made in 
1912, and in 1949, soybean was planted in southwest Sudan 
to prevent severe malnutrition among infants, children, and 
pregnant and lactating women (Ibrahim 2012a; Khojely et 
al. 2018). Further soybean introductions were continued 
(Ibrahim et al. 2017) with special efforts to encourage 
soybean cultivation in Sudan. From 1973 to 1985, hundreds 
of soybean accessions, especially southern USA and 
Brazilian varieties, were introduced to the country through 
the International Soybean Variety Experiments (ISVEX) 
initiated by the INTSOY soybean varietal testing program at 
the University of Illinois, IL, USA. Field studies indicated 
that the introduced tropical soybeans were highly adapted 
to Sudan’s agro-environmental conditions, whereas the 
temperate germplasm fl owered too early under short-day 
conditions in Sudan, resulting in poor vegetative growth, 
short plant height, and low yield (Ibrahim 2012a).”
 Note: Dr. Ibrahim writes that this is not a peer-reviewed 
paper. Address: PhD, soybean breeder, Oilseed Crops 
Research Center, Agricultural Research Corporation (ARC), 
Wad Medani, Sudan. Phone: +249-912155997.

2046. Organic and Non-GMO Report (The) (Fairfi eld, Iowa).
2018. First “100 percent organic state” Sikkim wins Future 
Policy Award. No. 184. Nov/Dec. p. 20.
• Summary: “The world’s best laws and policies promoting 
agroecology were awarded the Future Policy Award (FPA) 
2018. The ‘100 percent organic state’ Sikkim, in India, was 
this year’s winner of the “Oscar for best policies,” beating 
51 other nominated policies from 25 countries. Policies 
from Brazil, Denmark and Quito, Ecuador take home Silver 
Awards. This year’s award is co-organized by the Food and 
Agriculture Organization of the United Nations (FAO), 
the World Future Council (WFC) and IFOAM-Organics 
International.
 “Gold Prize winner Sikkim is the fi rst organic state 
in the world. All of its farmland is certifi ed organic. At 
the same time, Sikkim’s approach reaches beyond organic 
production and has proven truly transformational for the state 
and its citizens. Embedded in its design are socioeconomic 
aspects such as consumption and market expansion, cultural 
aspects as well as health, education, rural development and 
sustainable tourism. The policy implemented a phase out 
of chemical fertilizers and pesticides, and achieved a total 
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ban on sale and use of chemical pesticides in the state. The 
transition has benefi ted more than 66,000 farming families. 
The Sikkim tourism sector has benefi ted greatly from the 
state’s transition to 100 percent organic: the number of 
tourists increased by over 50 percent between 2014 and 
2017. As such, Sikkim sets an excellent example of how 
other Indian states and countries worldwide can successfully 
upscale agroecology.
 “Three Silver Awards were granted to Brazil’s National 
Policy for Agroecology and Organic Production, Denmark’s 
Organic Action Plan (2011-2020, updated in 2015), Quito’s 
(Ecuador) Participatory Urban Agriculture Programme.”
 A photo shows: “Maria Helena Semedo, FAO Deputy 
Director-General presents Pawan Chamling, Honourable 
Chief Minister of the Indian State of Sikkim, the Future 
Policy Award.” Address: Editor.

2047. Tesfaye, Abush; Arega, A.; Atero, B.; Degu, T.; 
Hailemariam, M. 2018. Progress of soybean [Glycine max 
(L.) Merrill] breeding and genetics research in Ethiopia: a 
review. Ethiopian J. of Crop Science 6(3):129-52. Special 
issue. [30 ref. Eng]
• Summary: “Sub-Saharan African countries are 
experiencing the highest malnutrition problem, which is 
more acute on underage children, mainly manifested in 
the form of stunted growth relative to children of their age 
(Thoenes, 2004). Ethiopia is also among countries that 
have the highest level of malnutrition, which is manifested, 
according to Lemma (2014), in the form of stunting (40%), 
wasting (9%) and underweight (25%) in children of the age 
of below fi ve. Chronic energy defi ciency is reported in 27% 
of all child bearing age women (FMOH, 2008). The same 
report also indicated that the micronutrient defi ciency in 
Ethiopia is very high and described as `hidden hunger’ and 
resulted from insuffi cient intake of micro-nutrients, such 
as vitamin A, iodine and iron, and it is the main cause of 
weak resistance to infections, chronic fatigue, poor mental 
and physical development, blindness, complications in 
pregnancy, delivery and low birth weight.
 “Improving the dietary intake, especially protein, is the 
appropriate strategy to alleviate the malnutrition problem. 
However, subsistence farmers have very rare access to 
livestock-based protein sources, such as milk and meat, 
because of their low purchasing capacity that makes these 
protein sources unaffordable. However, crops, such as 
soybean, which contains 40 to 42% protein, and 20 to 22% 
oil on dry grain basis (FAO, 1994), are rich and affordable 
sources of protein that can be easily produced and accessed 
by smallholder farmers. Soybean contains 2.5 times the 
protein contents of wheat and four times the protein content 
of maize. Soybean is highly digestible, high in unsaturated 
fatty acids and contains no cholesterol (Singh et al., 1987). 
According to Duvenage et al. (2016), soybean, not only 
provides all the essential amino acids that children need 

to grow, but also serves as a good source of some of the 
essential micronutrients, such as folic acid; vitamins B1, B2 
and E; zinc; iron; magnesium and calcium to the diet. It is 
also a very important crop for rotation with maize and other 
cereals, improving the fertility of the soil, because of its high 
nitrogen fi xing capacity.”
 “Abstract: Breeding efforts have been underway since 
the 1970’s to improve the low productive potential of 
the improved varieties. Introduction of germplasm from 
external sources and hybridization of selected parental 
lines have been considered, as the priority approaches to 
enhance soybean germplasm in the country. The introduced 
germplasm has been utilized directly in variety trials, and as 
parental lines for hybridization. Modifi ed single seed descent 
method was identifi ed as the best procedure to evaluate 
segregating populations and develop superior Recombinant 
Inbred Lines (RILs). About 26 soybean varieties have been 
released in the country with various merits by the different 
research centers of the country. Generally, strategies that 
improve the productive potential of the crop and farm gate 
price that makes the crop attractive choice of smallholder 
farmers need to be designed to help smallholder farmers and 
the country exploits the multiple benefi ts of the crop. This 
paper is aimed at reviewing the soybean breeding progresses 
made over the last decade.” Address: 1. EIAR, Jimma 
Research Center, P.O. Box 192, Jimma, Ethiopia.

2048. Goldsmith, Peter; Andrade, Juan; Cornelius, Margaret; 
Asigbee, M.; Atim, P.; Tammie, C. 2019. National school 
lunch nutrition and cost profi le: a case study of the Ghana 
School Feeding Programme. Food and Nutrition Bulletin 
(United Nations Univ.) 40(1):41-45. Feb. 28. [25 ref]
• Summary: “Numerous governments in developing 
countries institute school lunch programs or school feeding 
programs as a strategy to address high malnutrition and 
low education rates among children. In 2005, the Ghanaian 
government launched the Ghana School Feeding Programme 
(GSFP). The GSFP policy does not document (1) the 
actual meal and associated nutrient profi le received by the 
student, (2) the cost of the meal ingredients to the caterer 
who prepares the food, nor (3) the recipe derivations that 
may supply an enhanced nutritional profi le. We address 
these 3 information gaps by employing a detailed case study 
of 4 caterers supplying a traditional tomato stew recipe 
in northern Ghana within GSFP-supported school lunch 
programs.”
 Locally-produced soy fl our can serve as a cost-effective 
ingredient to fortify school lunches. It can lower costs and 
raise nutrition when substituted for other locally produced 
proteins such as mackerel or ground beef. Address: 1. Dep. 
of Agricultural and Consumer Economics, Univ. of Illinois, 
Urbana, Illinois; USAID Feed the Future Innovation Lab. for 
Soybean Value Chain Research, Urbana, IL.
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2049. Chigeza, Godfree; Boahen, S.; Gedil, M.; Agoyi, 
E.; Mushoriwa, H.; Denwar, N.; et al. 2019. Public sector 
soybean (Glycine max) breeding: Advances in cultivar 
development in the African tropics: review article. Plant 
Breeding https://doi.org/10.1111/pbr.12682 [29 ref]
• Summary: Contents: 1. Introduction: Soybean Production 
and Demand Trends in Africa 2. Germplasm and Genetic 
Diversity Studies. 3. Breeding Objectives, Target Production 
Environments and Selection Methodologies: breeding 
objectives, breeding pipelines target product concepts / 
profi les, breeding methods. 4. Achievements in Enhancing 
Soybean Productivity and Production in Sub-Saharan 
Africa: Tropical Legume I and II Initiatives. 5. Germplasm 
Exchange and Collaborations.
 6. Perspective on Future Breeding Approaches. 7. 
Conclusions. Author Contribution. Address: 1. International 
Inst. of Tropical Agriculture–IITA SARAH Campus, Lusaka, 
Zambia; 2. International Inst. of Tropical Agriculture, IITA, 
Nampula, Mozambique.

2050. Soybean Innovation Lab Newsletter. 2019. 
Collaborator Corner: Dr. Seifeldin Elrayah Ibrahim, ARC, 
Sudan. Feb. 2 p. https://mailchi.mp/illinois/enjoy-the-
weekend-with-sils-monthly-newsletter?e=410f2969df
• Summary: “Each month, SIL is highlighting one of its 
important collaborators through the Collaborator Corner 
series. SIL collaborators are integral to the lab’s efforts to 
develop evidence-based innovations and technologies to 
improve soybean production and utilization in Sub-Saharan 
Africa.
 “Dr. Seifeldin Elrayah Ibrahim is a soybean molecular 
breeder at the Agricultural Research Corporation (ARC) 
in Wad Medani, Sudan. Dr. Ibrahim earned his PhD in 
molecular plant breeding and genetics in 2007 from the 
University of Bonn in Germany. His research showed that 
broadening and improving the genetic base of cultivated 
spring wheat in drought-prone environments could be 
pursued through identifi cation and introgression of 
potentially useful exotic QTL alleles with favorable effects 
on grain yield, yield components and drought-related traits.
 “Since 2008, Dr. Ibrahim has conducted soybean 
research at the ARC in Sudan. Dr. Ibrahim collaborates 
with the Soybean Innovation Lab as a participant in the 
Pan-African Trials program. The objective of Dr. Ibrahim’s 
soybean research program is the development of improved 
varieties and germplasm suitable for both irrigated and rain-
fed farming. He has released four non-GM soybean varieties 
for commercial production in Sudan under the names `Sudan 
1’, `Sudan 2’, `Soya 3’, and `Soya 4’. Sudan1 and Sudan 
2, released in 2012, are late-maturing varieties (120 days), 
and Soya 3 and Soya 4, released in 2017, are early-maturing 
(100 to 105 days). These varieties were the fi rst released 
soybean lines in Sudan and were introduced from IITA in 
Nigeria. The availability of Sudanese soybean varieties, 

along with the growing demand for a high-protein ingredient 
in livestock feed, ease of production, low production costs, 
and high market demand, has led to dramatically increased 
soybean acreage in Sudan, from about 800 ha in 2013 to 
5,000 ha in 2018. A low fi ve-year yield average ranging 
between 1.8-2.2 t [metric tons] per ha represents one of the 
most challenging issues in the soybean industry in Sudan.
 “Dr. Ibrahim believes that the narrow genetic base 
of the ARC soybean breeding pool is a major constraint 
to maintaining consistent rates of genetic gain for both 
economic and agronomic traits, particularly to meet the 
future challenges posed by climate change. He is currently 
developing over 1,000 F6 lines derived from crosses 
between the Sudan varieties and elite and exotic USDA-
ARS breeding lines with yield and drought-tolerance traits. 
Recombinant inbred lines and the parents are being evaluated 
for traits that can be used in marker-assisted-breeding to 
improve drought adaptation, yield potential, and grain 
quality in soybean.
 “Dr. Ibrahim has evaluated row spacing and planting 
date for soybean in Sudan and is a co-author of the recent 
article published in Crop Journal titled “History, current 
status, and prospects of soybean production and research in 
sub-Saharan Africa”.
 “To contact Dr. Ibrahim, send an email to Ibrahim.
seifeldin@gmail.com.
 Photos show: (1) Dr. Ibrahim, dressed formally, standing 
elbow-deep in a lush fi eld of soybeans, (2) A close-up of 
Dr. Ibrahim holding a growing soybean plant. Caption: Dr. 
Seifeldin Elrayah Ibrahim collaborates with the Soybean 
Innovation Lab on the Pan-African Trials project, where he 
is evaluating 40 varieties, sourced from public and private-
sector partners in 8 African countries, across 4 locations. 
Image credit: Agricultural Research Corporation (ARC), 
Sudan.

2051. Soybean Innovation Lab Weekly Digest. 2019. 
SIL Partners in Tanzania and Burundi on Multi-
Crop Thresher fabrication. 5(4):2-4. March 28. 
https://mail.google.com/mail/u/0/?pli=1#inbox/
FMfcgxwBWSwcnqbTLGJScRDPrhPxrGSB
• Summary: “The Soybean Innovation Lab recently 
partnered with the International Center for Tropical 
Agriculture (CIAT), the Tanzania Agricultural Research 
Institute (TARI), and the Institut des Sciences Agronomiques 
du Burundi (ISABU) to improve thresher production 
capacity in Tanzania and Burundi.
 “SIL’s multi-crop thresher was introduced to Tanzanian 
fabricators, engineers, and vocational trainers March 11-
16 at the Centre for Agricultural Mechanization and Rural 
Technology (CAMARTEC) in Arusha [Tanzania]. During the 
six day workshop, three threshers were fabricated by trainees 
and tested on dry beans and maize.
 “Dry beans are second only to maize in total amount of 
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crop production in Tanzania and are very popular throughout 
east and central Africa. Because dry beans have seeds 
composed of two parts (dicotyledons) and relatively thin 
seed coats, they can easily split during mechanical threshing. 
When using the SIL multi-crop thresher for both maize and 
dry beans, a motor with a wide range of power must be 
used. The engine is run at a fast speed for maize and a very 
slow speed for beans. Lowering engine speed also reduces 
chaff removal, so the SIL designer is currently at work in 
Burundi adding a secondary suction fan for improved chaff 
removal in dry beans. Changing threshing speed can also be 
accomplished in ways other than adjusting engine speed, but 
other solutions require parts and materials that are not easily 
found in African markets.
 “Soybean is also a dicotyledon but withstands 
mechanical threshing better than dry beans, probably due 
to the high oil content of soybean and a stronger seed coat. 
The SIL multi-crop thresher has passed fi eld testing for 
maize, soybean, sunfl ower, dry beans, cowpea, rice, wheat, 
sorghum, and millet (check out the new video produced by 
SIL on the multi-crop thresher, also clickable below).
 “SIL presented two thresher models at the training in 
Bujumbura, Burundi held from March 18-23. Burundi farms 
are relatively small (less than 1 acre), and raw materials 
are costly. The two threshers involved in the training were 
SIL’s standard commercial multi-crop thresher, and a new, 
smaller, and less expensive machine especially developed for 
multiple crops including dry beans.”
 Large color photos shows (1) An African man standing 
next to a blackboard with engineering drawings on it in 
white chalk. The caption: “SIL trainer Imoro Donmuah is 
an equipment fabricator and designer from Tumu, Ghana. 
Imoro has been making crop threshers for 15 years. Learning 
to convert designs into products is an important component 
of the SIL multi-crop thresher fabrication training. All fi ve 
image credits: Kerry Clark.”
 (2) Many African men standing around a wooden 
table with a fl at sheet of metal on it. The caption: “Imoro 
Donmuah shows trainees how to measure and mark thresher 
components on sheet metal in Arusha, Tanzania. All of the 
materials and parts used in the SIL multi-crop thresher can 
be found locally.”
 (3) An African man with an electric drill and a piece 
of fabricated white metal. The caption: “SIL partners with 
AgriCAD Africa and SAYeTECH Ghana (Sustainable 
African Youth Enterprises and Technologies) to provide 
design, training, and fabrication services for the multi-crop 
thresher. AgriCAD Africa developed the fabrication manual 
and SAYeTECH offers sales of pre-printed sheet metal 
patterns and a United Soybean Board/mini United Soybean 
Board fl ash drive with a CAD (computer assisted design) 
animation of the fabrication process.”
 (4) Five African men watching arc welding. The caption: 
Finishing up last minute details by torchlight in Arusha, 

Tanzania. Three threshers were built and tested at the six day 
training.”
 (5) Five African men watching fabrication. Caption: 
Trainees in Bujumbura, Burundi line up sheet metal for 
cutting thresher components. The SIL multi-crop thresher 
can be fabricated using a small number of tools.”

2052. Soybean Innovation Lab Weekly Digest. 
2019. Watch video coverage of Pan-African 
Trial Field Days in Malawi. 5(4):5-7. March 28. 
https://mail.google.com/mail/u/0/?pli=1#inbox/
FMfcgxwBWSwcnqbTLGJScRDPrhPxrGSB
• Summary: “Earlier this month, the Soybean Innovation 
Lab and partners at the International Institute of Tropical 
Agriculture (IITA), the African Agricultural Technology 
Foundation (AATF), the Syngenta Foundation for 
Sustainable Agriculture, and the Feed the Future Malawi Ag 
Diversifi cation Activity organized two fi eld days in Malawi 
and Zambia to showcase the performance of 30 commercial 
varieties sourced from 8 countries (Colombia, Ethiopia, 
Malawi, Nigeria, South Africa, Uganda, Zambia, Zimbabwe) 
and 10 partners (5 public-sector institutions and 5 private-
sector companies).
 “Pan-African Trial operating partners at the Department 
of Agricultural Research Services (DARS) in Malawi and 
Good Nature Agro, a seed company based in Zambia, 
implemented the fi eld days, which targeted key stakeholders 
such as seed companies, soy processors, government 
research organizations, and non-governmental organizations 
with an interest in licensing specifi c varieties for future 
registration and release in-country.
 “Check out the two video clips below featuring the fi eld 
days! (1) Pan-African Trial Field Day–Chitedze, Malawi–
March 2019” (3:03 minutes and 4:21 minutes).

2053. Malnutrition Matters Newsletter (Ottawa, Canada). 
2019. 15 more SoyCows for First Steps’ North Korea 
program: UN sanctions waived to allow latest humanitarian 
shipment. June. p. 1.
• Summary: “Since 2004, the Canadian Christian charity 
First Steps has been working with MM’s SoyCows and 
VitaGoats in DPR Korea and currently has almost 100 
systems around the country. Now 15 more are being 
delivered with the fi rst 5 already being shipped. Over 
100,000 children currently receive a daily cup of soymilk at 
day cares, schools and orphanages.
 “This month, a First Steps team led by Susan Ritchie is 
making another one of their regular trips there to help deploy 
the new systems and generally coordinate their program 
which includes distributing ‘Sprinkles’ micronutrient 
fortifi cation as well as soybeans and other vital humanitarian 
supplies. <www.fi rststepscanada.org>.”
 Photos show: (1) SoyCows and 2 workers in “Nampo 
Hangu Daycare and Kindergarten Supply Centre.” (2) 
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Children seated around a table, each with a plate and cup. 
“Children getting their daily serving of soymilk and a 
nutritional biscuit at Samjiyon Potac Daycare.”

2054. Soybean Innovation Lab Weekly Digest. 2019. Jeffery 
Appiagyei is mechanizing Africa’s smallholder farms. July 
25. p. 1-3. https://mail.google.com/mail/u/0/?pli=1#inbox/
FMfcgxwDqTWfNwQfWBPCcjrcKPgPlJnD
• Summary:  “Jeffrey Appiagyei, a 22-year old entrepreneur 
in Ghana is helping change the face of agricultural 
mechanization education and training across Africa. The 
CEO of SAYeTECH (Sustainable African Youth Enterprise 
and Technologies), Jeffrey is working with the Feed the 
Future Innovation Lab for Soybean Value Chain Research 
(SIL) to create and provide training programs for young 
engineers, equipment fabricators and vocational schools to 
enable local manufacture of agricultural equipment. Since 
2018, SAYeTECH and SIL have provided training in crop 
thresher fabrication in Ghana, Malawi, Uganda, Tanzania, 
and Burundi, with additional training soon to be held in 
Rwanda, Ethiopia and Kenya. Each machine produced by 
the newly empowered fabricators has the potential to serve 
200 farmers and reduce two weeks of stick threshing per 
acre of crop to four hours labor with the SIL/SAYeTECH 
mechanized multi-crop threshers.

 “When SIL began working in Ghana in 2014, they saw 
a pressing need for mechanized crop threshers to relieve the 
huge burden of stick threshing that is often done by women 
and young people. SIL held a contest between three U.S. 
and three Ghanaian universities for students to develop 
a thresher for local fabrication by village blacksmiths at 
a manageable price. Jeffrey, a 2017 graduate of Kwame 
Nkrumah University of Science and Technology in Kumasi, 
Ghana, was one of the winners of the contest and turned 
that success into a career and a mission. ‘I want to change 
things at the national level’ says Jeffrey. ‘I want young 
people to see the potential of the huge African market and 
the vast space available for locally produced, high quality 
agricultural equipment. To accomplish sweeping change 
in the technological ability of a community or country to 
support its entire agricultural value chain, local innovation 
and machinery fabrication is essential.’
 “The artisans that SAYeTECH and SIL work with have 
often not had opportunities to engage in formal education, 
so the trainings are an important way to bring new ideas and 
techniques to practitioners in the fi eld. A trainee from Ghana, 
Hakim Karim, was one of 24 children in his family. He had 
apprenticed for his father’s welding business since he was 
a child without ever earning an income. After completing 
the SIL training, he started his own shop that specializes in 
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thresher fabrication and sold 15 threshers in 2018, providing 
fi nancial independence and stability for the fi rst time in his 
life.
 “SIL and SAYeTECH partner with a local host 
institution to provide the thresher fabrication trainings. 
The average age of trainees is 25. The youngest participant 
was 19-year-old Algoa Eunice, a female fabricator in Lira, 
Uganda who had previously received three months training 
in basic welding. Eunice said she was glad for the thresher 
fabrication training because ‘the only thing we learned to 
make in school was doors and windows. There is a lot of 
competition in those products because that is what everyone 
learns to make. The thresher is something new that will set 
me apart from other fabricators’.
 “In addition to training young adults, Jeffrey dreams 
of convincing governments to overhaul their vocational 
education systems so that students can graduate with the 
ability to develop and manufacture useful products that 
will help drive agricultural sector growth. With a 2nd place 
fi nish for the multi-crop thresher in the 2019 American 
Society of Mechanical Engineer’s Innovation Showcase in 
Nairobi, Kenya, SAYeTECH has attracted the attention of 
politicians and policy makers. Through the drive of young 
people like Jeffrey helping other young people gain skills 
and technological understanding, African agriculture can 
move towards the increased level of mechanization needed to 

support greater productivity and global food security.”
 “This story was provided by SIL researcher Dr. 
Kerry Clark with the University of Missouri’s College of 
Agriculture, Food and Natural Resources. It will also run in 
an upcoming Feed the Future newsletter.”
 Large color photos show: (1) “SAYeTECH CEO, Jeffery 
Appiagyei measuring a thresher for a fabrication manual.”
 (2) “Women threshing harvested soybean manually with 
sticks. Photo credit: IITA.” (3) SIL trainee, Algoa Eunice 
(left) from Uganda, and Jeffrey Appiagyei, FtF Soybean 
Innovation Lab trainer from Ghana (center). All three are 
standing inside a large fabrication building.

2055. Diers, Brian; Scaboo, A. 2019. The state of soybean 
in Africa: soybean breeding. Farmdoc Daily (9):146. Aug. 
8. https://farmdocdaily.illinois.edu/2019/08/the-state-of-
soybean-in-africa-soybean-breeding.html [8 ref]
• Summary: “Soybean is the most important legume crop 
worldwide and is grown mainly for its protein and oil rich 
seed, yet soybean production in Africa has largely lagged 
behind the increases made in the western hemisphere. 
Soybean has a long history in Africa with its fi rst production 
on the continent reported during 1858 in Egypt and the fi rst 
recorded production in sub-Saharan Africa (SSA) in South 
Africa during 1903 (Shurtleff & Aoyagi, 2009). Despite this 
history and large areas suitable for the crop, soybean yields 
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in the top soybean producing countries in Africa, other than 
South Africa, have increased little over the last 55 years 
especially when compared to the USA and Brazil (Figure 1). 
These low yields in SSA have resulted in poor profi tability 
for farmers which has disincentivized soybean production. 
The low yields result from a number of factors such as 
the lack of improved, adapted varieties, poor agronomic 
practices, and infertile soils. Despite the current productivity 
limitations, Foyer et al. (2018) suggests that Africa holds 
tremendous potential for increasing sustainable soybean 
production, even in the face of a changing global climate.
 “Based on a survey completed in 2010, Alene, 
Abdoulaye, Rusike, Manyong, and Walker (2015) reported 
that there were only 13.2 full-time equivalent staff engaged 
in soybean improvement in the public sector across SSA. 
Over the past fi ve years, the Soybean Innovation Lab (SIL) 
has helped breeding programs in Africa improve their ability 
to develop varieties by building capacity through providing 
technical expertise and funding to support breeding efforts 
and purchase equipment. These activities have been focused 
on the programs of the International Institute of Tropical 
Agriculture (IITA) located in Zambia and Nigeria, the 
Savanna Agricultural Research Institute (SARI) in northern 
Ghana, the Ethiopian Institute of Agricultural Research 
(EIAR), and recently support has been provided to Makerere 
University (Figure 2)
 “There are unique challenges that breeding programs 
in Africa have faced in developing high yielding varieties 
adapted to African environments. The latitude of most 
target environments in Africa are within 20º of the equator, 
therefore, breeders need to develop varieties adaptation to 
these low latitude tropical environments. Because of the 
daylength sensitivity of soybean, the short-day length in 
these latitudes results in soybean adapted to higher latitude 
temperate regions to fl ower and mature too early to yield 
well. Therefore, germplasm with reduced day length 
sensitivity needs to be bred and selected in SSA. In addition 
to latitude, breeders must consider variation in the elevation 
of production environments in Africa as cooler temperatures 
at higher elevations will slow maturity compared to low 
elevation environments.
 “Breeding for resistance to biotic stresses, particularly 
Asian soybean rust, has been a major focus for many 
breeding programs Africa. Losses caused by Asian soybean 
rust can be as great as 90% (Murthi, Beed, Tukamuhabwa, 
Thomma, & Joosten, 2016) and durable resistance is diffi cult 
to achieve due to variation in the pathogen resulting in rapid 
defeat of major resistance genes. Breeders have responded 
to this threat by developing varieties that have moderate 
resistance or tolerance to the disease (Murthi et al., 2016). 
Another trait that breeders have focused on in Africa is 
promiscuous nodulation. This trait is needed because most 
farmers in Africa do not have access to the correct rhizobium 
inoculant needed for most soybean plants to nodulate and fi x 

nitrogen. Promiscuous soybean can fi x nitrogen with strains 
of rhizobium indigenous to Africa, making it an important 
trait for resource poor farmers (Tefera, 2011).
 “The IITA soybean breeding program fulfi lls a critical 
role in developing soybean varieties adapted throughout 
SSA (Khojely, Ibrahim, Sapey & Han, 2018). The program 
was initiated in 1974 using high yielding germplasm from 
North America and other regions of the world combined with 
promiscuously nodulating germplasm from Asia (Tefera, 
2011), and the IITA breeding program has been successful in 
improving the yield of soybean varieties grown throughout 
SSA. Tefera, Kamara, Asafo-Adjei, and Dashiell (2009) 
grew a set of soybean lines released by IITA from 1980 to 
1996 in trials in Nigeria and showed that the yield potential 
of varieties increased from 16.61 to 25.43 bsh [bushels] 
per acre with a genetic gain of .36 bsh per acre per year. In 
addition to the greater yield potential, the new varieties had 
reduced lodging and shattering and improved nodulation.
 “The soybean variety development program at Makerere 
University has been successful in developing varieties 
adapted to East Africa. Makerere University has released 
several varieties and the most recent release is Maksoy 6N. 
In recent Pan African Variety Tests in Uganda and Rwanda, 
the varieties from Makerere University were among the 
highest yielding entries (Click here for more information). 
The soybean breeding programs located at SARI and at 
EIAR are relatively new and are developing and testing new 
experimental lines, but have not yet developed and released 
their own experimental lines.
 “In addition to the public breeding programs just 
mentioned, there are also private breeding programs that 
develop soybean varieties in Africa. The company Seed 
Co has a signifi cant soybean breeding program based in 
Zimbabwe and they develop varieties that are adapted to 
many soybean growing regions across Africa, and their 
varieties and experimental lines are performing well in the 
Pan African Soybean Variety Tests.
 “Soybean is a crop with great potential in Africa, but 
to realize this potential, investment is needed to develop 
the varieties and agronomic practices to improve yields in 
the varied environments on the African continent. SIL is 
investing in breeding programs that develop varieties for 
Africa, but even with these investments, the overall breeding 
effort in Africa is small relative to developed countries. 
Breeders should be able to take advantage of advances and 
technologies that have improved yields in other countries 
to make relatively quick yield improvements in Africa if 
proper investments are made. For example, progress could 
be made by using germplasm developed in North and South 
America as sources of high yield in breeding programs in 
Africa, by increasing the number of crops grown per year, or 
through using newly developed breeding technologies such 
as genomic selection.”
 Figures show: (1) Color graph: “Average soybean yields 
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[in metric tons per ha] from 1961 through 2017 for the top 
two countries in soybean production worldwide (USA and 
Brazil) and the top four countries in soybean production in 
Africa (South Africa, Nigeria, Uganda, and Malawi).” Of the 
African countries, South Africa has the highest yields. Since 
2008, Uganda has been the lowest.
 (2) Map of Africa (color) showing “Land area suitable 
for soybean production in Africa (IITA) and soybean 
programs supported by the Soybean Innovation Lab.” The 
programs are: (A) SARI at Tamale, Nigeria. (B) IITA at 
Ibadan, Nigeria. (C) EIAR at Jimma, Ethiopia. (D) Makerere 
Univ. at Kampala, Uganda. (E) IITA at Lusaka, Zambia. The 
6 color codes for zones range from Not suited to Excellent. 
Address: 1. Dep. of Crop Sciences, Univ. of Illinois at 
Urbana-Champaign.

2056. Malnutrition Matters. 2019. Projects (Website 
printout–part). www.malnutrition.org 1 p. Retrieved Aug. 25.
• Summary: Here is a second look at one of the most 
interesting and innovative organizations working with 
soyfoods in the world today. Low-tech and appropriate 
technology “small is beautiful” systems, that operate with 
or without electricity, make soymilk, tofu, soy yogurt, soy 
coffee, peanut butter, and related foods at very low cost 
and high effi ciency. Congratulations to Frank Daller, Hart 
Jansson, their team, and their donors worldwide. See also 
the videos in the upper left of the home page under New 

Development and Highlights.
 The home page begins: “Malnutrition Matters is a 
Canadian-registered, non-profi t organization, dedicated to 
providing sustainable low cost food technology solutions 
for malnutrition, primarily by using soya, but also cereals, 
grains, fruits and vegetables. These plant-based foods 
offer the greatest nutritional, environmental and economic 
benefi ts. Furthermore, soymilk and its derivative soyfoods 
are already well-known for their nutritional value, 
functionality and the sustainability of their agriculture and 
production.”
 This time we invite you to explore the Projects section 
of the website, which is divided into Africa, Americas, Asia, 
and South Asia.
 Projects in Africa–each with a detailed description and 
dates–include projects in Malawi, Ghana, Mozambique, 
Liberia, IITA, Tanzania, Kenya, South Africa, Uganda, 
Zambia, Guinea, and Chad. “NB: Not all projects are 
shown.”
 One program is the “Rural Enterprises Program Phase 
III–2016 (ongoing).” The text states:
 “The REP III program, funded by the African 
Development Bank, the International Foundation for 
Agricultural Development and the Government of Ghana, 
and implemented by the Ministry of Trade and Industry in 
Ghana, is dedicated to economic development of the rural 
areas of Ghana. Malnutrition Matters had been involved in 
planning the program before its offi cial launch in December 
2014. Malnutrition Matters (MM) is proud to be one of the 
few offi cial partners in the program. MM began its REP 
activities in mid-2016. SolarFlex and SoyCow equipment 
(with PedalPro option) were delivered to 10 sites in Ghana, 
as shown, in January, 2017. Installation and demonstrations 
by MM personnel was completed in May of 2017 and full 
operational and business training is scheduled for July. The 
production and sale of affordable soymilk and derivative 
products such as soy yoghurt, soy porridge and tofu will 
improve nutrition and enable sustainable operations creating 
employment in these locations. Some sites may partner 
with local entrepreneurs. The SolarFlex systems will be 
used and promoted for economical solar drying of food to 
reduce post-harvest losses and improve food security. Some 
additional SoyCow and SolarFlex equipment is intended to 
be produced at various Rural Technology Facilities in Ghana, 
after transfer of technology to enable local fabrication.” The 
map of Ghana showing 10 sites where MM equipment has 
been delivered is show. Address: 498 Rivershore Crescent, 
Ottawa, ON K1J 7Y7, Canada. Phone: 1-613-742-6888.

2057. Ahnan, Amadeus Driando. 2019. Re: What is the best 
way to spell the word tempeh/tempe? Letter (e-mail) to 
William Shurtleff at Soyinfo Center, Sept. 9.
• Summary:  Although Amadeus is his fi rst name, his friends 
all call him Ando. Wm. Shurtleff began by writing:
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 “I think you are making a BIG mistake in using the word 
‘Tempe’ instead of ‘Tempeh.’
 “I realize that is the way it is spelled in Indonesia but 
hundreds of people who want to see tempeh become popular 
worldwide have decided it’s more important for the word 
to be pronounced correctly than to be spelled correctly. In 
addition there is a city in America named Tempe, Arizona–
so when you do a Google search for “tempe’ you will get 
two different sets of unrelated words. I have decided not 
to include an image of that T-shirt you gave me (with the 
words ‘Tempe Movement’) in my forthcoming book–unless 
you change the spelling. You can’t have one spelling for 
Indonesia and one for the rest of the world; the world has 
become one place because of the Internet.
 “Please give me briefl y your thoughts on this as I think it 
is very important.
 Ando replied: “Thank you for sharing your opinion. 
We are completely aware of the pros and cons of using the 
word Tempe, including the points you brought forward. We 
are only using the name for the movement’s name, but we 
always say the word ‘tempeh’ in everything else. This has 
produced very strong presence on Google that if you search 
either ‘tempe movement’ or ‘tempeh movement’, the fi rst 
result is always our movement.
 “Also, Indonesians are very proud of the original word 

and fi nd pride in taking part of the educational aspect as most 
of the time it’s the other way around–being dictated by the 
rest of the world. I really respect this concern that always 
came up through speaking with government offi cials e.g. 
The Offi ce of The Presidents of The Republic of Indonesia, 
The Ministry of Foreign Affairs, The Ministry of Tourism, 
The Ministry of Trade, The Ministry of Agriculture, and The 
Bank of Indonesia. Also, the standard of tempeh registered 
by the CODEX Alimentarius Commission under WHO-
FAO, in which my grandfather was the President, uses the 
word ‘tempe’ instead of ‘tempeh’ (link: http://www.fao.org/
fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=htt 
ps%253A%252F%252Fworkspace.fao.org%252Fsites
%252Fcodex%252FStandards%25 2FCXS%2B313R-
2013%252FCXS_313Re.pdf).
 “Thus, since this is the highest international food 
standard in the world, there is actually a strong basis to use 
the word ‘tempe’. However, we feel the need of balancing 
this with what is easy to be accessed by people, thus we use 
‘tempeh’ in everything else besides the movement’s title.”
 “Regardless, I absolutely respect your decision not to 
include the picture of the Tempe Movement t-shirt.” Address: 
Amherst College, Amherst, Massachusetts.

2058. Ahnan, Amadeus Driando. 2019. A brief biography 
of The Tempeh Family (Continued–Document part IV). 
Amherst, Massachusetts, and Germany. 15 p. Sept. 30.
• Summary: Continued: “When Winarno was the Chancellor 
of the university in 2011 when his grandson Ando entered 
the Department of Biotechnology after making a pivot from 
the arts world. The years before, Winarno had eliminated 
drug and tobacco uses at the campus, which came with 
threats from many people, including students who broke 
his offi ce glass and threatened to kill him on the spot. 
Ando’s relationship with him was strictly covered until his 
senior year, where Winarno’s daughter Wida also joined the 
university as a Master’s degree student in Biotechnology. 
Later, this reunion would give birth to the Indonesian Tempe 
Movement.
 “Wida Winarno, MS (Ignatia Widya Kristiari, MS)
 “Ignatia Widya Kristiari, or Wida Winarno, was born on 
the 26th of June in 1966 in Bogor, West Java, Indonesia, to a 
family of 5 as the middle child. She grew up in small college 
towns Darmaga in Bogor and Amherst in Massachusetts as 
the family followed his father Winarno’s career in the Bogor 
Agricultural University and the University of Massachusetts 
Amherst.
 “Wida’s childhood was as humble as his father’s 
lifestyle. She would tag along his older brother Iwan to play 
in the river and paddy fi elds in Darmaga, or campus pond at 
Umass. Her clothes were all made by his mother Tuti, as an 
attempt to save money, yet won the most fashionable child in 
Amherst at one occasion. To satisfy hunger, she remembered 
that only one type of jam was allowed to be used at a time 
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and it had to be eaten with at least two slices of bread. The 
family’s staples, like many Indonesians, comprised of rice 
as a carbohydrate source and tempeh or tofu as protein 
sources. While usually Indonesians would eat at least one 
kind of green vegetable dish at one sitting, Wida did not like 
vegetables or fruits until a dramatic incident happened in 
1992.
 “From kindergarten to high school, Wida went to Regina 
Pacis Bogor, the catholic private school where Winarno 
taught part-time when he was pursuing his Bachelor’s 
degree at Bogor Agricultural University. The school was 
considered the best school in town for its discipline culture 
and academic profi ciency.
 “Wida saw herself to have different personality 
compared to her father. She shared some of her mother’s 
gentle and soft characters that sometimes made it diffi cult for 
her to catch up with her father’s ambitions and expectations. 
Although she was one of the brightest students at school, 
including in science, she did not see herself following his 
father’s career in the fi eld. She wanted to fi nd her own path.
 “Regardless, Wida would still follow his father to work 
meetings and food factory visits. Winarno would downgrade 
his fl ight tickets given by the WHO-FAO CODEX 
Alimentarius Commission to economy class so he could 
bring his family with him. Wida and her siblings would play 
around in Rome and Geneve [Geneva] as kids while waiting 
for Winarno to fi nish his meeting.
 “After graduating from high school, Wida wanted to be 
a textile designer. By then, his older brother was in France 
learning aeroplane engineering and his younger brother 
Toto was taking courses to enter the Bandung Institute of 
Technology’s visual communication department. Before 
Wida applied to the Bandung Institute of Technology 
(Institut Teknologi Bandung), she fi nally gave it a try for 
Bogor Agriculture University’s Bachelor in Agribusiness 
program. As she felt that her love of arts e.g. textile design 
and sewing, shall not be exposed to pressure to making 
money, she decided to do the Agribusiness program for its 
general business management curriculum.
 “Wida had a diffi cult time in college for not fi nding 
passion what she was doing. She was still a bright student, 
but she did not love Agribusiness. After graduating, 
she entered the corporate world of agriculture product 
management. With her tomboy style since school, she 
had no problem in running to catch the daily bus to work 
from Bogor to Jakarta, or getting off a running bus in heels 
without stumbling.
 “In 1992, something life-changing happened to Wida. 
She was bearing her fi rst child. Wida got married to Iwan 
Ahnan the year before. In contrast to Wida, Iwan was 
probably the most infamous boy in Regina Pacis since junior 
high school. He was a motocross rider, a drummer, and a 
music show director with long hair. Many teachers were 
exhausted from dealing with him. As Winarno was a former 

teacher at school, he would receive worried comments from 
some fellow teachers about Wida and Iwan being close. In 
fact, Winarno was rigid cold to Iwan even before anything 
happened, even before Wida had any feeling toward him.
 “On the other hand, Iwan was a multi-talented artist, 
sportsman, and student, especially at physics. His father was 
a well-known architect-constructor who built some of Bogor 
Agricultural University’s buildings and Bogor’s water dam, 
as well as a national-level tennis player. His mother spoke 5 
languages, was a good badminton player, and played piano.
 “One of Wida’s highlights in her school chapters was 
probably her lovelife with Iwan. They made a legendary 
relationship that lasted for 10 years before getting married. 
Even some of their teachers would tell the stories when they 
taught their children Ando and Dino about 20 years later.
 “Her fi rst son, Amadeus Driando Ahnan, or Ando, was 
conceived with haemorrhagic. The survival rate of the fetus 
was only 55%, making the doctor to ask Wida a very tough 
question. By then, Wida was a manager at a food company 
and her career was moving forward at a high pace. One of 
Winarno’s philosophies, ‘by design, not by accident’, was 
adopted by Wida. She planned her career traction, to reach 
the manager position, so she could take a break from work 
to raise children and continue again after. The doctor asked 
half-sarcastically, ‘Would you continue your career fi rst, or 
take the risk of bearing this fetus?’.
 “Wida chose the latter, a choice that could give her a 
traumatic life incident of losing a child, for her belief in the 
value of human life. That choice did not come without a 
plan. She changed her lifestyle completely.
 “She read a scientifi c book on the fi rst 1000 days of 
life, especially about what fetus needs to grow and develop 
healthily. For the fi rst time, she would eat fruits and 
vegetables on a regular basis to get the necessary nutrients. 
She learned how to do Yoga from her mother, a yoga teacher, 
and father, a yoga practitioner to improve her mental and 
physical health. She would play jazz music, her husband’s 
favorite, for her baby’s brain development. She prayed for 
mercy that his baby could survive and be born healthy.
 “On the 4th of November 1992, out of the 45% chance 
of miscarriage, Amadeus Driando Ahnan (Ando) was born 
a couple of days earlier than the forecasted date. Wida just 
entered her most-rewarding role in life, a mother.
 “Ando exclusively consumed only breastmilk for 2 
years. For weaning foods, we would not eat anything but 
apple, banana, and most importantly tempeh. Wida would 
make tempeh congee/slurry for Ando since tempeh has 
been well-known as a good protein source for babies among 
Indonesian mothers.
 “Tempeh continued to be an important part of the 
family’s diet. Like Winarno and Wida, Ando would eat 
tempeh as one of the main protein sources as well as snacks. 
Their favorite was `tempe goreng’ or fried tempeh.
 “In 1999, Winarno founded a food laboratory MBRIO 
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Biotekindo that would be a very important part of Wida’s 
career. Upon receiving used laboratory equipment in a 
truck at a parking lot, Winarno decided to make a facility to 
analyze food products’ safety, nutrition, and shelf-life. This is 
the start of how Winarno and Wida’s roles differ.
 “Winarno has always been an innovator and a creator. 
Wida was more of a manager and sustainer. Amid Winarno’s 
constant emerging new initiatives, someone needs to sustain 
what he has created. Wida, who was always driven by the 
idea of serving parents, offered her help amid the MBRIO’s 
crisis” (Continued). Address: PhD Candidate in Food 
Science, Univ. of Massachusetts, Amherst.

2059. Ahnan, Amadeus Driando. 2019. A brief biography 
of The Tempeh Family (Continued–Document part VI). 
Amherst, Massachusetts, and Germany. 15 p. Sept. 30.
• Summary: Continued: “After the successful conference, 
during one morning walk in their neighborhood in Bogor, 
Wida and Ando were speaking about the longing momentum 
of the conference. In fact, there were many kinds of support 
beside science that had not been facilitated yet such as 
collaborations in the forms of fi ne arts, culinary arts, textile 
arts, and social entrepreneurship. As a mother-child partner 
who shared genuine love of embracing food’s culture and 
combining multiple disciplines together, They both agreed 
that this tempeh project should be carried on.
 “Adapting to era of social media, Ando created a 
website, a YouTube account, a Facebook page, and an 
Instagram page for the project. Wida would continue 
reaching out to potential collaborators and visit them with 
Ando to fi nd mutual non-monetary collaboration that can be 
conducted. After a long discussion with Winarno and some 
people from the government, industry, and academia sectors, 
the ‘Indonesian Tempe Movement’ was selected. The name 
embraced the Indonesians’ love for its term in Indonesian 
language as well as the offi cial term registered to WHO-FAO 
CODEX Alimentarius Commission.
 “The movement started as a campaign on social media 
to increase the awareness of tempeh as an affordable, 
nutritious, and sustainable source of protein. Ando and 
Wida would work back to back to fi ll each other’s holes. 
Ando would handle the making of infographics, videos, and 
posters, while Wida took care of the networking with various 
communities.
 “The movement was found intriguing by Indonesians as 
they were introduced a new way to look at tempeh, which 
had often been considered as a `food of the poor’. Tempeh 
had been made traditionally and sold at a cheap price. It was 
referred to as what people would eat if they could not afford 
meat. The fi rst president of Indonesia Soekarno [Sukarno] 
used the processing of making tempeh as an analogy of being 
colonized, since it involves soybeans to be dehulled by feet. 
He clearly said, ‘Don’t be a tempeh nation.’
 “Winarno, Wida, and Ando might not immediately 

realize that their scientifi c core would be an exceptional 
foundation to turn over the accumulated negative paradigm 
on tempeh among Indonesians. Science provides high 
accuracy of information based on claims that have been 
tested over time by different experts. The movement’s 
foundation was based on research reports.
 “With high confi dence in its scientifi c roots, the 
movement presented everything in fun and easy-to-
understand ways. Its communication materials were 
dominated by hand-drawn cartoons. The #tempechallenge 
also gained even more attention each year. One tempeh-
making video by the movement brought its Facebook page 
8,000 followers in a week.
 “The movement’s reach also expanded as Winarno, 
Wida, and Ando kept moving in separate geographical 
locations. Winarno would pave the connections with 
Indonesia’s high-level scientists and engineers through the 
Indonesian Academy of Sciences in Jakarta, Wida would 
gain even more popular reputation by being a female CEO 
of MBRIO who promotes Indonesian traditional foods as 
well as a PhD student in public health at the University of 
Indonesia, and Ando would pursue his PhD in Food Science 
at UMass to follow his `ikigai’ (a Japanese term for an 
intersection between `what you love’, `what you are good 
at’, `what the world needs’, and `what you can make a living 
from’) in giving people access to affordable, nutritious, and 
sustainable source of protein through promoting tempeh.
 “Since the concept is movement, what Winarno, Wida, 
and Ando did was simply to start waves of new movers who 
would promote tempeh to give people an affordable option 
to eat healthily and sustainably. Many other volunteers and 
institution partners joined the movement. By 2019, there 
had been more than 3,500 people from 14 countries in 5 
continents who participated in the movement. There were 
also at least 12,000 people who followed the movement on 
social media.
 “From what started as a genuine love of Indonesian 
traditional food as well as a good intention to share 
their privilege of knowledge in science, the movement 
transformed into a humanitarian project that prioritized `the 
poorest of the poor’ to be helped fi rst-place. Wida would give 
free tempeh-making workshops for jail inmates, narcotic 
rehabilitation inmates, unemployed women, and school 
dropouts. Some of them successfully sustained their tempeh 
production made using their own planted soybeans to fulfi ll 
their daily needs and moreover to be showcased at social-
entrepreneurship exhibitions. Ando, who met an inspiring 
kid named Edi on an island in Raja Ampat Islands, Papua, 
promised himself to pursue a career that would enable him 
to save protein-energy-malnourished children like him 
the future. During his fi nal year of PhD at UMass, he co-
founded a tempeh fermentation start-up Better Nature Ltd., 
which aimed to make tempeh a mainstream food ingredient 
globally. He saw a powerfully opportunity to make tempeh 
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cool in London, then New York City and San Francisco 
[California], before creating a cascade effect until everyone 
in the world would consider tempeh as a cool food–thus 
attracting more people to enjoy an affordable food option 
for healthier and more sustainable lifestyle. Winarno would 
initiate a tempeh research group in Indonesia as well 
as invited Wida and Ando to author the book ‘Tempeh: 
Interesting Scientifi c Facts’ in Indonesian language.
 “There are still many more stories of `tempeh history’ 
that have not been documented anywhere. Nonetheless, the 
story of the tempeh family is only one beautiful drop of the 
whole stream that had been accumulating for centuries that 
led to this movement. As many other revolutions in the past, 
this tempeh revolution cannot be repressed. It is not only 
about introducing one food to the world, but it is about a 
time in human history when humans are looking for more 
natural and wholesome ways to eat healthily, sustainably, and 
affordably. If the archipelago of Indonesia had been keeping 
this best kept protein secret for more than 300 years, it could 
be good to be hopeful that more best kept food secrets would 
emerge from many other parts of the globe.
 “The movement was a way that Winarno could prove to 
Ibu Sri that he has fl agged the Indonesian fl ag wherever he 
goes around the globe. Stumbo would probably have seen 
through this in Winarno’s eyes at their last meeting in the 
US.
 “As the question asked by Wida’s doctor during the 

pregnancy, ‘Would you continue your career fi rst, or take the 
risk of bearing this fetus?’, who knew that her choice would 
lead to a career where she could partner with her son.
 “As everything happens for a (good) reason, the tempeh 
movement is simply about a loving family who tirelessly try 
to make the most of every opportunity that came across their 
way.” Address: PhD Candidate in Food Science, Univ. of 
Massachusetts, Amherst.

2060. Soybean Innovation Lab (SIL); Feed the Future 
(USAID). 2019. Introduction to the Pan-African Soybean 
Variety Trial Network. Produced by Noah Nash, a 
videographer in northern Ghana. 11:25 minutes. Oct. https://
www.youtube.com/watch?v=gW77D_R0wHk [Eng]
• Summary:  See above. Narrator: “The Soybean Innovation 
Lab’s Variety Trial Program fast-tracks the introduction and 
testing of Commercial soybean varieties sources from across 
Africa, the U.S., Australia, and Latin America. The goal 
of the trials is to provide the private sector with a broader 
selection of seed than what is currently available in Africa. 
In cooperation with Syngenta Foundation for Sustainable 
Agriculture, International Institute of Tropical Agriculture 
(IITA; whose motto is “Research to Nourish Africa”), and 
the African Agriculture Technology Foundation (AATF; 
whose motto is “Prosperity Through Technology”), still 
leverages its role as a independent third party to provide 
access to international, regional and national supplies of 
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high-yielding and disease-resistant germplasm. 40 soybean 
varieties are under evaluation across 4 locations in Ghana 
sourced from seed suppliers in 6 countries across Africa and 
Latin America.
 Dr. Nicholas Denwar says: The Pan-African Variety 
Trials contribute varieties to a common platform that are 
tested across all the contributing countries. In that way we 
have the benefi t of getting to seen how the varieties perform 
in your home country.
 Dr. Phinehas Tukamuhabwa (soybean breeder, Makerere 
University, Uganda) says They say two heads are better than 
one; when we work with other plant breeders in Africa and 
when we get in touch with them and we exchange varieties. 
You know, some of these varieties come and you fi nd, you 
may think that what you have is the best but you could fi nd 
that actually someone has something better than you. So we 
learn from one another and we also take advantage of these 
other varieties.
 A photo shows a map of Africa with all the PAT 
participants labeled: From west to east clockwise they are: 
Benin, Cameroon, Ghana, Mali, Nigeria, Sudan, Ethiopia, 
Uganda, Kenya, Malawi, Zimbabwe, Zambia, and Rwanda.
 Narrator: Starting in just 4 countries in 2016, the Pan 
African [Soybean] Trials have grown to 14 countries across 
72 locations with 40 public- and private-sector partners 
involved. (A graphic shows the name and logo of each 
of these partners). The Soybean Innovation Lab network 
of technical experts is in the process of bringing 15 new 
soybean varieties to market in a trial of over 130 soybean 
lines. (A graphic shows the number of soybean lines tested in 
each of the countries participating in PAT). Malawi has tested 
the most with over 90 lines, whereas Benin and Ethiopia 
have tested the fewest, with about 30 lines. Dr. Peter 
Goldsmith, Director of SIL says: We started in Kenya with 4 
locations with the idea of fast-tracking, bringing commercial 
varieties into countries so that they could evaluate them and 
make selections on what works best in their environments.
 A network of soybean researchers, breeders, 
agronomists, seed companies and processors across Africa 
has merged on the Pan African Soybean Variety Program. 
This year the network of over 25 participants from 14 
African countries and 13 organizations met in northern 
Ghana for a multi-day training program. The training served 
as the unique opportunity for the trial operators conducting 
the program to get together, exchange experiences about 
the trials in their own countries, and to discuss critical steps 
involved in the process of delivering new soybean varieties 
to the market. (Graphic: Fieldbook is an app, developed 
to replace paper fi eld books. This app enables increased 
data collection speed with greater integrity). The training 
session covered aspects related to the daily activities of 
implementing and conducting the trials, but also went further 
by discussing important aspects related to registration, 
licensing, and royalty agreements and commercialization 

of high-yielding varieties emerging from the trial program. 
(Graphic: How to use Fieldbook folders).
 Before the creation of the Pan-African Soybean Variety 
Trial Network in 2016, devrigens, breeders and seed 
companies existed in silos with many mile knowledge of 
other varieties or breeders creating in the soybean space, 
nor how their national varieties compared with outside 
competition.
 Dr. Hapson Mushoriwa (soybean breeder, seed company, 
Zimbabwe) says: “... how varieties are performing in a 
number of countries. which is exciting an opportunity to 
select the varieties for individual countries, for commercial 
products. So in terms of advancement, in terms of genetic 
gain, we are seeing an improvement, so the varieties that we 
used to have in 2016, compared with what we have now–we 
see that there is a set improvement.
 Florence Kamwana (Agronomist, Malawi): says: The 
PAT program has increased out our varieties they have 
participated in the other countries and they are doing fi ne, 
so it is very important, like for me, and also Malawi as a 
country, the PAT trials have given us an opportunity so that 
our varieties can also be tested in other environments apart 
from Malawi.
 Dr. Nicholas Denwar (soybean breeder, Savanna 
Agricultural Research Institute (SARI)) says: Probably 
developing a variety in your country is the best way, be 
higher in another country, unless you test it you cannot know. 
So the PAT will give you this opportunity, or give you the 
platform, to test your varieties across other countries. If you 
come la latha the varieties do better in other countries than in 
your country than in another
 Dr. Phinehas Tukamuhabwa says: We have seen some 
varieties, it is growing here in Ghana. It is exciting to see 
some of them are doing very well, others are not doing well, 
and its some opportunity and I think pass is head of us to 
have materials tested here, which we would not have done on 
ourselves.
 Narrator: The trials are posted partnerships between 
breeders, seed companies and agronomists from different 
African countries who would have otherwise have not 
met. Providing opportunities for a network of soybean 
practitioners across Africa to grow and learn from each other 
is essential to creating a lasting impact that will continue to 
function sustainably in the future.
 Dr. Michelle Santos (Pan African Variety Trial Manager, 
SIL, USA) and Josy Francischin so for example Dr. Hapson 
Mushoriwa: They have got expertise in soyabean breeding 
and testing. So to that effect we will be assured of getting 
good quality data on which to base decisions on whether 
to advance the varieties right from the testing in view of 
commercialization. So the data that we got from him is going 
to supplement the data from SIL. So what we have noted is 
that the performance from his own trial or testing network 
and also from SIL–they talk together. So we are going to use 
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that to supplement or to complement our own data from SIL. 
A graphic shows “Average yield and overall performance.”
 Narrator: The Pan-African Network not only identifi es 
high-yielding soybean lines but also varieties that have 
disease- or drought resistance. (A graphic shows “Red Leaf 
Blotch Severity) as well as other desirable qualities such 
as taste, maturity, and oil and protein concentrations. All of 
these necessary data are shared with industry processors and 
suppliers so that they can make evidence-based decisions 
that ultimately put better, more marketable varieties into 
the hands of African farmers. Dr. George Awuni (Smart 
Farm Manager, SIL, Ghana): We have limited soybean 
varieties here. We have the potentials of soyabean varieties 
here–probably about 5. So if we are able to bring in more 
germplasm from other African countries, it will put more 
energy into our soybean germplasm. So we will have a wide 
selection of soybeans for planting.
 Narrator: However, the best seed varieties are made 
available but are not used by the farmers due to the fact of 
saving old seeds, their yields will be low.
 Dr. Peter Goldsmith: When farming started, everyone 
saved seed. But as economies develop and you want new 
seed, new technologies, resistance to rust and other diseases, 
it’s very important to have new seed, fresh seed, seed that 
will germinate. And that means that farmers need to learn 
how to buy seed every year, just like they buy fertilizer, 
buy inoculum, buy various inputs–seed is very important 
to purchase every year–high quality seed. And this is a big 
change for farmers but if they want to address low yields 
they are going to have to bring in these new varieties of 
high quality seed that are sure to germinate in excess of 80 
percent.
 Narrator: In this way, soybean development in the region 
will be sustained. Address: University of Illinois.

2061. Hartman, Glen; Murithi, H.M. 2019. Soybean diseases: 
unique situations in Africa. African J. of Food, Agriculture, 
Nutrition and Development 19(5):15126-30. Dec. [8 ref]*
Address: 1. USDA ARS Scientist, Dep. of Crop Sciences, 
Univ. of Illinois at Urbana-Champaign; 2. Plant Pathologist, 
IITA.

2062. Cargill, Inc. 2020. South American soy: Progress 
report, mid-year update. Minneapolis, Minnesota: Cargill, 
Inc. 17 p. June 30. [Eng]
• Summary: Page 2: Contents:
 “Our approach to soy sustainability:
 4 Letter to stakeholders.
 5 About Cargill
 6 Our commitments and action plan
 Progress on our action plan:
 9 Understand supply chain risks
 12 Engage supplier partners
 13 Deploy action levers

 14 Advance transformational partnerships
 16 Monitor, verify and report
 Page 3: “Our approach to soy sustainability.” The 
background photo shows plastic bags fi lled with whole dry 
soybeans.
 Page 5: Letter to stakeholders, by John Hartmann, 
Global Sustainability Leader for Agricultural Supply Chains. 
This letter begins: “The world has changed dramatically 
since we published our fi rst progress report just six months 
ago. And yet, although communities and organizations 
everywhere have been focused on responding to the 
COVID-19 crisis, we at Cargill know that sustainability 
cannot wait. During the fi rst half of this year, we have 
continued to steadily pursue our objective of building 
deforestation-free supply chains. We have not wavered in our 
deep commitment to protecting forests and native vegetation 
in South America, or in our belief that this can be done in 
ways that are economically viable for farmers and local 
communities.” To the right are listed: Key achievements so 
far this year
 “For the fi rst time, we calculated the estimated share of 
our soy in Brazil grown on land that is deforestation- and 
conversion free (DCF), using 2008 as a reference point
 “We completed mapping of our Brazil supply chain with 
georeferenced single points six months ahead of schedule
 “We expanded our direct engagement with farmers in 
Brazil, including the launch of a new partnership with the 
largest farmer association in the state of Bahia
 “We continued to grow our Sustainably Sourced and 
Supplied (Triple S) certifi cation program in Brazil and 
Paraguay, providing a larger market for soybeans grown 
through verifi ed sustainable methods.”
 Page 5: “About Cargill: Our purpose is to nourish the 
world in a safe, responsible and sustainable way.
 “160,000 employees. Working in 70 countries. With 
more than 150 years of experience. Delivering for customers 
in more than 125 countries. Supporting communities with 
350 Cargill Cares Councils. We aim to be the most trusted 
partner for food, agricultural, fi nancial and industrial 
partners.”
 “Our business: Every day, we connect farmers with 
markets, customers with ingredients, and people and animals 
with the food they need to thrive.
 “We provide insights to our partners.
 “We transform raw materials into fi nished goods.
 “We move products around the world.
 “Our Guiding Principles:
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 “Doing business ethically is key to our longterm strategy 
and relationships. Our seven Guiding Principles make up the 
core of our Code of Conduct. We require all employees and 
contractors to follow them, and expect our suppliers to do the 
same.
 “1. We obey the law.
 “2. We conduct our business with integrity.
 “3. We keep accurate and honest records.
 “4. We honor our business obligations.
 “5. We treat people with dignity and respect.
 “6. We protect Cargill’s information, assets and interests.
 “7. We are committed to being a responsible global 
citizen.”
 Page 6: “Our commitments and action plan:
 “We have made four commitments to do our part for 
sustainable soy from South America:
 “Transforming our supply chain to be deforestation-free 
while protecting native vegetation beyond forests
 “Promoting responsible production, which benefi ts 
farmers and surrounding communities
 “Respecting and upholding the rights of workers, 
indigenous peoples and communities
 “Upholding the high standards of transparency through 
reporting of key metrics, progress and grievances.
 Page 7: “We are doing our part to help lead the soy 
sector forward to a sustainable future. Broad partnerships are 
needed to create the transformation we all want to see...”
 “The six elements of our action plan:
 “Assess and plan implementation
 “Understand supply chain risks
 “Engage supplier partners
 “Deploy action levers
 “Advance transformational partnerships
 “Monitor, verify and report.
 Page 8: Progress on our action plan. A large photo shows 
two men walking on a dirt road beside a fi eld of soybeans.
 Page 9: “Understand supply chain risks: We are 
committed to building a deforestation- and conversion-free 
supply chain. To do this, we must map where our soy comes 
from and analyze what portion of it was grown on land that 
may have been converted from native vegetation in recent 
years...
 “95.68% of our soy volumes in Brazil for the 2018-19 
crop year were deforestation- and conversion-free (DCF), 
based on this analysis. A color-coded map shows each of the 
states in Brazil from which Cargill sources soybeans. On 
each state is written the percentage of soybeans that are DCF. 
Two states are 100%. Six states are 97-99%. Four states (all 
in the northeast) are 59% to 88%.
 Page 10: Mapping our supply chains. A large color-
coded map shows Brazil, Paraguay, Bolivia, and Argentina. 
Single points for individual suppliers are shown.
 In Brazil industrywide soy production is 122.3 million 
tons. Cargill suppliers supply (by volume) 69% direct and 

31% indirect. 100% of Cargill suppliers have been single-
point mapped.
 In Argentina industrywide soy production is 55.0 million 
tons. Cargill suppliers supply (by volume) 52% direct and 
48% indirect. 80% of Cargill suppliers have been single-
point mapped.
 In Bolivia industrywide soy production is 2.4 million 
tons. Cargill suppliers supply (by volume) 84% direct and 
16% indirect. 36% of Cargill suppliers have been single-
point mapped.
 In Paraguay industrywide soy production is 11.0 million 
tons. Cargill suppliers supply (by volume) 48% direct and 
52% indirect. 72% of Cargill suppliers have been single-
point mapped.
 Note: It is unclear why no statistics are given for 
Uruguay, where the color coding shows that Cargill has 
customers.
 Page 11: South America’s major biomes. These biomes 
cut across several countries. In order to understand them 
in the context of our supply chain mapping, it’s important 
to recognize that they are vastly different in terms of their 
natural characteristics and the local communities that depend 
on them. The Amazon is the world’s biggest tropical forest, 
home to an immense amount of biodiversity as well as 
indigenous [human] cultures. Soy farming occurs mainly 
around its edges. Meanwhile, the Cerrado is a savannah that 
stretches across Brazil’s agricultural heartland. Farming 
activity here serves as the backbone for local economies and 
46 million inhabitants (1). The Gran Chaco spreads across 
parts of Argentina, Bolivia and Paraguay. It is the continent’s 
second-largest forest, home to important biodiversity and 
many different communities as well.
 The Amazon: 83% of native vegetation is still intact. 
<2% of soy planted today is on land that was native 
vegetation in 2008, none of which enters Cargill’s supply 
chain (3).
 The Cerrado: 52% of native vegetation is still intact (4). 
7% of areas cleared of native vegetation between 2014 and 
2019 had soy on them for the 2018-18 crop (5)
 The Gran Chaco: 77% of native vegetation is still intact 
(6). <1% of areas cleared of native vegetation between 2014 
and 2019 had soy on them for the 2018-18 crop (6)
 Sources: (1) EMBRAPA; (2) Brazil’s Ministry of the 
Environment; (3) ABIOVE; (4) Funcate; (5) ABIOVE; (6) 
FAO and UNEP; (7) Global Forest Watch
 “Page 12: Engage supplier partners. Working with 
farmer organizations. Expanding supply of sustainable soy. 
Fuel to the world (soy-based biodiesel). Meeting customers’ 
sustainability needs.
 “Cargill is devoting serious investment in Paraguay to 
achieve sustainability goals and reduce the business carbon 
footprint. The Triple S project has a great impact on the soy 
value chain because it tackles all the pillars that we need to 
focus on in order to walk towards a sustainable path.”
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 “Alma Acosta, program manager for Solidaridad 
Paraguay.” (Continued).

2063. Sadiq, A.A.; Abubakar, I.U.; Kamara, A.Y.; Hussain, 
Y.; Tofa, A.I.; Ahmed, A. 2020. Response of soybean 
[Glycine max (L.) Merr.] varieties to inoculation and sowing 
date in Guinea Savanna. Nigerian Agricultural Journal 
51(2):513-20. Aug. [36 ref]
• Summary: Nigeria, being the largest producer and 
consumer of soybean in sub-Saharan Africa, requires stable 
and sustained production of the crop to meet its increasing 
demand for human consumption, and source of feed for the 
poultry industry. A fi eld trial was conducted during the 2018 
rainy season at the research fi eld of International Institute 
of Tropical Agriculture [IITA], University farm of Ahmadu 
Bello University, Zaria at Samaru, in the Northern Guinea 
Savanna, and International Institute of Tropical Agriculture 
research farm, Kubwa, Abuja in the Southern Guinea 
Savanna of Nigeria. The treatments consist of four varieties 
of soybean (TGx 1904-6F, TGx 1951-3F, TGx 1955- 4F 
and Sambaiba), two sowing dates (late June and early July), 
and two levels of inoculation (inoculation and without 
inoculation). The treatments were laid out in a Randomized 
Complete Block Design (RCBD), replicated three times. The 
results revealed that the rhizobia inoculated treatments had 
signifi cantly (Pó 0.05) taller plants (89.97 cm), and higher 
grain yield per hectare (2145 kg per ha). Plant height, days 
to 50% fl owering, and grain yield per hectare (2035.7 kg 
per ha) responded signifi cantly (Pó 0.05) to sowing date. 
Late June sowing outperformed early July sowing in these 
parameters. The results also indicated that the varieties TGx 
1951-3F (2172.18 kg per ha) and Sambaiba (2240.3 kg per 
ha) out yielded the other varieties at Kubwa and Samaru 
respectively. Based on the results obtained from this study, it 
can be concluded that application of rhizobia inoculant, late 
June sowing date, use TGx 1951-3F and Sambaiba varieties 
produce the highest grain yield per hectare in the Guinea 
Savanna of Nigeria. Address: Dep. of Agronomy, Faculty of 
Agriculture / Inst. for Agricultural Research, Ahmadu Bello 
Univ., Zaria.

2064. Strain, David; Campbell, John. 2021. Nigeria 
population issues. Friends of Nigeria Newsletter 25(2):1, 3. 
Feb. [21 ref]
• Summary: “In the 1960s, when most of us were there, 
Nigeria had maybe 45 million people. It has 207 million 
now–4.6 times as many. In 2050, thirty years from now, 
its population will double to 400 million. And in 2100, 
according to the University of Washington’s Institute 
of Health Metrics and Evaluation, Nigeria will have a 
population of 790.7 million [1]. That is 123.3 million fewer 
than a UN estimate of 914 million [2], but it is still 17.6 
times the population in 1960, and 3.8 times its present 
population. This growth will occur in a geographic area 

only 2.5 times that of California. Nigeria will jump from the 
seventh to the second most populous country in the world. 
This will happen while populations decline outside sub-
Saharan Africa–in China, Japan and Spain by almost half.”
 “Why has so little been done to deal with population?
 “1. Nigerians see more people as a positive. The Nigeria 
government wants to be recognized as a great world power 
and receive the recognition that goes with that–for example, 
a permanent seat on the UN Security Council. And at state 
and local levels, as in the U.S., more people generate more 
federal money under the allocation formula that determines 
states’ shares [12].” Address: 1. (07) 1963-66; 2. Former 
ambassador to Nigeria.

2065. Soybean Innovation Lab Weekly Digest. 2021. What 
makes soybean grow? The people behind the bean. March 
25. https://mailchi.mp/illinois/the-people-behind-the-bean
• Summary: “The Soybean Innovation Lab has active 
partnerships with 93 companies, organizations, research 
institutes, and universities in 26 countries -- and the people 
behind those partnerships are the key to successful and 
sustained soybean adoption.
 “Varietal development for soybean rests on the shoulders 
of African soybean breeders. For this week’s SIL newsletter, 
we want to introduce you to two exceptional soybean 
breeders and SIL partners: Dr. Godfree Chigeza and Dr. 
Abush Tesfaye, both of the International Institute of Tropical 
Agriculture (IITA). Read about these incredible partners, 
their stories, and how they impact the African soybean 
industry, in their own words.
 “Meet Dr. Godfree Chigeza:”–A photo shows him 
standing in a fi eld of soybeans, wearing a black, short-
sleeved shirt with an IITA emblem. The caption: Dr. Godfree 
Chigeza is a soybean breeder based at IITA’s Southern Africa 
Research and Administration Hub (SARAH) in Lusaka, 
Zambia.
 “Meeting one of Africa’s greatest soybean breeders: 
I have been a plant breeder for over 20 years, mainly as 
a maize breeder and more recently as a soybean breeder 
for the past six years when I joined IITA. I studied plant 
breeding to the PhD level, and one of the most well written 
and structured books I enjoyed referring to was Principles 
of Cultivar Development: Theory and Technique, written by 
a great soybean breeder, the late Dr. Walter Fehr. This book 
made me understand plant breeding better and back home, 
in Zimbabwe, I had the opportunity to interact on an ad-hoc 
basis with one of the greatest soybean breeders Africa has 
ever produced, Dr. Jacob Tichagwa and the legume breeding 
lead Dr. Hapson Mushoriwa, who were both working for 
Seed Co at the time. When the opportunity came at IITA I 
could not miss it as it became clearer to me the immense 
potential soybean holds in transforming African agriculture 
and rural livelihoods.
 “Soybean, to me, is a 3-in-one crop: I call it a 3-in-one 
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crop as it offers farmers a decent income, improves soil 
fertility if rotated with cereals such as maize, and provides 
high nutritional products, mainly oil and protein that’s 
ensuring household nutrition security both for the rural and 
urban population. I have been leading the IITA soybean 
breeding program, the largest public breeding program in 
Africa with the goal of making available profi table, high 
yielding, multiple stress tolerant soybean varieties suitable 
for smallholder and emerging farmers in Africa with the hope 
of transforming their livelihoods for the better.
 A large photo shows many men and one woman 
gathered around a tractor. The caption: “Dr. Chigeza (yellow 
shirt) poses with his IITA team in Zambia with their new 
mechanical plot planter, the fi rst in IITA history.
 “My vision for soybean in Africa: Soybean demand 
in Africa is going to continue to increase, mainly driven 
by both the rapid growth in the poultry market and human 
nutrition market, as most African countries strive to have 
middle class economies by 2030. This means more breeding 
efforts are needed to increase grain yield and quality to meet 
the growing demand.
 “Dr. Chigeza’s favorite soybean food? Soy masala curry 
helps me dine with vegans, is 100% gluten free, and is an 
amazing protein alternative.
 The next large photo shows: “Dr. Chigeza is a proud 
family man, married to Shinga and has two children, 
daughter Tino and son Tadi. ‘It has been a blessed experience 
to see the two growing together and an energizer which 
keeps me motivated to work harder.’”
 “Meet Dr. Abush Tesfaye;” A photo shows him 
surrounded by soybeans. The caption: “Dr. Abush Tesfaye 
is a soybean breeder based at IITA’s headquarters in Ibadan, 
Nigeria.”
 “And my passion for soybean grew: My breeding career 
started with the Ethiopian Institute of Agricultural Research 
(EIAR) where I focused on the sorghum breeding program 
at the Melkassa Research Center in the fi rst few months 
of my employment. However, the fi rst step in my soybean 
breeding career started when I joined the Jimma Agricultural 
Research Center (JARC) where, at the time, the Jimma 
District Bureau of Agriculture had expressed concern about 
declines in soil fertility and build-up of maize diseases due 
to continuous monocropping. My research team was tasked 
with recommending a legume crop that could be used in 
rotation with maize. We recommended the scale up of a 
soybean variety called Clark 63 K and started aggressive 
seed multiplication. Seeing fi rsthand soybean’s excellent 
performance in the Jimma area, I started reading about the 
crop. Every time I learned more about soybean, I continued 
to appreciate how important and multipurpose a crop it is, 
and my passion for soybean grew. That was the motivation 
that helped me focus my research on soybean, where I 
received my PhD from the University of KwaZulu-Natal in 
South Africa.

 A large photo shows two men standing in front of a sign 
that states: “The soybean trials are supported by Soybean 
Innovation Lab (SIL).” The caption: “Dr. Abush Tesfaye 
(left) and Dr. Brian Diers (right), SIL researcher and soybean 
breeder based at the University of Illinois, in front of 
soybean trials at JARC in Ethiopia.”
 “Great motivation and inspiration: The collaboration 
with the Soybean Innovation Lab (SIL) has given me the 
opportunity to visit the soybean breeding programs of the 
University of Illinois and the University of Missouri. These 
visits have given me great motivation and inspiration to 
improve my soybean breeding skills and experience. The 
frequent visits and technical backstopping of the SIL soybean 
breeders, and their constant constructive feedback, was 
very helpful in establishing an effective soybean breeding 
program at the Jimma Agricultural Research Center in 
Ethiopia.
 “My vision for soybean in Africa: Soybean is emerging 
as a very important crop in Africa, and its production 
statistics from FAOstat demonstrates growing trends 
every year at a high pace. I strongly believe that soybean 
production and consumption has enormous potential, and 
will grow at a rapid rate in Africa. This is driven by the 
rapidly growing population, which is expected to trigger 
increased demand for food and nutrition, edible vegetable 
oil, and feed for livestock, poultry, swine and aquaculture as 
the oil cake is a nutritionally rich feed supplement. Currently, 
countries in Africa, such as Nigeria and Ethiopia, are 
giving soybean research and development a policy priority. 
Consequently, soybean production and importance in the 
economies of these countries is expected to grow rapidly.
 “Dr. Tesfaye’s favorite soybean food? Soy milk–yum!”
 A large photo shows Dr. Tesfaye with his family, all 
dressed in beautiful, embroidered clothing. The caption: “Dr. 
Tesfaye is a father of fi ve beautiful children with his wife 
Zebenay Zerihun: Bilen (Daughter), Yonathan (Son), Leoul 
(Son), Nataniya (Daughter) and Rediet (Daughter).”
 “We can’t do it alone...
 “Dr. Chigeza and Dr. Tesfaye benefi t from working with 
incredible team members.
 “In Zambia, Godfree works with two amazing Research 
Associates, Christabell Nachilima (bottom center) based 
in Zambia, and McDonald Nundwe (bottom left), based in 
Malawi. “These two have been a driving force not only being 
the breeding program but also the Pan-African Soybean 
Variety Trials (PAT), working along the Soybean Innovation 
Lab (SIL) team in ensuring that trials of high quality seed are 
shipped to partners on time.”
 “In Nigeria, Mr. Kehinde Olabode (bottom right) is a 
technician at the soybean breeding unit at IITA in Ibadan. 
‘He is a young and enthusiastic technician who is a quick 
learner and is a key team member in the area of trial 
management, database management, seed preparation for 
trials, and germplasm and seed store management.’”
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2066. Marcillo, Guillermo S.; Martin, N.F.; Diers, B.W.; 
et al. 2021. Implementation of a generalized additive 
model (GAM) for soybean maturity prediction in African 
environments (Open Access). Agronomy 11(6):1043. Epub 
22 May 2021. [40 ref]
• Summary: “Time to maturity (TTM) is an important 
trait in soybean breeding programs. However, soybeans 
are a relatively new crop in Africa. As such, TTM 
information for soybeans is not yet as well defi ned as in 
other major producing areas. Multi-environment trials 
(METs) allow breeders to analyze crop performance across 
diverse conditions, but also pose statistical challenges 
(e.g., unbalanced data). Modern statistical methods, e.g., 
generalized additive models (GAMs), can fl exibly smooth 
a range of responses while retaining observations that could 
be lost under other approaches. We leveraged 5 years of 
data from an MET breeding program in Africa to identify 
the best geographical and seasonal variables to explain site 
and genotypic differences in soybean TTM. Using soybean 
cycle features (e.g., minimum temperature, daylength) along 
with trial geolocation (longitude, latitude), a GAM predicted 
soybean TTM within 10 days of the average observed TTM 
(RMSE = 10.3; x = 109 days post-planting). Furthermore, 
we found signifi cant differences between cultivars (p < 0.05) 
in TTM sensitivity to minimum temperature and daylength. 
Our results show potential to advance the design of maturity 
systems that enhance soybean planting and breeding 
decisions in Africa.” Address: 1. Crop Sciences Dep., 
Univ. of Illinois, Urbana-Champaign, IL 61801; CGIAR-
IITA International Institute of Tropical Agriculture, Ibadan 
200001, Oyo State, Nigeria.

2067. Wikipedia, the free encyclopedia. 2021. World 
Vegetable Center (Web article). https://en.wikipedia.org/
wiki/World_Vegetable_Center. 2 p. Retrieved Nov. 6.
• Summary: “The World Vegetable Center (WorldVeg) 
(Chinese: 6 characters), previously known as the Asian 
Vegetable Research and Development Center, is an 
international, nonprofi t institute for vegetable research 
and development. [2] It was founded in 1971 in Shanhua, 
southern Taiwan, by the Asian Development Bank, Taiwan, 
South Korea, Japan, the Philippines, Thailand, the United 
States and South Vietnam.
 “WorldVeg aims to reduce malnutrition and alleviate 
poverty in developing nations through improving production 
and consumption of vegetables. [3]
 “History: The World Vegetable Center was founded 
as the Asian Vegetable Research and Development Center 
(AVRDC) in 1971 by the Asian Development Bank, Taiwan, 
South Korea, Japan, the Philippines, Thailand, the United 
States and South Vietnam. The main campus was opened 
in 1973. In 2008 the center was rebranded as the World 
Vegetable Center. [4]

 “For the fi rst 20 years of its existence the World 
Vegetable Center was a major global sweet potato research 
center with over 1,600 ascensions in their fi rst two years 
of operation. In 1991 the World Vegetable Center chose to 
end its sweet potato research due to high costs and other 
institutions with a tighter focus coming into existence. The 
WVC duplicated and transferred its research and germplasm 
to the International Potato Center and Taiwan Agricultural 
Research institute. [5]”
 “Germplasm collection: A collection of vegetable 
germplasm is kept at the World Vegetable Center, which is 
considered to have the largest and most diverse collection 
in the world. [14] The collection itself contains more than 
60,000 accessions of 442 different species collected from 
156 countries. [15] [16] [17]
 “AVGRIS, the WorldVeg Vegetable Genetic Resources 
Information System, provides access to all the Center’s data 
associated with germplasm conservation and management, 
from registration, characterization, evaluation, and seed 
inventory to seed distribution. [18].”

2068. Wikipedia, the free encyclopedia. 2021. International 
Institute of Tropical Agriculture (Web article). https://
en.wikipedia.org/wiki/International_Institute_of_Tropical_
Agriculture 3 p. Retrieved Nov. 6.
• Summary: “The International Institute of Tropical 
Agriculture (IITA) is a nonprofi t organisation that works 
with partners to enhance crop quality and productivity, 
reduce producer and consumer risks, and generate wealth 
from agriculture, with the ultimate goals of reducing 
hunger, malnutrition, and poverty. [1] IITA’s research-for-
development (R4D) focuses on addressing the development 
needs of tropical countries. [2] The institute was established 
in 1967 and headquarters located in Ibadan, Nigeria, with 
several research stations spread across Africa. [2] The 
organization is governed by a Board of Trustees, supported 
by several countries and the Consultative Group on 
International Agricultural Research (CGIAR).
 “History: IITA was established in 1967 in Ibadan, 
the idea of the institute came from Ford and Rockefeller 
foundations desire to establish a centre for the improvement 
in quality of tropical foods.[3] The institute came to 
existence with the enactment of decree 32. of 1967. Part 
of the institute’s initial goals were to develop a better 
productive farming system, the selection and breeding of 
high yielding crop varieties that are resistant to diseases and 
pest and strengthening agricultural research in the humid and 
tropic regions. The institute was initially situated on a 1000 
hectare land. The institute focused on a cereal improvement 
program, grain and legumes improvement program, farming 
systems and root and tuber improvement program. The grain 
and legume improvement system consisted of soybean, 
cowpea and tuber program composed of yam and cassava.[4] 
IITA joined CGIAR in 1971. It later added tree products such 
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as plantain and banana.”
 A list of “Stations” is given: Benin, Cameroon, 
Democratic Republic of the Congo (Bukavu), Democratic 
Republic of the Congo, Ghana (Accra), Ghana, Tamale, 
Kenya, Malawi, Mozambique, Nigeria (Abuja), Nigeria 
(Ibadan–Headquarters), Nigeria (Kano). Nigeria (Rivers), 
Tanzania (Arusha), Tanzania (Dar es Salaam), Uganda, and 
Zambia.

2069. Wikipedia, the free encyclopedia. 2021. International 
Institute of Agriculture (Web article). https://en.wikipedia.
org/wiki/International_Institute_of_Agriculture 2 p. 
Retrieved Nov. 7.
• Summary: “The International Institute of Agriculture (IIA) 
was founded in Rome in 1905 by the King of Italy Victor 
Emmanuel III with the intent of creating a clearinghouse 
for collection of agricultural statistics. [1] It was created 
primarily due to the efforts of David Lubin. In 1930, the IIA 
published the fi rst world agricultural census. [2] After World 
War II, both its assets and mandate were handed over to the 
Food and Agriculture Organization (FAO) of the United 
Nations. [3]
 “History: In 1904 the idea of such an institute came 
to David Lubin of Sacramento, California, and his project 
found favor with the king of Italy. The latter gave a building 
in Rome and an annual income of $60,000. The king called 
the fi rst congress in 1906, and delegates attended from 40 
countries. At the congress, a treaty was formed making the 
institute a permanent organization and defi ning its scope and 
activities. [4]
 “Government: The government of the IIA was vested in 
the general assembly of delegates from affi liated countries, 
meeting every two years, and in a permanent executive 
committee, on which there was one representative from each 
country. This permanent committee had direct charge of the 
IIA. The general offi cers were the president (also chairman 
of the permanent committee), the vice president and the 
secretary general. [4]
 “The work of the institute was divided among four 
bureaus:[4]
 “Bureau of the secretary general had charge of 
the personnel, fi nancial and other routine business, the 
building and its equipment, the printing and distribution of 
publications, the library and general bibliographical work, 
and, as a more recent service, the preparation and publication 
of an annual compilation of agricultural legislation in the 
different countries of the world.
 “Bureau of general statistics collected, collated 
and published statistics of production and commerce in 
agricultural products, both animal and vegetable, throughout 
the world.
 “Bureau of agricultural intelligence and plant diseases 
collected and published information regarding the progress 
of scientifi c and experimental investigations and practical 

experience in agriculture throughout the world and, as a 
branch of this work, gives special attention to the diseases of 
plants and to entomology.
 “Bureau of economic and social institutions collected 
and published statistics and general information regarding 
agricultural co-operation, insurance and credit, together 
with other matters relating to the economic and social 
organization of rural communities.
 “The annual budget of the institute was $250,000 (c. 
1915), contributed by the adhering governments on the basis 
of a number of units assigned to each country. [4]
 “Publications: Those publications of the IIA which had 
a bearing on the formation of the price of the staples (such as 
crop reports and data on exports, imports and stocks) were 
based exclusively on offi cial information, supplied direct to 
the institute by the adhering governments. Other publications 
were produced from (a) information offi cially communicated 
by the governments, (b) original articles contributed by 
eminent authorities designated by the adhering governments, 
(c) excerpts and abstracts of articles translated from the 
2,225 offi cial and unoffi cial periodical publications of the 
world received by the IIA. [4]
 “The IIA printed and published two annuals and 
three monthly and one weekly bulletins, together with a 
considerable number of monographs on special subjects. 
The annuals dealt with agricultural statistics and legislation, 
respectively. The monthly bulletins were on (a) agricultural 
statistics (b) agricultural intelligence and diseases of plants, 
and (c) economic and social institutions, and the weekly 
bulletin is bibliographical. The monthly bulletins were 
published in French, German, English, Spanish, Italian and 
Hungarian. French being the offi cial language of the IIA, the 
editions in that language were paid for from the funds of the 
Institute. [4]
 “Provision for the edition in the other languages was 
made by the countries interested. The Congress of the United 
States made an annual appropriation of $5,000 (c. 1915) for 
translating and printing the English edition, the rest of the 
expense being borne by Great Britain and her colonies. [4]
 “Library: The IIA collected a great library of agricultural 
literature. As the IIA became more fi rmly established and 
its value as an international clearing house on economic 
information was more generally recognized, it was met 
with a constantly increasing demand for the extension of its 
service along many lines.[4] After the IIA ceased operations 
in 1945, its library collection was transferred to David Lubin 
Memorial Library (DLML) of the FAO. [5] The DLML is 
open to external visitors.”
 See also: David Lubin. Food and Agriculture 
Organization.
 Note: Reference [4] is: Rines, George Edwin, ed. (1920). 
“International Institute of Agriculture” In: Encyclopedia 
Americana, which is now in the public domain.
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2070. Canadian soybean exports (1961-2021). 2021.
• Summary: The source of the following Canadian export 
statistics is the FAOSTAT website. Whereas it gives data for 
every year, we will give data for every 10 years, plus the fi rst 
and last years, in 1000 tons:
 1961–82.420
 1965–82.580
 1970–28.576
 1975–9.909
 1980 = 95.740
 1985 = 105,099
 1990 = 166.225
 1995 = 653.994
 2000 = 770.555
 2005 = 1,180.679
 2010 = 2,775.969
 2015 = 4,247.176
 2019 = 4,012.915.
 Note above was sent to Soyinfo Center by Wayne Olson 
of USDA’s NAL. He adds: “I would imagine Statistics 
Canada provides the offi cial statistics to FAO for inclusion in 
FAOSTAT.”

2071. SoyaScan Notes. 2021. Chronology of Yugoslavia. 
Compiled by William Shurtleff of Soyinfo Center.
• Summary: What we now call Yugoslavia was fi rst divided 
more than 1,500 years ago when the Roman empire was split 
between east and west. In western Yugoslavia, under the 
Roman empire, Croatians and Slovenians used the Roman/
Latin alphabet and followed Rome’s religion. In eastern 
and southern Yugoslavia, under the Byzantine empire, 
Serbians, Montenegrins, and Macedonians used the Cyrillic 
alphabet and followed Eastern Orthodox Christianity; they 
have looked eastward ever since. In 1389, after the Battle 
of Kosovo, Serbia became a vassal principality of Turkey. 
The Ottoman or Turkish empire ruled Serbia, spreading 
Islamic culture through the area, while the Roman-Catholic 
Austro-Hungarian empire dominated what is now northern 
Yugoslavia, including Croatia and Slovenia.
 Between 1804 and 1878, Serbia gradually escaped from 
the Ottoman Empire. In 1829, led by Milos Obrenovic, 
Serbia gained autonomy from the Empire. In 1830 he 
was recognized as hereditary prince, in 1867 he secured 
the withdrawal of Turkish garrisons, and in 1878 Serbia 
became completely independent of Turkey–but without 
control of Bosnia and Herzegovina. In 1878 the Treaty of 
Berlin established Serbia as an independent kingdom, free 
of Turkish rule. Montenegro, independent since 1389, also 
obtained international recognition in 1878. After the Balkan 
Wars, in 1913 Serbia’s boundaries were enlarged by the 
annexation of Old Serbia and Macedonia.
 The Balkan state we now call Yugoslavia was created 
in 1918 by merging many ethnic minorities. When the 
Austro-Hungarian empire collapsed after World War I, the 

Kingdom of the Serbs, Croats, and Slovenes was formed 
from the former provinces of Croatia, Dalmatia, Bosnia, 
Herzegovina, Slovenia, Vojvodina, and the independent state 
of Montenegro.
 1920-20–Signed treaties with Czechoslovakia and 
Romania, the beginning of the Little Entente.
 The Paris Settlement of 1925 played a key role in 
drawing the boundaries of Yugoslavia and Czechoslovakia.
 1929–The constitution of 1921 was abandoned in favor 
of absolute monarchy, and at the same time the name was 
offi cially changed to Yugoslavia. The country was divided 
without regard to racial boundaries.
 1939–Tried to end the struggle between the Croats and 
the predominantly Serbian government by providing greater 
autonomy for Croatia.
 1941 March–Overthrew the government which had 
signed the Axis pact.
 Nazi Germany invaded Yugoslavia in 1941. Most people 
in western Yugoslavia fought with Hitler in World War II, 
the Serbs (in eastern Yugoslavia under Marshal Tito, backed 
by the USSR, and by Britain from 1943) fought against the 
Nazis. Tito was in control by the time the Germans had been 
driven from Yugoslavia in 1945. Tito, a communist, became 
the head of government. He pursued a relatively independent 
course, refusing to obey the dictates of Stalin, accepting 
economic aid and military equipment from the U.S., and aid 
in foreign trade from France and Great Britain.
 Starting in 1965, reforms were introduced designed to 
decentralize the administration of economic development 
and to force industries to produce more effi ciently in 
competition with foreign producers. Yugoslavia developed 
considerable trade with the West.
 On 4 May 1980 President Tito died. His post as head of 
the Collective Presidency and also that as head of the League 
of Communists became a rotating system of succession 
among the members representing each republic and 
autonomous province.
 On 22 Jan. 1990 a Communist Party conference 
renounced its constitutionally guaranteed leading role 
in society and called on parliament to enact “Political 
Pluralism, including a multiparty system.” In 1990 four 
republics threw off Communism.
 On 25 June 1991 Croatia (#2 largest) and Slovenia (#4 
largest) declared independence, a move which threatens 
to tear the country apart. 1991 Aug-Nov. Brutal civil war 
between the Serbian/Communist-controlled federal army 
and Croatia. The minority Serbian enclaves in Croatia fear 
independence.
 As of March 1991, the country consists of six republics 
plus 2 autonomous regions (Kosovo {mostly Albanian} 
and Vojvodina {mostly Serbian}, often included within 
Serbia), ranked here by population in millions: 1. Serbia 
(Belgrade is the capital; 11.6 million population; located 
in eastern Yugoslavia). 2. Croatia (Zagreb; 4.4; in the 
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northwest). 3. Bosnia and Herzegovina (Sarajevo; 3.7; 
south central, on the Adriatic Sea). 4. Slovenia (Ljubljana; 
1.7; in the far northwest, bordering on Austria and Italy). 5. 
Macedonia (Skopje; 1.6; in the far southeast, bordering on 
Greece, Albania, and Bulgaria). 6. Montenegro (Titograd; 
0.53). Ethnic groups: Serbs 36%, Croats 20%, Bosnian 
Moslems 9%, Slovenes 8%, Macedonians 6%, Albanians 
8%. In confl icts, the Croatians, Bosnians, Slovenians, and 
Istrians typically side together against the Serbians and 
Montenegrins. Languages: Serbo-Croatian, Macedonian, and 
Slovenian (all offi cial), Albanian. Serbians, Montenegrins, 
and Macedonians use Cyrillic, Croatians and Slovenians 
use Latin letters. Religions: Eastern Orthodox 41%, Roman 
Catholic 12%, Moslem 3%.
 Yugoslavia began to disintegrate in 1991. In June 1991 
Slovenia (the most prosperous of the Yugoslav republics) and 
Croatia declared independence. A fi erce struggle was fought 
for control of Bosnia and Herzegovina starting in 1991 and 
led by Bosnian Serbs, with military help from Belgrade. The 
center of the battle was the city of Sarajevo.
 1992 April 17–The republics of Serbia and Montenegro 
proclaim a new “Federal Republic of Yugoslavia.” Serbia, 
under President Slobodan Milosevic, was the main 
supplier of arms to the ethnic Serb fi ghters in Bosnia and 
Herzegovina. 1992 May 20–The United Nations imposed 
sweeping international sanctions on the new Yugoslavia as a 
means of ending the bloodshed in Bosnia.
 1994 Aug. 4–Yugoslavia said it was cutting off support 
for Bosnian Serbs because they rejected an international 
partition plan for Bosnia. This prompted the UN (on Sept. 
23) to vote for a conditional easing of sanctions.
 1995 Nov. 21–A peace agreement initiated in Dayton, 
Ohio, is signed in Paris on Dec. 14 by Milosevic and leaders 
of Bosnia and Croatia.
 1996 May–A UN tribunal in the Netherlands begins 
trying suspected war criminals from the former Yugoslavia. 
On Oct. 1 the UN lifts sanctions against Yugoslavia after 
elections are held in Bosnia. Nov. 17. Mass protests erupt 
when Milosevic refuses to accept opposition victories in 
local elections.
 1997 Feb.–Non-communist governments take offi ce 
in Belgrade and other cities. July 23. Barred from running 
for a 3rd term as Serbian president, Milosevic has himself 
inaugurated as president of Yugoslavia.
 2000 Sept. 24–Defeated in a presidential election by 
opposition leader Vojislav Kostunica, Milosevic initially 
refuses to accept the result. Oct. 6. A rising tide of mass 
demonstrations forces him to resign, and Kostunica is sworn 
in the next day.
 2001 April 1–Charged with corruption and abuse of 
power, Milosevic surrenders to Serbian authorities. June 28. 
He is extradited to The Hague, Netherlands, where a UN 
tribunal has indicted him for war crimes.
 2002 March 14–A pact to reconstitute Yugoslavia as a 

new union of Serbia and Montenegro is signed. The level 
of autonomy of Vojvodina province (where ethnic Serbs 
comprise 65% of the population) is increased by an omnibus 
law in 2002. Kosovo province (containing 88% ethnic 
Albanians in 2003) seems to favor independence.
 2003–The Federal Republic of Yugoslavia (FRY, 1992-
2003) comes to an end; it has been dominated by Slobodan 
Milosevic as President of Serbia (1989-1997). A new entity 
named State Union of Serbia and Montenegro comes into 
existence; it is a very loose union of two republics.
 2006 May 31–The Montenegrin independence 
referendum is held, and 55.5% of voters vote in favor 
of independence. The state union comes to an end after 
Montenegro’s formal declaration of independence on 3 
June 2006, and Serbia’s formal declaration of independence 
on 5 June. After the dissolution, Serbia becomes the legal 
successor of the union, while Montenegro re-applies for 
membership in international organizations. Belgrade is the 
capital of and largest city in Serbia. Novi Sad is the 2nd 
largest city. Sajkaska is a historical region in northern Serbia. 
Vojvodina is an autonomous province of Serbia, located in 
the northern part of the country.
 2008 Feb.–The parliament of Kosovo, Serbia’s southern 
province with an ethnic Albanian majority and Serbian 
minority, declares independence from Serbia.
 However as of 2015 its status is a “disputed territory.” 
While Serbia recognises the Republic’s governance of the 
territory, it still continues to claim it as its own Autonomous 
Province of Kosovo and Metohija. All of Kosovo’s 
immediate neighbour states except Serbia have recognised 
the declaration of independence. Within the European 
Union, it is recognised by 23 of the 28 members. Kosovo is 
a potential candidate for future enlargement of the European 
Union.

2072. SoyaScan Notes. 2021. Chronology of China, from 
1912. Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1912 Jan. 1–China becomes a republic (ending 
the rule of emperors) following the Wuchang Uprising 
inspired by Dr. Sun Yet-sen.
 1931 Sept. 18–Japan seizes the Northeastern Provinces 
(Manchuria) and sets up a puppet state that they call 
Manchukuo. 1933–The border state of Jehol is cut off as a 
buffer state. 1937 July 7–Japan invades China proper.
 1949 Sept. 21–The People’s Republic of China is 
proclaimed in Peking by the Chinese People’s Political 
Consultative Conference under Mao Zedong. The USA 
refuses to recognize the new regime. 1949 Dec. 8–The 
Kuomintang government, under Chiang Kai-shek, moves to 
Taiwan, 90 miles off China’s southeastern coast.
 1950 Feb. 15–China and the USSR sign a 30-year treaty 
of “friendship, alliance and assistance.” 1950 Nov. 26–The 
PRC sends armies into Korea to aid the North Koreans 
and forces a stalemate. 1951–China invades Tibet and a 
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communist government is installed in 1953. 1949-1952–
Industry, agriculture, and social and economic institutions 
are forcibly molded to fi t Maoist ideals. However frequent 
changes in policy and violent factionalism interfere with 
economic development. As estimated 800,000 people are 
executed during this period according to a statement by Mao 
Zedong in 1957, but opponents claim much higher fi gures. 
1958-60–The Great Leap Forward tries to accelerate the pace 
of economic development through intensive labor on huge 
new rural communes, and through ideological purity and 
enthusiasm. The program caused resistance and was largely 
abandoned. Serious food shortages developed, and the 
government was forced to buy grain from the West. 1958-
61–Famine in China leads to about 27 million deaths; it is 
caused by Mao’s destructive collectivization of agriculture.
 1960s–Relations with the USSR deteriorate, with 
disagreements on borders, ideology and leadership of world 
communism. The USSR cancelled aid accords, and China, 
with Albania, launched anti-Soviet propaganda drives. 
1965–The Great Proletarian Cultural Revolution is launched 
in an attempt to oppose pragmatism and bureaucratic power 
and instruct a new generation in revolutionary principles. 
Massive purges take place. A program of forcibly relocating 
millions of urban teenagers into the countryside is launched. 
By 1968 the movement had run its course; many purged 
offi cials returned to offi ce in subsequent years, and reforms 
in education and industry that had placed ideology above 
expertise were gradually weakened. But some date the 
Cultural Revolution from 1966 to 1976.
 1971 Oct. 25–The United Nations General Assembly 
ousts the Taiwan government from the UN and seats the PRC 
in its place. The U.S. supports admission of the PRC but 
opposes Taiwan’s expulsion. 1972 Feb. 21-28–U.S. President 
Nixon visits Beijing, China, on invitation of Zhou Enlai, 
ending years of antipathy between the two nations. He called 
his 8-day visit a “journey for peace.” 1973 May-June–China 
and the USA open liaison offi ces in each other’s capitals. 
1976–Mao Zedong and Premier Zhou Enlai die. 1978 Dec. 
15–The U.S. formally recognizes the PRC as the sole legal 
government of China. 1979 Jan. 1–Diplomatic relations are 
established between the USA and China. 1979 Feb. 17–In 
retaliation for Vietnam’s invasion of Cambodia and alleged 
persecution of ethnic Chinese in Vietnam, China attacks 
4 Vietnamese border provinces and heavy border fi ghting 
ensues.
 1981 Jan. 25–In a continuing “reassessment” of the 
policies of Mao Zedong, Mao’s widow, Jiang Quing, and 
other Gang of Four members are convicted of “committing 
crimes during the Cultural Revolution.” By the mid-1980s, 
China’s new leadership under the pragmatists Deng Xiaoping 
and Zhao Ziyang has introduced decentralized decision-
making, material incentives, specialization by household and 
production region, and greater dependence upon international 
trade. This is a move from rigid central planning toward 

market-oriented socialism. 1989 May 4–Some 100,000 
students and workers stage a march in Beijing to demand 
democratic reforms. The demonstrations continue during a 
visit to Beijing by Soviet leader Mikhail Gorbachev on May 
15-18. This was the fi rst Sino-Soviet summit since 1959. 
A million people gather in Beijing to demand democratic 
reforms and the removal of Deng and other leaders. There 
are protests in at least 20 other Chinese cities, Martial law 
is imposed May 20 but is mostly ignored by the protesters. 
1989 June 3-4–Chinese army tanks and personnel carriers 
attack Tiananmen Square, outside the Great Hall of the 
People, which is the main scene of the demonstrations and 
hunger strikes. According to the World Almanac (1997), 
an estimated 5,000 students and workers are killed, 10,000 
injured, and hundreds arrested.
 1997 Sept. 19–Jiang Zemin (who was mayor of 
Shanghai in 1989) emerges as the most powerful political 
fi gure in China. He is reelected president of the Communist 
Part for another 5 years. His political allies also win powerful 
positions during this week’s party congress. His main 
rival is gone from the powerful 7-man Politburo Standing 
Committee. Most signifi cant is the promotion to No. 3 
in the Party of Zhu Rongji, China’s economic leader and 
strategist, who is known to be hard on corruption. He will 
probably become the country’s next prime minister when Li 
Peng retires in March 1998. Like Jiang, Ju Rong-ji is from 
Shanghai; he was closely associated with the renaissance of 
that city. To him will lie the tasks of implementing Jiang’s 
ambitions plans to sell off or shut down vast amounts of 
the country’s state-owned fi rms. Chinese people feel good 
about the new leadership, and their ability to deal with the 
challenges ahead. Thus reform in China continues to be 
economic, but not yet political. The leadership is centrist, 
with almost no opposition from the left or right. China sits 
atop two massive contradictions and questions: (1) Is it a 
communist economy moving toward capitalism? To whom 
will it sell the state-owned industries and how? (2) Is it an 
authoritarian political system moving toward democracy?

2073. SoyaScan Notes. 2021. Chronology of Myanmar 
(named Burma until 1989). Compiled by William Shurtleff 
of Soyinfo Center.
• Summary: The present name is pronounced MAI-un-
mar. Burma was ruled as a Chinese tributary until the 16th 
century. 1519–The Portuguese were the fi rst Europeans to 
trade there. 1600s–Short-lived Dutch and English factories 
were founded. 1700s–Modern Burmese state founded by 
Alaungpaya and his successors, who conquered Arakan, 
Tenasserim coast, Manipur, Assam, and eventually came 
into confl ict with the English East India Company. Britain 
subjugated Burma in 3 wars: First Burmese War (1824-26), 
as a result of which, by the treaty of Yandabu, the British 
acquired Assam, Arakan, Tenasserim, and Pegu. After the 
Second War (1852-53), Rangoon was retained by the British 
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and Lower Burma was formed in 1862. As a result of the 
Third Burmese War (1885-86) Upper Burma was formed 
in 1866, incl. Mandalay, a kingdom founded by a native 
dynasty in the 19th century.
 1885–Burma was annexed into British India, and 
remained a province of India, under a lieutenant governor, 
until 1923, when it was raised to a governor’s province. 
1937–Burma was separated from India and made a crown 
colony, which was self governing.
 In World War II Burma was overcome by Japanese in 
1942 (Rangoon was occupied March 8); the government 
was located in Simla. Re-conquered in 1945. Independence 
outside the commonwealth was achieved on 4 Jan. 1948. 
General Ne Win dominated politics from 1962 to 1988, when 
he abdicated power following waves of anti-government 
demonstrations. He led a Revolutionary Council set up in 
1962, which drove Indians from the civil service and Chinese 
from commerce. Socialization of the economy was advanced, 
isolation from foreign countries was enforced. 1987–Burma, 
once the richest nation in southeast Asia, was granted least 
developed country status by the UN. 1989–The country’s 
name was changed to Myanmar.
 1990 May 27–The fi rst free multiparty elections in 30 
years took place, with the main opposition party winning 
a decisive victory. But the ruling military junta refused to 
hand over power. A key opposition leader, Daw Aung San 
Suu Kyi, who won the Nobel Peace Prize in Oct. 1991, was 
held under house arrest from 20 July 1989 to 10 July 1995; 
after her release, the military rulers continued to restrict her 
activities and to harass and imprison her supporters.
 1997 May 21–New U.S. economic sanctions took effect. 
1997 July 23–Myanmar was admitted to ASEAN.

2074. SoyaScan Notes. 2021. Chronology of green vegetable 
soybeans and edamamé (incl. maodou) worldwide–1940 
to 2001. Part II. Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: Continued: 1940 Dec.–Vegetable-type soybeans 
(Bansei and Jogun) are fi rst offered for sale in the USA, by 
Strayer Seed Farms of Hudson, Iowa (Ad in Soybean Digest, 
p. 12).
 1941-1945–During World War II, green vegetable 
soybeans are grown in Victory Gardens in the Midwest and 
at least six new canned products are introduced. By 1945 
some 44 large-seeded vegetable-type soybean varieties have 
been named and released in the USA.
 1944 Sept.–The fi rst English-language advertisement 
for green vegetable soybeans appears in Soybean Digest (p. 
61). Titled “Meet the vegetable cow,” it is a full-page, black-
and-white ad run by Dr. Harry Miller of the International 
Nutrition Laboratory, and a former student of Dr. John 
Harvey Kellogg. It shows the head of a cow made entirely 
from soybeans. The horns, forelock, parts surrounding the 
eyes, nostrils, and mouth are made of soybeans in their 

[green] pods.
 1946–The Japanese government (Norinsho or Ministry 
of Agriculture, Forestry, and Fisheries) starts keeping 
statistics on domestic edamame area, production (weight 
including pods), and yield. In 1946 these fi gures were about 
7,000 ha and 30,000 metric tons (tonnes). Yields peaked in 
1969 at almost 10 tonnes/ha. In about 1982 both area (14,000 
ha) and production (122,000 tonnes) peaked, then began a 
very slow decline as imports rose dramatically (Lumpkin & 
Konovsky 1991, p. 123).
 1950s early–Varietal improvement of vegetable-type 
soybeans starts in Taiwan.
 In the United States, the period from 1935 to 1947 saw 
the fi rst wave of interest in green vegetable soybeans and 
vegetable-type soybeans. But after World War II, interest 
almost disappeared. A second and even larger wave of 
interest began in the late 1960s and has continued to grow.
 1966 July–Mr. Noritoshi Kanai, President of Mutual 
Trading Co. (MTC, Los Angeles, California), imports the 
fi rst edamame and the fi rst frozen edamame to the United 
States. They are imported from Japan and sold under 
Mutual’s Miyako brand to local restaurants. Initially only 
two cases of 30 x 10.5 oz bags/case are imported as a trial. 
The company next imports frozen edamame on 1 July 1970; 
during 1970 MTC imports 70 cases from Japan and again 
sells them to restaurants (Personal communication with 
Atsuko Kanai of MTC, June 2001).
 1972–Taiwan exports 472 tonnes of green vegetable 
soybeans, yet total area and production of these soybeans are 
negligible. By 1989 that fi gure had jumped 77-fold to 34,821 
tonnes, with Japan buying 99% of the exports in frozen 
form. Japan’s total consumption that year was about 160,000 
tonnes–by far the largest in the world.
 1980 Sept.–The sushi “boom” in California begins when 
the very popular TV miniseries and epic drama Shogun, 
based on the novel by James Clavell, created a great interest 
in traditional Japanese culture among Americans. With the 
sushi, they drank Japanese beer and saké. In America, beer is 
usually served with peanuts. But, true to tradition, Japanese 
restaurants served edamamé, free of charge, with the beer. 
Atsuko Kanai of Mutual Trading Co. recalls: “It was a mass 
sampling of the edamamé without people having ordered it! 
So the success of sushi, Japanese beers, Japanese saké, and 
edamamé, are all tied in together.”
 1982 April–Researchers at AVRDC in Taiwan 
[Shanmugasundaram et al.] publish their fi rst two 
investigations on “immature green soybeans.”
 1982–Rodale Research Center in Kutztown, 
Pennsylvania, publishes as excellent 25-page report titled 
“Fresh green soybeans: Analysis of fi eld performance and 
sensory qualities,” based on two years of research [May 
1980 to Dec. 1981]. It identifi es eight varieties found to be 
exceptional in both fi eld and sensory qualities and gives 
the address of the seed company from which each can be 
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purchased. Rodale Press (publisher of Organic Gardening & 
Farming magazine) also did pioneering work in introducing 
green vegetable soybeans to Americans, with at least 23 
articles or books on the subject between 1962 and the 
present.
 1985–AVRDC in Taiwan starts research on mechanical 
harvesting of vegetable soybeans.
 1987–Reiko Weston, a Japanese woman who owns Fuji-
Ya, a Japanese restaurant in Minneapolis, Minnesota, decides 
she wants to try growing edamame in Minnesota rather than 
paying more for an imported product. The same business 
savvy that earned her the titles of U.S. and Minnesota 
‘Businesswoman of the Year’ sparked research in 1987 by 
Jim Lambert of the Jameson-Williams Company into the 
viability of raising this new crop. Unfortunately, Weston died 
shortly before the fi rst year’s crop was harvested.” Jameson-
Williams steadily increases their production of edamame 
from 7,000 pounds in 1988 to the 350,000 pounds in 1990. 
In Nov. 1990 Lambert describes Jameson-Williams as “the 
only commercial producer of edamame in the U.S.” He has 
experimented with hundreds of edamame varieties.
 1991 June–Yamato Flight Kitchen of Burlingame, 
California, starts serving edamame on Japan Airlines fl ights 
from San Francisco to Japan.
 1991 Aug. 5–An article in the St. Paul Pioneer Press 
(Minnesota) states that Jameson-Williams’ company 
name has been changed to Minnesota Edamame Co. The 
Nishimoto Trading Co. of Tokyo likes the taste and look of 
these green soybeans so much that they decided last week 
to place more than $100,000 worth of their bagging and 
packaging equipment in the Minnesota Edamame plant. In 
September, Minnesota Edamame will start using Nishimoto’s 
equipment to ship 1 million pounds of partially processed 
immature soybeans to Japan. That’s a big jump from the 
7,000 pounds shipped in 1988. Minnesota Edamame has 
contracts to supply Nishimoto with 3 million pounds of the 
soybeans from the 1992 Minnesota crop, 6 million pounds in 
1993 and 15 million pounds by 1996. Unfortunately, quality 
problems in Minnesota prevented these rosy predictions from 
coming true.
 1991 June–Yamato Flight Kitchen starts serving 
edamame on United Airlines fl ights from San Francisco to 
Japan.
 1991 April 29 to May 2–The fi rst international workshop 
/ symposium on green vegetable soybeans is held at Kenting, 
Taiwan. The excellent proceedings, titled Vegetable Soybean: 
Research Needs for Production and Quality Improvement, 
were edited by S. Shanmugasundaram of the Asian Vegetable 
Research and Development Center (AVRDC) in Shanhua, 
Tainan, Taiwan. These are the fi rst English-language 
proceedings and the fi rst English-language book devoted to 
green vegetable soybeans. AVRDC has become a leader in 
research on green vegetable soybeans in Asia–in part because 
this crop has now become Taiwan’s leading agricultural 

export, with most of the sales going to Japan.
 In these proceedings is an especially interesting paper 
titled “A critical analysis of vegetable soybean production, 
demand, and research in Japan,” by Thomas A. Lumpkin 
and John Konovsky of Washington state; it contains 
extensive new information on the history of edamame 
plus a superb bibliography of 187 references. In about 
1986 Lumpkin founded the East Asian Crop Development 
Program at Washington State University (WSU), in Pullman, 
Washington. In the summer of 1989 he fi rst grew a trial 
crop of edamame (20 varieties); this was reported in a 1989 
publication. By 1991 he is full-time head of a team of 12 
people in this program, all of whom except himself are 
working part-time, developing East Asian plants–including 
edamamé–to be grown in Washington state. Lumpkin is 
interested (among other things) in documenting the history 
of various East Asian crops. He has collected about 400 
varieties of edamamé; the germplasm is maintained at 
Pullman.
 1994 April–The fi rst bibliography devoted to green 
vegetable soybeans, with 489 references, compiled by 
Shurtleff and Aoyagi, is published by Soyfoods Center in 
Lafayette, California.
 1994 May 27–Tak Kimura (“Mr. Edamamé”), a food 
broker from Concord, California, introduces Eda Mame, 
America’s fi rst refrigerated, ready-to-eat edamamé–fi rst sold 
at Whole Foods Market in Berkeley, California. 8 ounces 
of precooked, lightly salted green soybeans are packed in a 
plastic tray with a clear fi lm lid by Yamato Flight Kitchen 
of Burlingame, California. In Oct. 1994 the fi rst local 
supermarket to carry Tak’s product was Mollie Stone’s, an 
upscale supermarket with six stores in the San Francisco 
Bay Area. In Feb. 1998 Safeway supermarkets in Northern 
California become the fi rst large supermarket chain to carry 
this product, again with Tak Kimura as the broker. By Jan. 
2000 this edamamé product was served on United Airlines. 
Wholesale sales grew from $18,000 in 1994 to more than 
$540,000 in 1998. In 1998 the market for edamame in the 
USA (especially on the West Coast) exploded!
 1994 July 1–Minnesota Edamame is renamed SunRich 
Foods. Their 1994 edamame crop is a record 750,000 lb–but 
still not enough to meet demand.
 Other important “fi rsts” among commercial products 
after 1990: 1995 Jan.–Sweet Beans (SunRich Inc., 
Minnesota). 1996 Jan.–Freshlike Baby Broccoli Blend (with 
40% green soybeans; Dean Foods Vegetable Co.). 1996 
Dec.–Frozen Organic Sweet Beans (Sno Pac Foods, Inc.). 
1997 June–Birds Eye Baby Broccoli Blend (Dean Foods 
Vegetable Co.). 1997 Sept.–Trader Joe’s Edamame (frozen 
in the pods, imported from China by Seaside Farms). 1998 
Feb.–Cold Mountain Eda-Mame (Mutual Trading Co., Inc., 
frozen). 1999 April–Edamame–Blanched Soybeans (retail 
or foodservice; Seapoint Farms, formerly Seaside Farms). 
1999 Aug.–Melissa’s Soybeans (Edamame) (Melissa’s World 
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Variety Produce). 1999 Oct.–Edamamé (Frieda’s, Inc.). 
2000 May–Freeze-Dried Green Soybeans in Salsa, Indian 
Spice, and Sweet & Sour fl avors (Eat Your Heart Out, New 
York; the fi rst freeze-dried and the fi rst fl avored or spicy 
edamame).
 In 1999 at least 8 new edamame products were 
introduced, followed by 9 in the year 2000, and 5 more by 
May 2001.
 2001–The U.S. company with the most innovative 
and extensive line of edamame products, the best and most 
colorful graphics (labels and ads), and the most extensive 
advertising, is Seapoint Farms of Huntington Beach, 
California, founded in 1997 by soyfoods pioneer Kevin 
Cross.
 2001 July–At least 70% of the green vegetable soybeans 
consumed in the USA are imported, mainly from China 
or Taiwan. The two main U.S. growers are SunRich in 
Minnesota and Cascadian Farms in Washington state. 
Address: Lafayette, California. Phone: 925-283-2991.

An asterisk (*) at the end of the record means that SOYINFO 
CENTER does not own that document. A plus after eng 
(eng+) means that SOYINFO CENTER has done a partial 
or complete translation into English of that document. An 
asterisk in a listing of number of references [23* ref] means 
that most of  these references are not about soybeans or 
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD 
NUMBERS

Aburagé. See Tofu, Fried

Acid-base balance in diet and health. See Nutrition–Acid-Base 
Balance

Acidophilus soymilk or soy acidophilus milk. See Soymilk, 
Fermented

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 313, 1249

Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and 
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a Non-
Drying Oil 1724

ADM. See Archer Daniels Midland Co.

Adventists, Seventh-day. See Seventh-day Adventists

Adzuki bean. See Azuki Bean

Afl atoxins. See Toxins and Toxicity in Foods and Feeds–Afl atoxins

Africa–Algeria, Democratic and Popular Republic of 6, 44, 49, 58, 
330, 495, 722, 727, 790, 902, 928, 1058, 1068, 1108, 1140, 1235, 
1367, 1368, 1478, 1783

Africa–Angola 161, 268, 636, 995, 1140, 1747, 1783, 1857

Africa Basic Foods. See Harrison, D.W. (M.D.), and Africa Basic 
Foods (Uganda)

Africa–Benin (Bénin in French; Dahomey before 1975; Part of 
French West Africa from 1904-1960) 342, 382, 401, 495, 572, 652, 
703, 722, 727, 753, 809, 812, 882, 910, 995, 1042, 1140, 1220, 
1232, 1372, 1391, 1394, 1406, 1407, 1451, 1467, 1733, 1752, 1764, 
1779, 1783, 1787, 1798, 1868, 1869, 1870, 1892, 1893, 1931, 1939, 
1950, 1966, 1977, 1983

Africa–Botswana (Bechuanaland until 1966) 442, 495, 572, 652, 
703, 727, 753, 809, 902, 995, 1068, 1140, 1747, 1783, 1857, 1877

Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 342, 382, 
410, 442, 495, 536, 572, 652, 722, 727, 753, 790, 809, 902, 910, 
955, 956, 995, 1108, 1140, 1232, 1235, 1241, 1248, 1310, 1368, 
1372, 1406, 1407, 1451, 1607, 1687, 1709, 1783, 1787, 1893, 1939, 
1950, 1983, 2012

Africa–Burundi (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 104, 118, 154, 265, 442, 
495, 572, 652, 703, 722, 727, 753, 754, 809, 1108, 1140, 1368, 
1444, 1642, 1712, 1783, 1787, 1893, 1950, 1952

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in 
French) 291, 298, 325, 326, 340, 341, 342, 350, 358, 369, 380, 382, 

404, 410, 431, 432, 438, 442, 483, 494, 495, 536, 537, 572, 636, 
638, 652, 681, 683, 687, 703, 722, 727, 753, 759, 771, 790, 809, 
902, 910, 1042, 1101, 1103, 1108, 1140, 1151, 1157, 1167, 1232, 
1235, 1264, 1276, 1295, 1366, 1368, 1372, 1391, 1406, 1407, 1451, 
1581, 1592, 1629, 1733, 1764, 1783, 1798, 1870, 1939, 1950, 1983, 
1997, 1999, 2000, 2044

Africa–Cape Verde or Cape Verde Islands (Ilhas do Cabo Verde. 
República de Cabo Verde) 652, 703, 995, 1672, 1783

Africa–Central African Republic (République Centrafricaine; Part 
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or 
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960. 
Called Central African Empire from 1976-1979; Centrafrique in 
French) 343, 358, 442, 495, 536, 537, 572, 652, 703, 727, 809, 882, 
1140, 1233, 1451

Africa–Chad 382, 410, 495, 572, 753, 809, 1140, 1366, 1406, 1407, 
1587, 1669, 1670, 1672, 1710, 2056

Africa–Comoros, Federal Islamic Republic of the. Isles Comores in 
French. Also called Comoro Islands. Includes the islands of Great 
Comoro (Grande Comore), Anjouan, Mayotte {a French Overseas 
Territorial Collective since 1976}, and Mohéli 404, 410, 438, 536, 
809, 995, 1451

Africa–Congo (formerly Zaire). Offi cially Democratic Republic of 
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa. 
Named Zaire from Oct. 1971 to May 1997. Named Congo Free 
State from 1855-1908, Belgian Congo (Congo Belge in French) 
from 1908-1960, Republic of the Congo from 1960 to 1964, then 
Democratic Republic of the Congo from 1964-1971 44, 49, 55, 
58, 72, 118, 154, 160, 161, 174, 185, 231, 268, 282, 342, 375, 379, 
382, 410, 442, 495, 507, 536, 572, 582, 652, 656, 687, 722, 727, 
754, 790, 809, 821, 902, 1042, 1058, 1103, 1105, 1108, 1119, 1140, 
1167, 1220, 1232, 1235, 1264, 1267, 1276, 1295, 1367, 1368, 1372, 
1380, 1406, 1407, 1444, 1478, 1516, 1586, 1636, 1675, 1736, 1765, 
1783, 1787, 1804, 1859, 1870, 1893, 1931, 1950, 1966, 2000, 2001, 
2007

Africa–Congo Republic (Offi cially Republic of the Congo or 
People’s Republic of the Congo. Also known as Congo-Brazzaville. 
Called Middle Congo {Moyen-Congo} from about 1880 to 1960. 
Part of French Equatorial Africa from 1910 to 1958) 282, 753, 
1140, 1523, 1528, 1672, 1783, 1950

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French 
West Africa from 1895-1959) 327, 328, 351, 370, 371, 372, 382, 
400, 410, 433, 495, 505, 536, 537, 562, 572, 590, 636, 638, 652, 
657, 683, 687, 722, 727, 746, 753, 775, 777, 809, 812, 823, 882, 
910, 925, 942, 955, 994, 995, 1038, 1042, 1103, 1140, 1145, 1167, 
1178, 1232, 1267, 1295, 1310, 1368, 1372, 1406, 1451, 1467, 1675, 
1728, 1733, 1752, 1764, 1779, 1783, 1787, 1798, 1810, 1870, 1893, 
1931, 1939, 1950, 2044

Africa–Djibouti (Also Jibuti; French Somaliland–Côte Française 
des Somalis–from 1892 to 1967. French Territory of the Afars and 
Issas from 1967 to 1977) 809, 1140, 1672, 1783

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
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1971 6, 44, 49, 58, 63, 190, 224, 275, 464, 495, 499, 550, 572, 593, 
636, 652, 693, 703, 722, 727, 753, 775, 786, 788, 790, 809, 812, 
823, 902, 919, 920, 924, 928, 929, 930, 931, 935, 941, 944, 945, 
964, 981, 995, 1006, 1038, 1058, 1105, 1108, 1140, 1145, 1167, 
1168, 1195, 1196, 1235, 1256, 1267, 1295, 1297, 1303, 1310, 1368, 
1384, 1391, 1396, 1461, 1478, 1566, 1580, 1581, 1592, 1593, 1595, 
1610, 1623, 1624, 1627, 1651, 1659, 1724, 1729, 1741, 1762, 1783, 
1787, 1813, 1893, 1949, 1950, 1966, 1977, 2045

Africa–Equatorial Guinea (Rio Muni + Fernando Po; Spanish 
Guinea before Oct. 1968) 1532, 1783

Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 56, 
58, 154, 174, 754, 1444, 1783

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to 
May 1993. Formerly Part of Italian East Africa) 56, 58, 115, 154, 
174, 265, 296, 322, 382, 388, 389, 410, 464, 484, 495, 515, 517, 
518, 536, 537, 550, 572, 574, 596, 603, 612, 636, 652, 653, 657, 
703, 722, 727, 752, 753, 754, 757, 790, 809, 902, 935, 940, 995, 
1058, 1068, 1105, 1108, 1140, 1232, 1276, 1295, 1297, 1343, 1368, 
1420, 1422, 1444, 1451, 1468, 1516, 1627, 1642, 1658, 1687, 1783, 
1787, 1857, 1893, 1950, 2012, 2014, 2028, 2029, 2031, 2034, 2035, 
2036, 2040, 2044, 2047, 2052

Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958) 
442, 495, 572, 727, 902, 1108, 1140, 1167, 1174, 1232, 1235, 1295, 
1368, 1473, 1517, 1521, 1783, 1787, 1893, 1950

Africa–Gambia (The). Includes Senegambia.. 49, 54, 60, 261, 342, 
442, 495, 572, 652, 703, 722, 753, 809, 995, 1058, 1068, 1235, 
1368, 1783, 1878, 1939

Africa (General) 6, 7, 62, 112, 152, 170, 187, 268, 273, 297, 359, 
374, 388, 410, 466, 530, 536, 537, 653, 688, 689, 744, 796, 797, 
910, 918, 919, 942, 1035, 1081, 1083, 1105, 1113, 1140, 1141, 
1151, 1232, 1262, 1267, 1272, 1349, 1367, 1382, 1393, 1398, 1402, 
1405, 1406, 1407, 1408, 1451, 1478, 1490, 1507, 1520, 1527, 1539, 
1553, 1565, 1569, 1571, 1573, 1629, 1631, 1635, 1672, 1674, 1711, 
1714, 1717, 1718, 1724, 1725, 1727, 1747, 1783, 1789, 1810, 1849, 
1870, 1877, 1883, 1885, 1889, 1891, 1901, 1908, 1912, 1923, 1924, 
1931, 1939, 1942, 1963, 1967, 1970, 1971, 1978, 1983, 1984, 1991, 
2001, 2005, 2006, 2007, 2008, 2012, 2017, 2018, 2028, 2029, 2030, 
2037, 2039, 2044, 2049, 2054, 2055, 2060, 2061, 2065, 2066

Africa–Ghana (Gold Coast before 1957) 49, 54, 60, 264, 268, 342, 
380, 442, 464, 490, 495, 521, 536, 550, 572, 636, 652, 656, 687, 
703, 722, 727, 746, 753, 790, 809, 823, 888, 902, 995, 1042, 1058, 
1068, 1081, 1108, 1140, 1167, 1232, 1235, 1264, 1295, 1368, 1372, 
1406, 1407, 1458, 1467, 1478, 1597, 1617, 1651, 1675, 1729, 1752, 
1779, 1783, 1797, 1807, 1810, 1811, 1813, 1859, 1878, 1931, 1939, 
1967, 1983, 1991, 2000, 2012, 2014, 2019, 2023, 2027, 2029, 2031, 
2033, 2034, 2035, 2036, 2037, 2040, 2044, 2048, 2051, 2054

Africa–Guinea (French Guinea before 1958; Guinée in French; 
Part of French West Africa from 1895-1958) 442, 652, 1058, 1140, 
1232, 1368, 1451, 1672, 1783, 1939, 2056

Africa–Guinea-Bissau (Portuguese Guinea before Sept. 1974) 809, 
995, 1108, 1140, 1232, 1235, 1368, 1783, 1939

Africa–Introduction of Soy Products to. Earliest document seen 
concerning soybean products in a certain African country. Soybeans 
as such have not yet been reported in this country 442, 495, 809

Africa–Introduction of Soy Products to. This document contains the 
earliest date seen for soybean products in a certain African country. 
Soybeans as such had not yet been reported by that date in this 
country 442, 495, 809

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain African country 44, 49, 56, 58, 60, 
282, 404, 546, 550, 722, 727, 790, 1108, 1532, 1859

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans or soyfoods in connection with (but not yet in) 
a certain African country 1857

Africa–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain African country 
44, 49, 56, 58, 60, 231, 282, 343, 404, 546, 550, 722, 727, 790, 
1108, 1532

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain African country 49, 55, 
56, 58, 60, 231, 282, 404, 521, 536, 537, 546, 550, 722, 727, 790, 
940, 1108, 1372, 1451, 1532, 1710, 1859, 1924

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain African 
country 49, 54, 55, 56, 58, 60, 231, 282, 343, 404, 521, 536, 537, 
546, 550, 722, 727, 790, 940, 1108, 1372, 1451, 1532, 1710, 1924

Africa–Kenya (British East Africa Protectorate from 1895. 
Renamed Kenya Protectorate in 1920) 60, 342, 373, 464, 495, 536, 
572, 652, 653, 687, 703, 753, 757, 809, 812, 823, 903, 995, 1081, 
1140, 1354, 1406, 1407, 1420, 1422, 1426, 1467, 1500, 1580, 1581, 
1592, 1610, 1618, 1627, 1651, 1658, 1701, 1712, 1725, 1747, 1782, 
1783, 1841, 1857, 1859, 1877, 1920, 1950, 1967, 1974, 1977, 1983, 
2012, 2023, 2035, 2036, 2039, 2040, 2043, 2044, 2056

Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy 
Surrounded by South Africa.. 60, 342, 495, 550, 572, 652, 703, 722, 
727, 753, 809, 995, 996, 1040, 1108, 1343, 1368, 1393, 1783, 1857, 
1859

Africa–Liberia 149, 442, 495, 546, 572, 579, 652, 687, 693, 703, 
753, 790, 809, 995, 1108, 1295, 1368, 1445, 1516, 1657, 1719, 
1753, 1763, 1766, 1783, 1787, 1797, 1893, 1939, 1950, 2044

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also 
Spelled Libia) 44, 54, 56, 58, 869, 1108, 1140, 1368, 1783

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 3, 49, 56, 58, 115, 263, 292, 295, 317, 324, 358, 380, 
382, 389, 410, 494, 495, 536, 537, 572, 652, 683, 687, 703, 753, 
809, 838, 882, 910, 912, 925, 955, 1108, 1140, 1151, 1167, 1232, 
1235, 1295, 1368, 1393, 1451, 1783, 1866, 1893, 1947, 1950

Africa–Malawi (Nyasaland from 1891-1964) 55, 60, 104, 154, 342, 
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358, 380, 442, 495, 536, 703, 753, 754, 809, 902, 919, 995, 1058, 
1068, 1140, 1393, 1444, 1565, 1675, 1725, 1729, 1747, 1761, 1773, 
1783, 1813, 1833, 1857, 1859, 1924, 1931, 1945, 1963, 1966, 1971, 
1983, 2006, 2012, 2017, 2023, 2027, 2031, 2035, 2036, 2037, 2040, 
2044, 2052

Africa–Mali (Part of French West Africa from 1895-1960. Senegal 
& Sudanese Republic from June 20 to August 20, 1960. Formerly 
also called French Sudan (Soudan français, created on 18 Aug. 
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 44, 49, 
342, 382, 410, 495, 536, 572, 652, 678, 682, 683, 722, 727, 809, 
910, 1108, 1140, 1232, 1235, 1368, 1406, 1451, 1783, 1841, 1939, 
1950, 1983, 1997, 2012, 2035, 2036, 2040, 2044

Africa–Mauritania, Islamic Republic of (Part of French West Africa 
from 1904-1960) 495, 572, 652, 657, 703, 753, 809, 995, 1140, 
1672, 1783

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 
Mascarene Islands, 450 Miles East of Madagascar) 3, 55, 56, 58, 
60, 523, 652, 657, 703, 722, 790, 995, 1108, 1167, 1368, 1672, 
1783, 1857, 1859

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 44, 
49, 58, 66, 67, 145, 161, 342, 442, 495, 572, 652, 653, 703, 753, 
757, 790, 809, 812, 902, 980, 995, 1058, 1068, 1101, 1108, 1140, 
1145, 1167, 1235, 1295, 1368, 1569, 1783, 1787, 1893, 1950

Africa–Mozambique (Moçambique; Portuguese East Africa before 
1975) 389, 753, 774, 809, 964, 995, 1008, 1013, 1015, 1016, 1108, 
1119, 1140, 1154, 1162, 1167, 1175, 1176, 1253, 1256, 1303, 1368, 
1581, 1592, 1729, 1783, 1813, 1857, 1942, 1945, 1963, 1970, 1983, 
1991, 2006, 2012, 2016, 2027, 2031, 2037, 2044, 2049, 2056

Africa–Namibia (German South-West Africa from 1885 to 1915, 
and South-West Africa from 1919 to 1966 as a mandate of the 
Union of South Africa. Namibia came into popular use in 1966 and 
became offi cial in March 1990) 1140, 1672, 1783, 1857, 1859, 2056

Africa–Niger (Part of French West Africa from 1904-1959) 382, 
410, 495, 572, 652, 683, 703, 722, 727, 753, 790, 809, 1140, 1366, 
1406, 1407, 1451, 1554, 1587, 1783, 1859, 1939, 1983, 2012

Africa–Nigeria, Federal Republic of 49, 54, 60, 115, 154, 161, 224, 
261, 282, 283, 322, 337, 339, 342, 343, 357, 380, 382, 388, 396, 
399, 403, 410, 411, 422, 426, 427, 437, 442, 445, 458, 459, 490, 
491, 494, 495, 497, 502, 503, 504, 505, 527, 536, 538, 546, 547, 
548, 549, 563, 569, 572, 575, 578, 579, 587, 596, 636, 652, 653, 
657, 659, 665, 687, 688, 693, 696, 700, 718, 727, 732, 735, 746, 
750, 751, 754, 757, 767, 775, 788, 806, 807, 822, 823, 843, 844, 
848, 850, 853, 856, 886, 887, 888, 909, 910, 919, 933, 942, 954, 
955, 964, 969, 990, 991, 994, 998, 1010, 1012, 1024, 1028, 1029, 
1031, 1032, 1041, 1042, 1079, 1083, 1086, 1087, 1097, 1098, 1103, 
1104, 1105, 1115, 1140, 1141, 1142, 1145, 1151, 1163, 1168, 1169, 
1171, 1179, 1180, 1181, 1182, 1195, 1196, 1199, 1205, 1211, 1220, 
1223, 1232, 1233, 1238, 1240, 1241, 1246, 1251, 1254, 1255, 1262, 
1263, 1264, 1265, 1266, 1267, 1268, 1271, 1272, 1273, 1276, 1280, 
1281, 1287, 1299, 1305, 1310, 1316, 1324, 1343, 1349, 1355, 1359, 
1360, 1366, 1367, 1368, 1370, 1372, 1373, 1376, 1377, 1379, 1380, 

1383, 1384, 1385, 1386, 1389, 1393, 1401, 1402, 1405, 1406, 1407, 
1408, 1409, 1410, 1417, 1418, 1420, 1422, 1428, 1432, 1444, 1449, 
1451, 1454, 1458, 1459, 1467, 1472, 1478, 1482, 1483, 1484, 1485, 
1489, 1492, 1493, 1496, 1497, 1499, 1500, 1509, 1513, 1514, 1515, 
1520, 1525, 1533, 1539, 1553, 1557, 1565, 1572, 1575, 1576, 1577, 
1578, 1585, 1586, 1587, 1588, 1598, 1600, 1601, 1605, 1610, 1612, 
1613, 1614, 1629, 1630, 1632, 1638, 1651, 1652, 1654, 1658, 1663, 
1664, 1665, 1666, 1667, 1671, 1673, 1675, 1677, 1678, 1701, 1704, 
1709, 1710, 1714, 1719, 1721, 1722, 1724, 1726, 1727, 1728, 1729, 
1730, 1733, 1734, 1736, 1743, 1745, 1752, 1758, 1764, 1772, 1774, 
1775, 1776, 1779, 1782, 1783, 1786, 1787, 1789, 1790, 1797, 1798, 
1802, 1803, 1805, 1806, 1809, 1810, 1811, 1812, 1813, 1814, 1815, 
1819, 1820, 1821, 1829, 1831, 1832, 1834, 1837, 1849, 1852, 1859, 
1868, 1869, 1870, 1872, 1875, 1878, 1884, 1886, 1889, 1890, 1892, 
1893, 1900, 1901, 1910, 1912, 1913, 1920, 1923, 1931, 1932, 1933, 
1939, 1942, 1945, 1947, 1948, 1950, 1954, 1958, 1963, 1966, 1970, 
1971, 1977, 1983, 1991, 1992, 1998, 1999, 2001, 2006, 2007, 2012, 
2017, 2025, 2029, 2032, 2035, 2037, 2044, 2045, 2049, 2052, 2063, 
2064, 2066, 2068

Africa–Reunion (Réunion is a Department of France, in the 
Mascarene Islands, 425 Miles East of Madagascar) 56, 58, 558, 
571, 649, 722, 910, 911, 1167, 1368, 1451, 1783

Africa–Rwanda (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 104, 118, 154, 161, 265, 
282, 298, 358, 380, 442, 495, 507, 572, 652, 657, 703, 722, 753, 
754, 771, 790, 809, 821, 902, 942, 1032, 1042, 1058, 1108, 1140, 
1167, 1220, 1232, 1264, 1267, 1276, 1295, 1309, 1368, 1444, 1451, 
1614, 1712, 1765, 1779, 1783, 1787, 1857, 1876, 1893, 1931, 1947, 
1950, 1952, 1963, 1966, 1971, 2027, 2044

Africa–Sao Tome and Principe, Democratic Republic of 753, 809, 
1783

Africa–Senegal (Part of French West Africa from 1895-1959. 
Sénégal & Sudanese Republic from June 20 to August 20, 1960. 
Includes Senegambia) 231, 342, 358, 380, 382, 410, 442, 495, 536, 
537, 559, 572, 652, 683, 687, 703, 722, 753, 783, 790, 799, 800, 
801, 809, 821, 837, 882, 883, 884, 902, 905, 910, 955, 964, 979, 
995, 1000, 1011, 1042, 1088, 1089, 1104, 1140, 1151, 1157, 1167, 
1178, 1232, 1235, 1241, 1247, 1260, 1368, 1372, 1390, 1451, 1564, 
1710, 1783, 1857, 1877, 1878, 1939, 1950, 1983, 2012

Africa–Seychelles, Republic of 60, 572, 652, 703, 753, 809, 1672, 
1783, 1857

Africa–Sierra Leone 49, 54, 55, 60, 261, 342, 380, 442, 464, 491, 
495, 513, 550, 572, 636, 652, 657, 687, 703, 722, 753, 809, 823, 
995, 1042, 1140, 1783, 1931, 1939

Africa–Somalia. (Formed in 1960 by the Union of British 
Somaliland and Italian Somaliland. Formerly Part of Italian East 
Africa) 464, 550, 572, 652, 727, 753, 790, 809, 812, 902, 995, 
1058, 1068, 1108, 1140, 1167, 1235, 1295, 1368, 1712, 1768, 1783, 
1856

Africa–South Africa, Republic of (Including four former 
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named 
Union of South Africa from May 1910 to May 1961 3, 44, 54, 58, 
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60, 104, 115, 154, 161, 227, 234, 242, 259, 279, 282, 284, 315, 322, 
332, 343, 344, 353, 358, 376, 382, 389, 410, 441, 528, 536, 537, 
596, 658, 701, 754, 774, 788, 1040, 1105, 1140, 1232, 1235, 1262, 
1295, 1368, 1435, 1444, 1478, 1580, 1581, 1592, 1629, 1651, 1658, 
1723, 1724, 1727, 1747, 1783, 1787, 1857, 1871, 1893, 1931, 1947, 
1950, 1963, 1966, 1977, 2000, 2007, 2044, 2052, 2056

Africa–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 101, 104, 115, 154, 174, 185, 265, 315, 375, 382, 401, 
410, 507, 690, 693, 754, 788, 804, 844, 925, 981, 1101, 1105, 1178, 
1364, 1366, 1368, 1372, 1380, 1386, 1391, 1394, 1406, 1407, 1444, 
1517, 1607, 1642, 1687, 1724, 1787, 1866, 1870, 1893, 1950, 1966

Africa, soyfoods movement. See Soyfoods Movement in Africa

Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 44, 54, 58, 
60, 464, 495, 572, 652, 703, 727, 753, 775, 790, 792, 809, 812, 902, 
916, 928, 935, 1007, 1058, 1068, 1108, 1140, 1167, 1235, 1248, 
1295, 1303, 1368, 1566, 1712, 1783, 1857, 1981, 1992, 2044, 2045, 
2050

Africa–Swaziland, Kingdom of (Independent Kingdom Inside 
South Africa; Formerly Also Spelled Swazieland) 495, 572, 636, 
722, 727, 753, 790, 809, 995, 1167, 1295, 1349, 1362, 1368, 1393, 
1729, 1783, 1813, 1857, 1859, 1945, 1991

Africa–Tanzania, United Republic of (Formed the Bulk of German 
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in 
1964 by Merger of Tanganyika and Zanzibar) 60, 154, 231, 265, 
268, 282, 283, 342, 358, 380, 382, 388, 408, 410, 442, 464, 494, 
495, 512, 522, 536, 550, 572, 587, 634, 652, 653, 690, 691, 703, 
722, 723, 727, 753, 754, 757, 787, 790, 809, 821, 889, 902, 933, 
942, 964, 995, 998, 1068, 1104, 1108, 1140, 1232, 1233, 1295, 
1306, 1310, 1360, 1368, 1393, 1444, 1451, 1500, 1565, 1747, 1779, 
1783, 1787, 1833, 1857, 1859, 1877, 1893, 1901, 1924, 1941, 1945, 
1949, 1950, 1983, 1997, 2000, 2007, 2008, 2009, 2012, 2042, 2044, 
2056

Africa–Togo (Togoland until 1914) 147, 342, 380, 382, 410, 495, 
572, 652, 703, 722, 727, 753, 790, 809, 882, 907, 910, 955, 956, 
995, 1042, 1140, 1232, 1372, 1406, 1407, 1451, 1467, 1603, 1710, 
1783, 1878, 1931, 1939, 2007

Africa–Tunisia 44, 54, 58, 442, 495, 652, 703, 753, 809, 995, 1140, 
1783

Africa–Uganda 60, 104, 122, 154, 287, 307, 315, 337, 357, 361, 
362, 373, 388, 389, 390, 410, 506, 536, 612, 653, 701, 727, 754, 
757, 964, 966, 1001, 1006, 1081, 1105, 1140, 1232, 1264, 1330, 
1349, 1354, 1367, 1368, 1444, 1467, 1478, 1481, 1581, 1592, 1617, 
1712, 1724, 1733, 1747, 1764, 1783, 1787, 1798, 1837, 1841, 1856, 
1857, 1859, 1875, 1877, 1893, 1931, 1949, 1950, 1963, 1966, 1967, 
1983, 2000, 2007, 2012, 2027, 2036, 2040, 2044, 2056

Africa–Zambia (Northern Rhodesia from 1899-1964) 60, 268, 282, 
283, 389, 495, 536, 572, 636, 657, 693, 703, 722, 727, 753, 790, 
809, 821, 823, 902, 919, 942, 964, 984, 995, 1042, 1054, 1058, 
1068, 1103, 1108, 1119, 1136, 1140, 1144, 1167, 1168, 1169, 1195, 
1196, 1220, 1232, 1235, 1239, 1256, 1268, 1295, 1343, 1349, 1350, 
1354, 1364, 1368, 1380, 1383, 1384, 1393, 1396, 1398, 1400, 1402, 

1406, 1407, 1430, 1436, 1441, 1451, 1453, 1467, 1478, 1506, 1545, 
1552, 1565, 1580, 1595, 1603, 1627, 1651, 1658, 1720, 1729, 1747, 
1779, 1783, 1787, 1813, 1833, 1857, 1859, 1893, 1931, 1945, 1947, 
1950, 1963, 1966, 1983, 1991, 1999, 2007, 2014, 2017, 2023, 2031, 
2034, 2035, 2036, 2037, 2040, 2044, 2049, 2052, 2056

Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia 
from 1970-79) 6, 44, 49, 58, 60, 101, 104, 124, 127, 154, 161, 200, 
265, 279, 282, 283, 375, 528, 536, 572, 596, 636, 657, 722, 727, 
754, 790, 804, 821, 902, 1038, 1042, 1058, 1068, 1103, 1105, 1108, 
1140, 1167, 1201, 1232, 1235, 1237, 1238, 1267, 1268, 1295, 1349, 
1350, 1360, 1364, 1367, 1368, 1380, 1383, 1391, 1392, 1396, 1401, 
1402, 1406, 1407, 1444, 1451, 1467, 1478, 1570, 1580, 1581, 1592, 
1595, 1651, 1656, 1724, 1727, 1729, 1747, 1761, 1783, 1787, 1813, 
1833, 1856, 1857, 1859, 1883, 1893, 1947, 1950, 2012

Ag Processing Inc a cooperative (AGP) 1823

Agricultural Chemistry and Engineering, Bureau. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural and 
Industrial Chemistry

Agricultural colleges and universities, state. See Land-Grant 
Colleges and Universities

Agricultural Economics, Bureau of. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural Economics

Agricultural Experiment Stations in the United States 38, 230, 264, 
322, 338, 416, 417, 418, 600, 611, 923, 938, 949, 1065, 1082, 1085, 
1111, 1121, 1122, 1161, 1236, 1346, 1357, 1358, 1435, 1530, 1581, 
1651, 1653, 1744, 1777, 1800, 1930

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agronomy, soybean. See Cultural Practices, Soybean Production

Alfa-Laval (Lund, Sweden) 110, 374, 952, 1141, 1198, 1422, 1501, 
1502

Alfalfa or Lucerne / Lucern (Medicago sativa) 177, 752, 938, 1379

Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for 
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf 
Protein Concentrate (LPC). See Also Alfalfa Sprouts 344

Alkaline food, ash, reaction, or balance in diet and health. See 
Nutrition–Acid-Base Balance

Allergies. See Nutrition–Allergens

All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Almond Milk and Cream. See also: Almonds Used to Flavor 
Soymilk, Rice Milk, etc.. 554

Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and 
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Early History of the Almond. Including Almond Bread, Almond 
Meal, and Almonds Seasoned with Soy Sauce / Tamari 397

Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy 
Brands Sold in Health Foods Stores 1298

Alternative medicine. See Medicine–Alternative

Aluminum in Soybeans and Soyfoods 1470

Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus, 
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus) 
583, 765, 849

American Miso Co. (Rutherfordton, North Carolina) 787

American Soy Products (Michigan). See Natural Foods Distributors 
and Manufacturers in the USA–Eden Foods

American Soybean Association (ASA)–Activities in the United 
States and Canada, and General Information (Headquarters in 
St. Louis, Missouri. Established 3 Sept. 1920. Named National 
Soybean Growers’ Association until 1925) 345, 667, 668, 768, 819, 
869, 1161, 1282, 1325, 1328, 1361, 1427, 1622, 1780, 1906

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Africa 275, 1775, 1961

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Asia 180, 224, 225, 345, 1006, 1076, 1494, 1748, 1961

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Europe (Western and Eastern) 157

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Latin America 224, 225, 533, 1006, 1568, 1848, 1906

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence Worldwide (General) 1292, 1361

American Soybean Association (ASA)–American Soybean Institute 
(1969-1973), an Industry-Wide Association 345

American Soybean Association (ASA)–Certifi cate / Certifi cates of 
Meritorious Service 1547

American Soybean Association (ASA)–Checkoff Programs 
(Legislated / Mandatory Funding. State Programs Starting in North 
Carolina in Sept. 1966, National Programs–SPARC–Starting in 
1989-1991), and State Promotion Boards (Research & Promotion 
Councils) 345, 1361, 1594, 1760, 1851, 1877, 1881, 1888

American Soybean Association (ASA)–Funding and Fundraising 
Before Checkoff Program or 1971. Voluntary or from USDA (FAS 
or ARS) 345

American Soybean Association (ASA)–Japanese-American 
Soybean Institute (JASI) 149, 345

American Soybean Association (ASA)–Legislative Activities 345, 

781

American Soybean Association (ASA)–Meetings / Conventions 
(Annual) and Meeting Sites 103, 345

American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy 
Nutrition, Outside the United States (Not Including Soy Oil) 224, 
225, 533, 1006, 1325, 1846, 1881, 1882

American Soybean Association (ASA)–Periodicals, Including 
Soybean Digest, Proceedings of the American Soybean Assoc., 
Soybean Blue Book, Soya Bluebook, Late News, etc.. 345, 1622, 
1780

American Soybean Association (ASA)–Soybean Council of 
America (June 1956-1969). Replaced by American Soybean 
Institute (Est. 11 July 1969) 157, 179, 180, 183, 190, 196, 197, 204, 
211, 214, 224, 225, 237, 243, 260, 273, 275, 345, 781

American Soybean Association (ASA)–State Soybean Associations 
and Boards (Starting with Minnesota in 1962) 345, 544, 1161, 1581, 
1760, 1762

American Soybean Association (ASA)–State Soybean Associations 
and United Soybean Board–Activities Related to Food Uses of 
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not 
Including Soy Oil or Edible Oil Products) 264, 1427, 1547, 1581, 
1594, 1762

American Soybean Association (ASA)–Strayer. See Strayer Family 
of Iowa

American Soybean Association (ASA)–United Soybean Board 
(USB, Established 1991, Chesterfi eld, Missouri) 1748, 1771, 1823, 
1881, 1883, 1975, 1989, 1995, 2023, 2051

Amino Acids and Amino Acid Composition and Content. See also 
Nutrition–Protein Quality; Soy Sauce, HVP Type 125, 144, 155, 
170, 176, 182, 184, 187, 197, 198, 214, 222, 223, 233, 252, 256, 
259, 277, 278, 280, 283, 294, 301, 318, 332, 349, 360, 363, 397, 
402, 407, 554, 694, 772, 805, 918, 952, 1048, 1052, 1099, 1177, 
1208, 1213, 1224, 1279, 1296, 1300, 1361, 1380, 1436, 1463, 1494, 
1543, 1562, 1567, 1628, 1632, 1717, 1723, 1729, 1734, 1749, 1750, 
1795, 1813, 1815, 1828, 1835, 1852, 1880, 1902, 1993, 2004, 2011

Anatomy, soybean. See Soybean–Morphology, Structure, and 
Anatomy

Anderson International Corp. (Cleveland, Ohio). Manufacturer of 
Expellers for Soybean Crushing, Solvent Extraction Equipment, 
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co. 
and Anderson IBEC 1550, 1823

Andreas Family of Minnesota and Iowa–Incl. Reuben Peter 
Andreas, and his sons Albert, Glenn, Dwayne (1918-2016), and 
Lowell Andreas (1922-2009) 149, 237, 781

Ang-kak. See Koji, Red Rice
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Ang-kak or angkak. See Koji, Red Rice

Animal Rights / Liberation. Avoidance of Exploitation of Animals 
by Humans 1973

Antinutritional Factors (General). See also: Allergens, Estrogens, 
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors. 
See also: Phytic Acid 233, 405, 768, 819, 1019, 1170, 1314, 1361, 
1380, 1384, 1464, 1717, 1880

Antioxidants and Antioxidant / Antioxidative Activity (Especially in 
Soybeans and Soyfoods) 1121, 1300

Antivitamin Activity and Antivitamins (Substances in Raw 
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 1717

Appliances. See Blender

APV Systems, Soya Technology Division. Named Danish Turnkey 
Dairies Ltd., Soya Technology Division until 1987 (Aarhus, 
Denmark; DTD / STS) 1043, 1085, 1246, 1606, 1641

Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean 
Meal Using Aquaculture or Mariculture

Archaeology and Archaeological Discoveries of Ancient Soybeans 
or Soyfoods 1519

Archer Daniels Midland Co. (ADM) (Decatur, Illinois; 
Minneapolis, Minnesota until 1969) 183, 190, 196, 210, 224, 225, 
237, 264, 279, 287, 300, 337, 346, 360, 363, 385, 395, 407, 409, 
481, 544, 768, 781, 818, 819, 832, 903, 993, 1224, 1246, 1249, 
1298, 1339, 1364, 1419, 1504, 1510, 1526, 1570, 1583, 1656, 1723, 
1781, 1818, 1823, 1836, 1917, 1927, 1961, 1975, 1989, 1995

Argentina. See Latin America, South America–Argentina

Arkady, British. See British Arkady Co. Ltd.

Arkansas Grain Corp. See Riceland Foods

Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers, 
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La 
Moderna, S.A. (ELM) 1221, 1741

Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a 
Central Asian Soviet Republic from 1917 to Dec. 1991) 1607, 1619, 
1642, 1936, 2024

Asia, Central–Kyrgyzstan (Formerly Kirghiz SSR, a Central Asian 
Soviet Republic from 1917 to Dec. 1991; Also formerly Called 
Kirghizia, Kirghiz- or Kirgiz Republic) 1936

Asia, Central–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 1607, 1642, 1830, 1879, 1936

Asia, Central–Tajikistan (Formerly Tadzhik SSR, a Central Asian 
Soviet Republic from 1917 to Dec. 1991. Also spelled Tadzhikistan) 
1879, 1881, 1936

Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central 
Asian Soviet Republic from 1917 to Dec. 1991) 1856, 1936

Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian 
Soviet Republic from 1917 to Dec. 1991) 1997

Asia, East–China–Chinese Restaurants Outside China, or Soy 
Ingredients Used in Chinese-Style Recipes, Food Products, or 
Dishes Outside China 89, 1073

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 4, 5, 6, 7, 
20, 27, 32, 44, 48, 51, 52, 55, 58, 62, 63, 66, 67, 71, 80, 81, 87, 88, 
91, 94, 101, 102, 104, 107, 109, 110, 116, 130, 132, 139, 148, 153, 
154, 174, 175, 197, 239, 244, 265, 333, 335, 352, 366, 375, 398, 
439, 440, 449, 479, 486, 536, 537, 546, 596, 601, 622, 629, 646, 
657, 670, 674, 697, 708, 754, 757, 835, 859, 869, 875, 908, 964, 
975, 977, 978, 986, 993, 1025, 1030, 1038, 1043, 1044, 1045, 1048, 
1051, 1055, 1056, 1057, 1060, 1061, 1062, 1069, 1073, 1079, 1092, 
1093, 1094, 1107, 1110, 1112, 1119, 1120, 1139, 1141, 1153, 1165, 
1256, 1258, 1262, 1268, 1295, 1342, 1345, 1358, 1361, 1371, 1374, 
1396, 1413, 1414, 1416, 1435, 1439, 1444, 1456, 1457, 1461, 1462, 
1469, 1474, 1475, 1503, 1507, 1519, 1529, 1531, 1539, 1555, 1569, 
1570, 1571, 1581, 1582, 1592, 1603, 1631, 1640, 1643, 1651, 1655, 
1674, 1708, 1748, 1750, 1754, 1769, 1774, 1775, 1787, 1788, 1791, 
1817, 1822, 1824, 1855, 1862, 1893, 1908, 1911, 1928, 1935, 1947, 
1959, 1968, 2020, 2021, 2072, 2074

Asia, East–China–Shennong / Shên Nung / Shen Nung–The 
Heavenly Husbandman and Mythical Early Emperor of China 1062

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 20, 26, 62, 66, 80, 101, 104, 154, 174, 265, 
352, 465, 653, 754, 1371, 1444, 1641, 1674

Asia, East–Chinese overseas. See Chinese Overseas, Especially 
Work with Soy (Including Chinese from Taiwan, Hong Kong, 
Singapore, etc.)

Asia, East (General) 97, 126, 152, 158, 172, 397, 398, 402, 605, 
611, 614, 727, 771, 1108, 1143, 1235, 1250, 1346, 1377, 1397, 
1403, 1404, 1490, 1631

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 66, 67, 
116, 120, 139, 145, 148, 175, 182, 224, 225, 226, 239, 244, 259, 
270, 279, 322, 363, 377, 380, 389, 398, 411, 448, 466, 519, 608, 
670, 701, 787, 869, 1043, 1107, 1109, 1110, 1120, 1141, 1262, 
1298, 1435, 1555, 1570, 1655, 1750, 1767, 1951

Asia, East–Japan (Nihon or Nippon) 1, 3, 4, 5, 6, 7, 8, 22, 23, 24, 
25, 27, 40, 46, 51, 55, 58, 62, 66, 67, 71, 80, 87, 101, 104, 116, 130, 
138, 139, 145, 148, 149, 153, 154, 158, 159, 170, 172, 187, 188, 
193, 197, 198, 205, 208, 226, 232, 236, 239, 244, 259, 270, 289, 
320, 321, 322, 342, 360, 363, 365, 367, 377, 380, 381, 393, 396, 
397, 398, 449, 465, 478, 486, 554, 596, 601, 605, 608, 610, 618, 
621, 630, 653, 670, 674, 706, 723, 741, 754, 757, 762, 767, 787, 
869, 873, 923, 993, 1006, 1023, 1025, 1045, 1056, 1073, 1076, 
1077, 1079, 1085, 1086, 1114, 1118, 1141, 1184, 1246, 1258, 1262, 
1268, 1298, 1300, 1308, 1310, 1337, 1338, 1345, 1358, 1361, 1371, 
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1381, 1384, 1396, 1416, 1435, 1444, 1461, 1462, 1464, 1471, 1472, 
1476, 1484, 1494, 1507, 1531, 1534, 1536, 1538, 1539, 1541, 1555, 
1570, 1602, 1603, 1622, 1629, 1631, 1640, 1643, 1674, 1675, 1697, 
1708, 1750, 1754, 1764, 1780, 1787, 1788, 1791, 1798, 1800, 1816, 
1820, 1839, 1843, 1862, 1874, 1893, 1899, 1913, 1915, 1939, 1947, 
2072, 2074

Asia, East–Japan–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 6, 7, 8, 23, 26, 154, 754, 1444, 1641, 1643

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 4, 6, 7, 24, 26, 
27, 36, 58, 62, 66, 67, 75, 80, 101, 104, 154, 159, 185, 233, 239, 
265, 273, 329, 342, 380, 398, 442, 486, 495, 572, 585, 596, 605, 
608, 610, 613, 652, 653, 669, 670, 699, 703, 722, 731, 754, 757, 
788, 798, 889, 902, 904, 923, 952, 974, 982, 1006, 1017, 1023, 
1025, 1045, 1050, 1058, 1061, 1073, 1079, 1084, 1108, 1119, 1153, 
1167, 1195, 1196, 1235, 1248, 1258, 1262, 1268, 1295, 1310, 1315, 
1345, 1358, 1371, 1435, 1444, 1462, 1474, 1529, 1552, 1555, 1570, 
1603, 1631, 1640, 1641, 1643, 1647, 1708, 1750, 1787, 1788, 1843, 
1859, 1873, 1893, 1897, 1916, 1947, 1960, 1977, 1997, 2020, 2024, 
2045, 2053, 2056

Asia, East–Korea–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 6, 7, 24, 26, 154, 754, 1371, 1444, 1641

Asia, East–Koreans overseas. See Koreans Overseas, Especially 
Work with Soy

Asia, East–Macao / Macau (Portuguese Colony, then Overseas 
Territory. Returned to China in 1999) 116, 342, 495, 1655

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by 
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang], 
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950) 
3, 6, 7, 8, 17, 20, 26, 32, 34, 40, 44, 49, 51, 52, 54, 58, 62, 66, 67, 
75, 80, 94, 101, 104, 115, 268, 282, 333, 335, 552, 562, 596, 670, 
977, 1043, 1055, 1062, 1069, 1085, 1112, 1435, 2020, 2072

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 6, 8, 62, 66

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia 
Before 1911; Mongolian People’s Republic until 1992) 32, 36

Asia, East–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 80, 101, 104, 154, 174, 185, 265, 653, 754, 1371, 
1444, 1607, 1641

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 5, 6, 
7, 22, 46, 66, 75, 80, 101, 104, 139, 145, 154, 174, 175, 176, 202, 
205, 213, 228, 233, 239, 240, 244, 251, 265, 270, 271, 276, 279, 
282, 317, 333, 343, 345, 356, 365, 375, 389, 391, 395, 398, 427, 
429, 442, 459, 464, 476, 486, 487, 495, 496, 520, 532, 536, 537, 
541, 546, 550, 554, 561, 583, 593, 596, 598, 608, 619, 624, 625, 
632, 635, 636, 642, 643, 644, 645, 646, 650, 651, 653, 669, 670, 

673, 686, 698, 699, 704, 720, 722, 732, 736, 738, 739, 740, 741, 
754, 757, 762, 766, 767, 785, 788, 802, 803, 810, 833, 842, 854, 
855, 857, 859, 860, 861, 862, 864, 869, 873, 882, 897, 902, 906, 
913, 917, 964, 985, 986, 994, 1014, 1017, 1018, 1022, 1023, 1025, 
1027, 1040, 1056, 1058, 1075, 1077, 1079, 1099, 1108, 1112, 1114, 
1116, 1117, 1118, 1119, 1143, 1156, 1167, 1184, 1188, 1200, 1202, 
1203, 1204, 1230, 1243, 1248, 1252, 1258, 1262, 1268, 1273, 1274, 
1275, 1276, 1277, 1293, 1302, 1304, 1308, 1310, 1311, 1312, 1313, 
1319, 1344, 1347, 1353, 1356, 1360, 1365, 1371, 1377, 1378, 1384, 
1387, 1390, 1396, 1397, 1399, 1403, 1404, 1421, 1444, 1445, 1451, 
1452, 1460, 1461, 1462, 1464, 1516, 1529, 1531, 1534, 1535, 1536, 
1537, 1538, 1540, 1541, 1542, 1543, 1544, 1555, 1558, 1559, 1570, 
1572, 1574, 1590, 1603, 1604, 1616, 1637, 1639, 1640, 1647, 1648, 
1697, 1711, 1731, 1735, 1750, 1754, 1791, 1800, 1822, 1840, 1842, 
1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1867, 1894, 1913, 
1918, 1930, 1945, 1947, 1960, 1985, 1997, 2067, 2072, 2074

Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 6, 22, 66, 154, 754, 757, 810, 1444

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet 
or, in Chinese, Sitsang) and Tibetans Outside Tibet 1398, 1475

Asia, East–Trade (Imports or Exports) of Soybeans, Soy Oil, and / 
or Soybean Meal–Statistics. See also Trade (International) 1371

Asia (General, Including East, Southeast, South, Middle East, and 
Central) 306, 607, 689, 752, 1103, 1113, 1202, 1211, 1351, 1571, 
1640, 1641, 1643, 1644, 1645, 1646, 1647, 1648, 1649, 1651, 1720, 
1788

Asia, Middle East–Afghanistan, Islamic State of 442, 464, 495, 
550, 636, 652, 722, 928, 1058, 1167

Asia, Middle East–Bahrain, State of (Also spelled Bahrein) 6, 7

Asia, Middle East–Cyprus 58, 60, 928, 1167, 1295

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Middle Eastern country 42, 
44, 58, 60, 464, 510, 520, 550

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Middle Eastern country 58

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Middle 
Eastern country 42, 44, 58, 60, 510, 520, 550, 636

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for soybeans in a certain Middle 
Eastern country 44, 60, 464, 510, 550

Asia, Middle East–Introduction of Soybeans to. This document 
contains the earliest date seen for the cultivation of soybeans in a 
certain Middle Eastern country 44, 60, 510, 520, 550, 593, 636

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-e-
Irân; Persia before 1935) 6, 7, 234, 345, 375, 464, 501, 509, 524, 
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594, 605, 608, 636, 653, 693, 722, 727, 775, 812, 902, 928, 1025, 
1295, 1552, 1788

Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 464, 495, 510, 
608, 693, 727, 777, 902, 928, 1058, 1068, 1108

Asia, Middle East–Israel and Judaism (State of Israel, Medinat 
Israel; Established May 1948; Including West Bank, Gaza Strip, and 
Golan Heights Since 1967) 44, 58, 202, 205, 208, 342, 360, 380, 
442, 495, 572, 636, 652, 703, 722, 727, 753, 790, 809, 995, 1464, 
1603, 1606

Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan 
until 1949) 177, 181, 342, 380, 442, 464, 495, 550, 572, 636, 652, 
703, 722, 727, 753, 809, 995

Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 132, 
342, 380, 442, 466, 495, 500, 593, 636, 722, 753

Asia, Middle East, Mideast, or Near East (General) 111, 152, 187, 
195, 374, 530, 605, 757, 928, 1006, 1141, 1396, 1490, 1539, 1593

Asia, Middle East–Palestine (Divided between Israel and Jordan in 
1948-49) 44, 58, 60, 342, 380, 442, 495, 572, 652, 703, 753, 809

Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al-
`Arabiya as-Sa`udiya) 520, 593, 605, 608, 636, 722, 727, 777, 790, 
902, 1108, 1167, 1563, 1570

Asia, Middle East–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 104, 375, 501, 594, 693, 754, 928, 934, 1025, 
1563, 1607

Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia, 
Alawiya, and Territory of the Alaouites) 342, 380, 442, 464, 495, 
550, 812, 928, 1058, 1068, 1324, 1516, 1607

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 39, 
42, 58, 104, 154, 273, 317, 330, 375, 389, 442, 495, 572, 653, 693, 
754, 902, 928, 934, 935, 970, 975, 1058, 1068, 1108, 1167, 1235, 
1268, 1295, 1297, 1319, 1444, 1461

Asia, Middle East–Yemen (Formed in May 1990 by the Merger of 
Pro-Soviet South Yemen [People’s Democratic Republic of Yemen, 
Including Aden] and Pro-Western North Yemen [Yemen Arab 
Republic]) 7, 464, 495, 572, 652, 703, 753, 809

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 
1947-1971) 44, 48, 58, 115, 442, 495, 572, 582, 605, 608, 616, 702, 
703, 722, 727, 753, 777, 790, 809, 902, 935, 936, 964, 967, 975, 
1009, 1058, 1108, 1167, 1168, 1169, 1195, 1196, 1235, 1243, 1262, 
1268, 1295, 1310, 1371, 1414, 1420, 1422, 1439, 1479, 1640, 1641, 
1761, 1825, 1859, 1882, 1949, 1961

Asia, South–Bhutan, Kingdom of 48, 58, 703, 753, 809, 995, 1108, 
1394, 1479, 1631, 1641, 1787, 1788, 1859, 1893

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 3, 40, 44, 45, 48, 49, 53, 54, 55, 58, 60, 62, 63, 81, 

115, 117, 121, 122, 125, 149, 158, 161, 166, 167, 170, 180, 191, 
195, 200, 212, 222, 223, 224, 225, 233, 236, 237, 243, 244, 255, 
272, 273, 274, 282, 283, 284, 286, 304, 305, 317, 332, 334, 342, 
355, 357, 360, 364, 374, 380, 384, 389, 397, 402, 405, 407, 411, 
442, 447, 449, 451, 458, 459, 464, 467, 472, 480, 486, 491, 494, 
495, 511, 514, 517, 529, 550, 552, 566, 568, 572, 589, 596, 598, 
605, 608, 617, 618, 623, 626, 631, 636, 648, 652, 653, 668, 688, 
701, 703, 713, 717, 718, 722, 723, 727, 752, 753, 757, 767, 774, 
775, 809, 812, 823, 843, 888, 898, 902, 915, 949, 957, 964, 975, 
983, 994, 995, 1002, 1006, 1019, 1025, 1038, 1076, 1079, 1108, 
1119, 1141, 1161, 1164, 1166, 1168, 1169, 1189, 1195, 1196, 1206, 
1223, 1242, 1243, 1248, 1258, 1262, 1268, 1276, 1283, 1297, 1310, 
1318, 1326, 1334, 1341, 1347, 1360, 1361, 1371, 1373, 1374, 1375, 
1396, 1414, 1420, 1436, 1437, 1443, 1447, 1461, 1464, 1476, 1479, 
1498, 1504, 1510, 1520, 1522, 1551, 1552, 1569, 1571, 1589, 1603, 
1620, 1627, 1634, 1640, 1641, 1650, 1651, 1732, 1759, 1787, 1788, 
1794, 1859, 1893, 1904, 1906, 1911, 1925, 1928, 1941, 1947, 1949, 
1959, 1961, 1972, 2046, 2056

Asia, South–India, Northeast / North-East. The Contiguous Seven 
Sister States and Sikkim–Which are Ethnically Distinct. The States 
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura 44, 48, 55, 58, 60, 1374, 1479

Asia, South–India. Work of the Indian Agricultural Research 
Institute (IARI, New Delhi) with Soyabeans in India. Established 
in 1905 as the Imperial Agricultural Research Institute (Pusa 
Samastipur, and Bihar) 623, 1374, 1464, 1520

Asia, South–India. Work of the Indian Council of Agricultural 
Research (ICAR), the All-India Research Project on Soyabean 
(ICAR, Uttar Pradesh), and the National Research Centre for 
Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 623, 
668, 957, 1076, 1252, 1258, 1268, 1347, 1371, 1373, 1374, 1375, 
1732, 1947

Asia, South–India. Work of the Indian Institute of Science 
(Bangalore) with Soyabeans in India 114, 244, 273, 374

Asia, South (Indian Subcontinent) 530, 605, 699, 1117, 1250, 1539

Asia, South–Introduction of Soy Products to. Earliest document 
seen concerning soybean products in a certain South Asian country. 
Soybeans as such have not yet been reported in this country 442

Asia, South–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
South Asian country. Soybeans as such had not yet been reported by 
that date in this country 442

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain South Asian country 48

Asia, South–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain South Asian 
country 48, 550

Asia, South–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
South Asia 1108
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Asia, South–Introduction of Soybeans to. This document contains 
the earliest date seen for soybeans in a certain South Asian country 
48

Asia, South–Introduction of Soybeans to. This document contains 
the earliest date seen for the cultivation of soybeans in a certain 
South Asian country 48, 616, 968

Asia, South–Nepal, Kingdom of 48, 58, 342, 442, 495, 525, 572, 
610, 636, 652, 653, 657, 703, 718, 722, 727, 733, 753, 757, 790, 
809, 823, 902, 958, 964, 975, 993, 995, 1025, 1058, 1108, 1167, 
1168, 1169, 1195, 1196, 1235, 1262, 1268, 1295, 1396, 1399, 1414, 
1420, 1422, 1461, 1462, 1479, 1487, 1516, 1563, 1603, 1631, 1640, 
1641, 1643, 1787, 1788, 1791, 1859, 1893, 1916, 1947, 1949, 1961

Asia, South–Pakistan, Islamic Republic of (Part of British India 
until 1947. Divided into West Pakistan and East Pakistan 1947-
1971, when East Pakistan Became Independent as Bangladesh) 44, 
48, 53, 55, 58, 60, 115, 224, 225, 300, 342, 343, 363, 380, 442, 464, 
491, 495, 550, 567, 572, 608, 636, 703, 722, 727, 775, 790, 812, 
823, 846, 902, 928, 964, 968, 975, 1058, 1108, 1164, 1167, 1168, 
1195, 1196, 1235, 1248, 1262, 1291, 1295, 1318, 1371, 1420, 1479, 
1640, 1641, 1787, 1788, 1859, 1893, 1961

Asia, South–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 48, 282, 516, 529, 566, 623, 733, 846, 895, 
936, 957, 1025, 1207, 1258, 1341, 1371, 1394, 1399, 1424, 1563, 
1607, 1641, 1787, 1893

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 6, 7, 
19, 44, 50, 55, 58, 60, 161, 212, 216, 236, 380, 419, 442, 464, 471, 
482, 486, 495, 516, 550, 556, 566, 570, 572, 581, 582, 591, 605, 
606, 608, 622, 636, 640, 641, 652, 653, 657, 660, 663, 685, 701, 
703, 706, 710, 716, 718, 722, 724, 727, 731, 737, 747, 753, 756, 
757, 775, 777, 779, 790, 809, 811, 813, 814, 823, 825, 840, 841, 
843, 847, 863, 877, 878, 879, 880, 881, 892, 895, 899, 900, 902, 
904, 914, 918, 926, 935, 937, 963, 964, 972, 974, 975, 982, 983, 
992, 994, 995, 997, 1005, 1006, 1025, 1040, 1058, 1076, 1108, 
1119, 1128, 1137, 1144, 1149, 1158, 1164, 1166, 1168, 1169, 1189, 
1190, 1191, 1192, 1194, 1195, 1196, 1197, 1198, 1207, 1235, 1256, 
1258, 1262, 1268, 1293, 1295, 1297, 1303, 1318, 1321, 1323, 1331, 
1332, 1333, 1336, 1339, 1370, 1371, 1395, 1396, 1414, 1415, 1419, 
1420, 1422, 1424, 1425, 1430, 1439, 1446, 1453, 1455, 1461, 1479, 
1546, 1547, 1552, 1581, 1592, 1595, 1603, 1627, 1640, 1641, 1651, 
1661, 1742, 1754, 1787, 1788, 1859, 1893, 1947, 1949, 1961

Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British 
Borneo before 1984) 1108

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 
to the 1980s; Also Khmer Republic) 6, 44, 47, 49, 54, 58, 101, 104, 
154, 282, 375, 398, 486, 572, 647, 652, 754, 995, 1203, 1258, 1444, 
1603, 1641, 1787, 1788, 1859, 1893

Asia, Southeast (General) 494, 530, 605, 699, 885, 1076, 1108, 
1114, 1117, 1238, 1310, 1313, 1371, 1405, 1539

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East 

Indies, or Dutch East Indies before 1945) (Including Islands of 
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West 
Irian], and Sumatra) 5, 6, 7, 21, 26, 44, 46, 50, 53, 55, 58, 60, 62, 
63, 66, 80, 101, 104, 111, 113, 114, 116, 117, 120, 121, 122, 127, 
129, 130, 131, 139, 142, 144, 148, 149, 150, 153, 154, 158, 159, 
162, 163, 165, 166, 168, 169, 175, 198, 199, 200, 201, 205, 207, 
213, 226, 228, 230, 233, 234, 239, 244, 256, 260, 264, 268, 270, 
271, 279, 282, 283, 284, 290, 317, 342, 366, 374, 380, 383, 389, 
397, 398, 406, 440, 442, 464, 491, 494, 495, 550, 572, 580, 596, 
598, 603, 605, 608, 618, 627, 633, 636, 648, 652, 653, 669, 674, 
699, 701, 703, 708, 722, 723, 725, 727, 753, 754, 757, 772, 773, 
787, 790, 798, 809, 822, 823, 843, 869, 888, 889, 894, 902, 969, 
995, 998, 1006, 1023, 1073, 1076, 1079, 1108, 1109, 1117, 1119, 
1121, 1122, 1148, 1152, 1156, 1167, 1195, 1204, 1233, 1234, 1235, 
1246, 1248, 1258, 1262, 1268, 1295, 1297, 1301, 1303, 1305, 1314, 
1317, 1319, 1320, 1322, 1337, 1344, 1350, 1358, 1360, 1361, 1371, 
1374, 1379, 1387, 1388, 1396, 1443, 1444, 1451, 1494, 1522, 1529, 
1555, 1570, 1603, 1629, 1631, 1634, 1640, 1641, 1647, 1649, 1708, 
1748, 1754, 1787, 1788, 1791, 1859, 1893, 1904, 1930, 1947, 1976, 
1977, 1988, 1997, 2057, 2058, 2059

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 7, 21, 26, 62, 154, 598, 754, 1371, 
1444

Asia, Southeast–Indonesians overseas. See Indonesians Overseas, 
Especially Work with Soy

Asia, Southeast–Laos 44, 47, 58, 342, 380, 398, 401, 442, 495, 566, 
572, 647, 652, 925, 1235, 1258, 1295, 1641, 1787, 1788, 1800, 
1859, 1893

Asia, Southeast–Malaysia, Federation of (Including East Malaysia 
Composed of Sarawak and Sabah. British Borneo or North Borneo 
from about 1881 to 1963). Federation of Malaya before 1963 6, 7, 
44, 50, 58, 60, 226, 239, 342, 343, 380, 389, 398, 406, 436, 442, 
464, 486, 494, 495, 503, 550, 572, 592, 605, 608, 622, 636, 647, 
653, 701, 732, 757, 790, 798, 860, 902, 964, 965, 975, 1041, 1058, 
1108, 1141, 1248, 1258, 1264, 1268, 1295, 1303, 1371, 1372, 1516, 
1570, 1587, 1603, 1640, 1641, 1708, 1754, 1859, 1951

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 
44, 45, 48, 50, 55, 58, 60, 115, 224, 225, 342, 397, 398, 401, 653, 
757, 1058, 1167, 1235, 1258, 1295, 1374, 1488, 1516, 1633, 1640, 
1641, 1787, 1788, 1893, 2073

Asia, Southeast–Philippines, Republic of the 50, 55, 58, 104, 115, 
122, 132, 153, 154, 224, 225, 244, 261, 265, 330, 338, 342, 380, 
398, 411, 442, 445, 464, 486, 494, 495, 550, 572, 595, 596, 598, 
605, 608, 609, 614, 618, 622, 636, 652, 653, 657, 661, 669, 671, 
699, 703, 722, 723, 727, 753, 754, 757, 767, 790, 798, 809, 812, 
898, 902, 964, 973, 975, 995, 1023, 1025, 1056, 1058, 1106, 1108, 
1117, 1195, 1196, 1235, 1248, 1258, 1268, 1273, 1286, 1295, 1303, 
1310, 1319, 1352, 1371, 1443, 1444, 1464, 1516, 1603, 1640, 1641, 
1658, 1708, 1754, 1787, 1788, 1791, 1859, 1893, 1947

Asia, Southeast–Singapore (Part of the Straits Settlements [British] 
from 1826 to 1946) 6, 7, 60, 124, 226, 239, 344, 378, 389, 398, 
495, 572, 608, 652, 653, 701, 703, 708, 753, 757, 1262, 1494, 1502, 
1555, 1655, 1859
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Asia, Southeast–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 101, 104, 154, 174, 254, 265, 375, 401, 436, 
566, 647, 754, 925, 1371, 1444, 1488, 1607, 1879

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 6, 7, 50, 
58, 104, 115, 122, 126, 153, 154, 161, 226, 244, 278, 282, 300, 360, 
363, 389, 397, 398, 464, 486, 491, 529, 550, 554, 597, 598, 603, 
605, 608, 609, 615, 618, 621, 622, 629, 630, 636, 653, 699, 701, 
705, 722, 723, 727, 754, 757, 767, 777, 790, 798, 823, 854, 902, 
961, 964, 971, 975, 976, 993, 994, 1023, 1025, 1058, 1108, 1117, 
1119, 1167, 1168, 1192, 1195, 1196, 1203, 1231, 1235, 1248, 1250, 
1258, 1262, 1268, 1295, 1303, 1360, 1371, 1396, 1443, 1444, 1462, 
1487, 1570, 1571, 1572, 1603, 1604, 1609, 1615, 1627, 1640, 1641, 
1643, 1644, 1646, 1708, 1748, 1749, 1751, 1754, 1787, 1788, 1791, 
1825, 1841, 1859, 1862, 1893, 1947

Asia, Southeast–Timor-Leste (East Timor) 7, 1879

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 6, 44, 47, 58, 110, 159, 174, 254, 
331, 342, 380, 398, 442, 464, 486, 495, 526, 550, 566, 572, 647, 
652, 653, 725, 757, 1096, 1108, 1167, 1195, 1196, 1203, 1256, 
1258, 1268, 1295, 1303, 1371, 1414, 1518, 1595, 1603, 1640, 1641, 
1754, 1787, 1788, 1859, 1893, 1947, 1951

Asia, soyfoods movement in. See Soyfoods Movement in Asia

Asia, Transcaucasia–Azerbaijan (Azerbaijani Republic; Formerly 
Azerbaijan SSR, a Transcaucasian Soviet Republic from 1917 to 
Dec. 1991. Also spelled Azerbaidzhan, Aderbijan) 1607, 1642, 1936

Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian 
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991) 
1607, 1642, 1830, 1936

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia. 
Formerly Transcaucasian Soviet Republics from about 1917 to Dec. 
1991) 41

Asparagus bean. See Yard-Long Bean or Asparagus Bean

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Atlantic Ocean islands. See Oceania

Australasia. See Oceania

Australia. See Oceania–Australia

AVRDC–The World Vegetable Center. Named Asian Vegetable 
Research and Development Center (AVRDC) from 1971 to 2008 
(Shanhua, Taiwan) 306, 365, 427, 429, 476, 486, 487, 496, 532, 
541, 550, 561, 583, 596, 608, 619, 624, 625, 632, 635, 636, 639, 
642, 643, 644, 645, 646, 650, 651, 661, 669, 673, 686, 698, 699, 
704, 720, 725, 732, 736, 738, 739, 740, 741, 762, 766, 767, 785, 
788, 793, 794, 802, 803, 810, 828, 833, 835, 839, 842, 854, 855, 

857, 859, 860, 861, 862, 873, 897, 906, 913, 917, 985, 986, 994, 
1014, 1017, 1018, 1022, 1025, 1027, 1040, 1075, 1077, 1079, 1099, 
1108, 1112, 1114, 1116, 1117, 1118, 1143, 1146, 1156, 1184, 1188, 
1200, 1201, 1202, 1203, 1204, 1230, 1243, 1248, 1252, 1262, 1268, 
1271, 1273, 1274, 1275, 1276, 1277, 1283, 1286, 1288, 1293, 1302, 
1304, 1308, 1310, 1311, 1312, 1313, 1319, 1344, 1347, 1353, 1356, 
1360, 1371, 1377, 1378, 1384, 1387, 1390, 1396, 1397, 1399, 1403, 
1404, 1421, 1445, 1452, 1460, 1461, 1462, 1516, 1534, 1535, 1536, 
1537, 1538, 1540, 1541, 1542, 1543, 1544, 1558, 1559, 1572, 1574, 
1590, 1603, 1604, 1609, 1615, 1616, 1637, 1639, 1640, 1643, 1647, 
1648, 1697, 1711, 1731, 1735, 1744, 1754, 1777, 1791, 1800, 1822, 
1840, 1855, 1856, 1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 
1867, 1894, 1918, 1946, 1947, 1960, 1969, 1985, 1997, 2018, 2045, 
2067, 2074

Azuki Bean. Vigna angularis (Willd.) Ohwi & Ohashi. Also called 
Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red Bean, Red 
Mung Bean, Small Red Bean. Japanese–Kintoki, Komame, Shôzu. 
Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small Bean], Ch’ih 
Hsiao Tou [Red Small Bean]. Former scientifi c names: Phaseolus 
radiatus (L.), Dolichos angularis (Willd.), Phaseolus angularis 
(Willd.) Wight, or Azukia angularis (Willd.) Ohwi 1, 397, 402, 427, 
610, 671, 741, 757, 1019, 1112, 1117, 1231, 1379, 1531

Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco, 
California). Acquired by Vitasoy on 27 May 1993 993, 1298, 1655

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless 
Bacon, Ham, Chorizo and Other Pork-related Products

Bacteria causing toxicity. See Toxins and Toxicity in Foods and 
Feeds–Microorganisms, Especially Bacteria, and that Cause Food 
Poisoning

Bambarra groundnuts (Voandzeia subterranea). Also spelled 
Bambara 3, 115, 119, 147, 161, 397, 402

Barges used to transport soybeans. See Transportation of Soybeans 
or Soy Products to Market by Water Using Barges, Junks, etc

Barricini Foods (Mountain Lakes, New Jersey)–Soy Ice Cream 
Company. Acquired Farm Foods and Ice Bean on 31 May 1985. 
Sold Farm Foods to 21st Century in 1993 1246, 1298, 1343

Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Bean curd. See Tofu

Bean curd skin. See Yuba

Bean paste. See Miso

Belleme, John. See American Miso Co. (Rutherfordton, North 
Carolina)

Benni, Benne, Benniseed. See Sesame Seed

Berczeller, Laszlo (1890-1955) 70, 83, 107, 170, 171, 1249, 1504, 
1510, 1823
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Bibliography and / or Review of the Literature (Contains More 
Than 50 References or Citations) 28, 30, 31, 58, 59, 61, 62, 63, 64, 
68, 69, 73, 76, 105, 109, 115, 119, 122, 135, 151, 186, 191, 233, 
234, 252, 253, 294, 331, 332, 381, 398, 402, 405, 421, 435, 441, 
450, 460, 481, 494, 530, 536, 555, 564, 565, 573, 577, 605, 611, 
632, 635, 637, 653, 669, 695, 734, 757, 767, 772, 834, 854, 856, 
859, 873, 935, 959, 962, 975, 1019, 1021, 1023, 1057, 1064, 1074, 
1075, 1118, 1121, 1140, 1230, 1231, 1245, 1262, 1288, 1310, 1314, 
1356, 1405, 1434, 1451, 1452, 1477, 1478, 1479, 1480, 1504, 1510, 
1512, 1569, 1603, 1606, 1640, 1679, 1680, 1681, 1683, 1685, 1688, 
1695, 1697, 1703, 1735, 1776, 1783, 1831, 1842, 1843, 1878, 1990

Biloxi soybean variety. See Soybean Varieties USA–Biloxi

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 170, 175, 259, 950, 1464, 1769

Biological control. See Integrated Pest Management (IPM)

Biotechnology applied to soybeans. See Genetic Engineering, 
Transgenics, Transgenic Plants and Biotechnology / Biotech

Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 397, 
402, 748, 808, 947, 1026, 1375

Black soybeans. See Soybean Seeds–Black

Black-eyed pea. See Cowpea–Vigna unguiculata

Blender, Electric (Kitchen Appliance)–Including Liquefi er, 
Liquidizer, Liquifi er, Osterizer, Waring Blender, Waring Blendor, 
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 602

Boca Burger. See Kraft Foods Inc.

Bongkrek poisoning. See Toxins and Toxicity in Foods and Feeds–
Bongkrek Poisoning Factors

Borden, Inc. (Columbus, Ohio; New York City, New York; 
Waterloo, Iowa; Elgin and Kankakee, Illinois) 190, 201, 279, 1480

Botany–Soybean 32, 58, 62, 331, 576, 695, 767, 1010, 1021, 1694

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North 
America in 1765. See also: (1) His Ancestors and Descendants. (2) 
James Flint 1086, 1464

Boyer, Robert. See Ford, Henry

Brady Crop Cooker. See Extruders and Extrusion Cooking, Low 
Cost–Brady Crop Cooker

Bran, soy. See Fiber, Soy

Brassica napus. See Rapeseed

Brassica napus (L.) var. napus. See Canola

Brazil. See Latin America, South America–Brazil

Breeding of soybeans. See Genetic Engineering, Transgenics, 
Transgenic Plants and Biotechnology / Biotech, Irradiation 
of Soybeans for Breeding and Variety Development, Variety 
Development and Breeding

Breeding of Soybeans and Classical Genetics 32, 34, 35, 36, 37, 38, 
39, 40, 41, 42, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 58, 294, 
331, 356, 427, 454, 506, 527, 532, 541, 552, 576, 626, 631, 635, 
636, 645, 651, 767, 777, 798, 812, 854, 866, 871, 873, 906, 959, 
969, 986, 1029, 1034, 1038, 1039, 1045, 1046, 1047, 1056, 1063, 
1079, 1093, 1111, 1112, 1113, 1161, 1165, 1252, 1256, 1257, 1259, 
1274, 1289, 1290, 1292, 1295, 1297, 1304, 1305, 1306, 1311, 1328, 
1368, 1377, 1382, 1389, 1396, 1417, 1430, 1464, 1541, 1808, 1905, 
1964, 2012

Breeding or Selection of Soybeans for Use as Soy Oil or Meal 1795

Breeding soybeans for food uses. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Brew fl akes, soybean. See Soy Flour or Flakes–Use in Brewing

Briggs, George M. (1884-1970, Univ. of Wisconsin) 345

British Arkady Company Ltd. and British Arkady Holdings Ltd. 
(Manchester, England). Subsidiary of ADM of the USA. Including 
the Haldane Foods Group 210, 279

British Columbia. See Canadian Provinces and Territories–British 
Columbia

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. 
Also called Faba Bean, Fava Bean, Double Bean, Horse Bean, 
Horsebean. Chinese–Candou (“silkworm bean”). Japanese–
Soramame. German–Ackerbohne, Saubohne or Buschbohne. 
French–Grosse Fève, Fève de Marais, Féverole, Faverole, Gourgane 
397, 402, 421, 1206

Brown rice. See Rice, Brown

Brown soybeans. See Soybean Seeds–Brown

Bubuk Kedele / Kedelai. See Roasted Whole Soy Flour / Powder or 
Grits in Indonesia–Bubuk Kedele / Bubuk Kedelai (Roasted with 
Dry Heat, Full-Fat)

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Bunge Corp. (White Plains, New York). Including Lauhoff Grain 
Co. (Danville, Illinois) since 1979 345, 787, 819, 1298, 1836

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burke, Armand. See Soya Corporation of America and Dr. Armand 
Burke
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Burlison, William Leonidas (1882-1958, Univ. of Illinois) 1111, 
1161

Burma. See Asia, Southeast–Myanmar

Butter-beans. See Lima Bean

Cacoja (France). See Sojinal / Biosoja

Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Cake or meal, soybean. See Soybean Meal

Calf, Lamb, or Pig Milk Replacer
 Replacers 519, 1057

California. See United States–States–California

Canada 5, 6, 7, 16, 34, 38, 40, 41, 49, 54, 58, 63, 101, 104, 145, 
152, 154, 171, 237, 257, 334, 348, 366, 407, 428, 576, 653, 697, 
754, 757, 764, 765, 776, 781, 787, 827, 832, 866, 874, 923, 996, 
1023, 1080, 1085, 1107, 1135, 1160, 1198, 1200, 1221, 1225, 1229, 
1235, 1262, 1268, 1310, 1343, 1345, 1346, 1393, 1425, 1428, 1435, 
1444, 1455, 1460, 1461, 1476, 1493, 1546, 1562, 1588, 1607, 1633, 
1653, 1655, 1675, 1705, 1742, 1750, 1752, 1767, 1775, 1784, 1787, 
1795, 1823, 1836, 1852, 1856, 1876, 1880, 1887, 1893, 1901, 1913, 
1928, 1943, 1944, 1945, 1947, 1949, 2053, 2056, 2070

Canada. See Ontario Soybean Growers (Marketing Board)

Canada–Child Haven International. See Child Haven International 
(Maxville, Ontario, Canada)

Canada–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 101, 104, 154, 754, 1444, 1607

Canada–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 5, 6, 16

Canadian Provinces and Territories–Alberta 16, 866

Canadian Provinces and Territories–British Columbia 34, 1435, 
1856, 1876

Canadian Provinces and Territories–Manitoba 16, 34, 1345

Canadian Provinces and Territories–New Brunswick 34

Canadian Provinces and Territories–Nova Scotia 34

Canadian Provinces and Territories–Ontario 34, 407, 832, 866, 874, 
1023, 1160, 1221, 1229, 1262, 1343, 1435, 1562, 1742, 1767, 1775, 
1784, 1823, 1880, 2053, 2056

Canadian Provinces and Territories–Québec (Quebec) 34, 171, 237, 
428, 781, 1345, 1836, 1876, 1887

Canadian Provinces and Territories–Saskatchewan 16, 1947

Canadian soybean varieties. See Soybean Varieties Canada

Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

Cancer, breast, prevention and diet. See Diet and Breast Cancer 
Prevention

Cancer, endometrium/uterus, prevention and diet. See Diet and 
Breast Cancer Prevention

Cancer, prostate, prevention and diet. See Diet and Prostate Cancer 
Prevention

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as 
an Hydrogenated Oil 1671, 1895, 1927

Cannabis sativa. See Hemp

Canola (Brassica napus (L.) var. napus)–An Improved Variety of 
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic 
Acid 1653

Cape Verde. See Africa–Cape Verde or Cape Verde Islands (Ilhas do 
Cabo Verde. República de Cabo Verde)

Carbohydrates–Dietary Fiber (Including Complex Carbohydrates, 
Bran, Water-Soluble and Water-Insoluble Fiber) 830, 1549, 1594

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 1858

Cardiovascular Disease and Diet Therapy, Especially Heart Disease 
and Stroke, But Including Cholesterol Reduction, and Hypertension 
(High Blood Pressure). Soy Is Not Always Mentioned 554, 788, 
1650, 1839, 1845, 1990

Cargill. See Lucas Meyer GmbH (Hamburg, Germany)

Cargill, Inc. (Minneapolis, Minneapolis) 190, 1246, 1249, 1298, 
1823, 1836, 1917, 1975, 1989, 1995, 2062

Caribbean. See Latin America–Caribbean

Caribbean, soyfoods movement in. See Soyfoods Movement the 
Caribbean

Cartoons or Cartoon Characters 420

Casein or Caseinates–Problems in So-Called Non-Dairy Products 
1298

Catering. See Foodservice and Institutional Feeding or Catering

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or 
Unspecifi ed Uses Fed Soybeans, Soybean Forage, or Soybean Cake 
or Meal as Feed 5, 781
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Cenex. See CHS Cooperatives

Central America. See Latin America–Central America

Central America, soyfoods movement in. See Soyfoods Movement 
in Mexico and Central America

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix 
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna, 
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding 
company], operating as a member of the Eridania / Beghin-Say 
agro-industrial group, within Ferruzzi-Montedison. Acquired in 
Oct. 2002 by Bunge 179, 190, 211, 264, 279, 301, 337, 385, 481, 
544, 832, 1053, 1067, 1246, 1249, 1298, 1380, 1584, 1836

Centro Nacional de Pesquisa de Soja (National Soybean Research 
Center, CNPS or CNPSo). See Empresa Brasiliera

Cereol. See Ferruzzi-Montedison (Italy)

Certifi cates of Meritorious Service. See American Soybean 
Association (ASA)–Certifi cate / Certifi cates of Meritorious Service

Certifi cation of soybean seeds. See Seed Certifi cation (Soybeans)

Ceylon. See Asia, South–Sri Lanka

Checkoff programs (state and national). See American Soybean 
Association (ASA)–Checkoff Programs

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Cheese, cream. See Soy Cream Cheese

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 83, 105, 119, 158, 169, 242, 
397, 405, 464, 757, 1864, 2025

Chemistry and Soils, Bureau. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural and Industrial 
Chemistry

Chemurgy, the Farm Chemurgic Movement, and the Farm 
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler 
McMillen, William J. Hale, and Francis P. Garvan) 674, 1384, 1448

Chenopodium quinoa Willd. See Quinoa

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

Chicken, meatless. See Meat Alternatives–Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage, 
or Soybean Cake or Meal as Feed 1048, 1473

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans. 
Cicer arietinum L. Including Hummus / Hummous 49, 296, 334, 
397, 402, 421, 1399, 1794, 1843

Child Haven International (Headquarters: Maxville, Ontario, 
Canada). Founded by Fred and Bonnie Cappuccino in 1985. Homes 
in India, Bangladesh, Nepal and Tibet 1949

China. See Asia, East–China

China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 1371

Chinese Overseas, Especially Work with Soy (Including Chinese 
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 50, 60, 139, 
226, 523, 597, 653, 674, 757, 787, 818, 1085, 1107, 1278, 1518, 
1951

Chinese restaurants outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Cholesterol. See Lipids–Effects on Blood Lipids

Chongkukjang. See Natto, Korean-Style

Chou doufu. See Tofu, Fermented–Stinky Tofu (pinyin: Chou 
Doufu (W.-G. Ch’ou Toufu)

Chronology / Timeline 289, 322, 379, 396, 429, 478, 674, 781, 787, 
788, 832, 1085, 1086, 1207, 1245, 1246, 1249, 1298, 1384, 1566, 
1768, 1783, 1804, 1841, 1897, 1952, 2013, 2071, 2072, 2073, 2074

CHS Cooperatives, Including Cenex, Inc. and Harvest States 
Cooperatives (Which Includes Honeymead) 1836

Chun King 1050, 1874

Cicer arietinum. See Chickpeas or Garbanzo Beans

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or 
Seed Uses

Climate change. See Global Warming / Climate Change as 
Environmental Issues

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 772, 963

Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually 
Contains Soy) 1334

Coffee, soy. See Soy Coffee

Coker Pedigreed Seed Co. (Hartsville, South Carolina) 38, 552, 
576, 910, 1052, 1111, 1435

Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold
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Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Combines. Also called the Combined Harvester-Thresher in the 
1920s and 1930s (Combine) 947, 978, 1365, 1699, 1741

Commercial natto. See Natto Production–How to Make Natto on a 
Commercial Scale

Commercial soy fl our. See Soy Flour Production–How to Make Soy 
Flour on a Commercial Scale

Commercial soy products–earliest. See Historical–Earliest 
Commercial Product

Commercial Soy Products–New Products, Mostly Foods 142, 215, 
296, 394, 813

Commercial soy sauce. See Soy Sauce Production–How to Make 
Soy Sauce on a Commercial Scale

Commercial tempeh. See Tempeh Production–How to Make 
Tempeh on a Commercial Scale

Commercial yuba. See Yuba Production–How to Make Yuba on a 
Commercial Scale

Commissioner of Patents, Agriculture. See United States 
Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)

Comoros. See Africa–Comoros, Federal Islamic Republic of the. 
Isles Comores. Comoro Islands

Compact Discs (CD-ROM)–References to a Compact Disc in Non-
CD Documents 1530, 1569

Component / value-based pricing of soybeans. See Seed Quality

Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Computer Software, Computerized Information Services, and 
Modeling / Simulation Related to Soy 576, 670, 843, 1060, 1155, 
1530, 1610, 1653

Computerized Databases and Information Services, Information 
or Publications About Those Concerning Soya 322, 491, 573, 576, 
611, 670, 763, 780, 834, 851, 1061, 1085, 1155, 1159, 1165, 1200, 
1230, 1234, 1246, 1434, 1512, 1528, 1530, 1569, 1618, 1622, 1653, 
1672, 1718, 1727, 1747, 1780, 1782, 1799, 1845, 1907, 1928, 1936, 
1947, 1950, 1965, 2011, 2013, 2027, 2037, 2065

Computers (General) and Computer Hardware Related to Soybean 
Production and Marketing. See also: Computer Software 363, 458, 
459, 498, 1531, 1764, 1798, 1895, 1916, 2051

Concentrated soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Concerns about the Safety, Toxicity, or Health Benefi ts of Soy in 
Human Diets 1707

Condensed soymilk. See Soymilk, Concentrated or Condensed 
(Canned, Bottled, or Bulk)

Conservation of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Continental Grain Co. See ContiGroup Companies, Inc.

Continental Grain Co. Named ContiGroup Companies from 1999 
until 2008 (New York, New York) 396

Cookbooks, vegetarian. See Vegetarian Cookbooks

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 62, 89, 255, 481, 666, 668, 772, 789, 
791, 864, 889, 988, 996, 1224, 1240, 1243, 1370, 1459, 1533, 1561, 
1650, 1815, 1845, 1927

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 124, 148, 234, 274, 279, 305, 317, 
360, 408, 409, 469, 505, 573, 612, 622, 623, 728, 818, 829, 897, 
1006, 1103, 1154, 1161, 1192, 1199, 1257, 1289, 1297, 1303, 1318, 
1341, 1364, 1366, 1371, 1373, 1427, 1430, 1461, 1530, 1653, 1705, 
1748, 1823, 1897, 1906

Cooperative soybean crushers. See Soybean Crushers (USA), 
Cooperative

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Corn Gluten 2, 17, 153, 234, 266, 280, 
290, 342, 345, 376, 380, 411, 442, 462, 466, 491, 495, 552, 572, 
637, 652, 653, 665, 757, 763, 780, 818, 830, 865, 909, 959, 1349, 
1357, 1412, 1436, 1438, 1490, 1496, 1519, 1564, 1666, 1678, 1734, 
1759, 1800, 1840, 1885, 1902, 1928

Cornell University (Ithaca, New York), and New York State 
Agric. Experiment Station (Geneva, NY)–Soyfoods Research & 
Development 99, 139, 178, 230, 338, 752, 815, 894, 1082, 1121, 
1122, 1141, 1193, 1211, 1236, 1357, 1361, 1464, 1800

Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil, 
Cake, and Meal 21, 24, 25, 1285

Cottonseed Flour. Previously Spelled Cotton-Seed Flour 118, 267

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 929

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 
6, 9, 10, 11, 12, 13, 14, 15, 16, 17, 20, 23, 167, 202, 275, 501, 928, 
929, 1478, 1783

Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed 
7, 19, 24, 25, 66, 510
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Cover Crop, Use of Soybeans as. See also: Intercropping 55, 699, 
849, 1816

Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms 
and Their Cognates / Relatives in Various Languages 397, 402

Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly 
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean, 
Yardlong Cowpea. Chinese: Jiangdou. Previous scientifi c names: 
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920), 
Vigna Katiang (1889) 51, 119, 177, 397, 402, 416, 417, 418, 421, 
425, 494, 512, 546, 587, 699, 748, 886, 909, 947, 948, 990, 991, 
1088, 1104, 1233, 1276, 1324, 1379, 1385, 1419, 1496, 1525, 1532, 
1554, 1587, 1638, 1675, 1679, 1729, 1733, 1734, 1764, 1798, 1803, 
1813, 1821

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 41, 58

Crayons. See Candles, Crayons, and Soybean Wax

Cream, sour, alternative. See Sour Cream Alternatives

Creamer or soy cream for coffee. See Coffee Creamer / Whitener

Crop Rotation Using Soybean Plants for Soil Improvement 45, 48, 
51, 53, 55, 115, 331, 456, 528, 546, 592, 615, 833, 849, 946, 956, 
977, 1133, 1190, 1271, 1359, 1391, 1400, 1523, 1635, 1772, 1786, 
1870, 1872, 1889, 1890, 1892, 1910, 1925, 2006, 2047

Cropping Systems: Intercropping, Interplanting, Mixed Cropping 
or Mixed Planting (Often Planted in Alternating Rows with Some 
Other Crop) 3, 33, 43, 98, 193, 345, 499, 512, 516, 525, 621, 625, 
695, 721, 733, 906, 946, 971, 977, 1021, 1026, 1060, 1061, 1071, 
1077, 1104, 1232, 1310, 1399, 1451, 1542, 1638, 1689, 2032

Crown Iron Works Co. (Minneapolis, Minnesota). Maker of 
Soybean Processing Equipment. Acquired by CPM (Formerly 
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 1823

Crushing, soybean–equipment manufacturers. See Anderson 
International Corp., Crown Iron Works Co., French Oil Mill 
Machinery Co.

Crushing statistics for soybeans, and soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne, 
Indiana)

Cultural Practices, Cultivation & Agronomy (Including Crop 
Management, Erosion, Planting, Seedbed Preparation, Water 
Management / Irrigation) 55, 58, 62, 71, 87, 138, 162, 163, 193, 
262, 263, 282, 325, 331, 343, 358, 372, 426, 431, 497, 499, 501, 
502, 505, 510, 516, 524, 537, 540, 567, 593, 606, 616, 625, 629, 
636, 665, 679, 695, 741, 749, 786, 792, 802, 843, 854, 888, 916, 
933, 936, 938, 946, 955, 966, 967, 968, 971, 972, 980, 1010, 1014, 
1020, 1021, 1025, 1036, 1039, 1042, 1060, 1065, 1066, 1075, 1077, 

1090, 1091, 1092, 1140, 1181, 1243, 1257, 1262, 1263, 1272, 1275, 
1310, 1311, 1317, 1319, 1320, 1365, 1371, 1449, 1483, 1492, 1528, 
1532, 1535, 1537, 1542, 1586, 1587, 1604, 1609, 1615, 1900, 1948, 
1981, 1998

Cultures of nitrogen fi xing bacteria for soybeans. See Nitrogen 
Fixing Cultures

Curds Made from Soymilk (Soft, Unpressed Tofu) as an End 
Product or Food Ingredient. In Japanese: Oboro. In Chinese: 
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foo-
fah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd 
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary 
Syrup) 62, 653, 973

Cutlets, meatless. See Meat Alternatives–Meatless Cutlets

Dairy alternatives (soy based). See Coffee Creamer / Whitener 
or Cream Alternative, Sour Cream Alternatives, Soy Cheese–
Fermented, Soy Cheese–Non-Fermented, Soy Cheese or Cheese 
Alternatives, Soy Cheesecake or Cream Pie, Soy Cream Cheese, 
Soy Pudding, Custard, Parfait, or Mousse, Soy Yogurt, Soymilk, 
Soymilk, Fermented, Soymilk, Fermented–Soy Kefi r, Tofu (Soy 
Cheese), Whip Topping

Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black 
Soybeans–from Japan

Daitokuji Fermented Black Soybeans–from Japan. In Japan called 
Daitokuji Natto or Daitoku-ji Natto 993

Dawa-dawa. See Natto–Soybean Dawa-dawa

Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Co-
operative Association until 1969) and Dawson Food Ingredients 
(from 1974)–Cooperative 1836

Daylength Neutrality. See Soybean–Physiology–Photoperiod 
Insensitivity

Day-neutral soybean varieties. See Soybean–Physiology–Day-
Neutral / Photoperiod Insensitive Soybean Varieties

Death certifi cates. See Obituaries, Eulogies, Death Certifi cates, and 
Wills

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Detection of soy proteins. See Soy Proteins–Detection

Detergents or soaps made from soy oil. See Soaps or Detergents

DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 1246

Developing countries, soybean production in. See Tropical and 
Subtropical Countries, Soybean Production in (Mostly in

Developing nations. See Third World

Development, sustainable. See World Problems–Sustainable 
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Development and Growth

Diabetes and Diabetic Diets 3, 40, 62, 1819, 1845

Dies, Edward Jerome (1891-1979) 781

Diesel Fuel, SoyDiesel, Biodiesel, or Artifi cial Petroleum (Made 
from Methyl Esters of Soybean Oil) 58, 1384, 1916, 1927, 1928, 
1935

Diet and Breast Cancer Prevention (Soy Is Usually Mentioned) 
1384, 1750, 1839, 1845

Diet and Endometrial Cancer Prevention (Soy May Not Be 
Mentioned). The Endometrium is the Mucus Membrane Lining of 
the Uterus 1845

Diet and Prostate Cancer Prevention (Soy Is Usually Mentioned) 
1750, 1839, 1845

Directories–Soybean Processors (Including Soyfoods 
Manufacturers), Researchers, Conference Attendees, and Other 
Names and Addresses Related to Soyfoods, Vegetarianism, 
Macrobiotics, etc. See also Directories–Japanese American in USA 
29, 58, 143, 172, 190, 237, 309, 312, 426, 530, 547, 608, 667, 772, 
866, 935, 964, 975, 993, 1114, 1118, 1183, 1195, 1196, 1268, 1310, 
1344, 1402, 1422, 1460, 1539, 1540, 1581, 1597, 1604

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 32, 55, 58, 62, 186, 193, 268, 331, 
356, 403, 452, 463, 486, 507, 509, 520, 534, 536, 537, 547, 548, 
555, 562, 574, 576, 587, 595, 598, 599, 611, 616, 619, 620, 626, 
627, 629, 634, 639, 644, 661, 669, 671, 673, 695, 704, 726, 747, 
748, 767, 771, 783, 793, 794, 808, 817, 828, 831, 834, 835, 839, 
843, 849, 859, 887, 910, 944, 947, 961, 962, 973, 976, 1017, 1021, 
1025, 1055, 1056, 1064, 1094, 1097, 1117, 1130, 1134, 1162, 1174, 
1182, 1217, 1243, 1253, 1275, 1277, 1287, 1305, 1310, 1313, 1320, 
1352, 1356, 1373, 1375, 1377, 1379, 1389, 1451, 1458, 1473, 1477, 
1521, 1544, 1557, 1574, 1597, 1603, 1653, 1679, 1685, 1686, 1697, 
1703, 1795, 1894, 1948, 2029, 2030, 2033, 2061

Diseases, pests, and other types of injury, plant protection from. See 
Plant Protection from Diseases, Pests and Other Types of Injury 
(General)

Diseases, plant protection from. See Soybean Rust

District of Columbia. See United States–States–District of 
Columbia

Diversity, Genetic. See Soybean–Genetic Diversity, Variability and 
Population Structure

Documents with More Than 20 Keywords 3, 5, 6, 7, 17, 25, 26, 32, 
33, 34, 35, 36, 37, 38, 40, 41, 44, 48, 49, 51, 54, 55, 58, 60, 62, 63, 
66, 80, 81, 91, 101, 104, 109, 115, 122, 145, 153, 154, 161, 167, 
170, 198, 202, 205, 224, 225, 228, 233, 234, 237, 244, 268, 273, 
279, 282, 315, 321, 322, 331, 334, 342, 343, 345, 360, 363, 374, 
380, 381, 382, 389, 397, 402, 405, 410, 439, 442, 446, 464, 481, 
491, 494, 495, 511, 533, 536, 537, 550, 552, 572, 590, 596, 605, 

608, 636, 652, 653, 657, 670, 674, 701, 703, 722, 727, 733, 753, 
754, 757, 767, 768, 772, 781, 787, 790, 809, 818, 819, 823, 832, 
843, 849, 869, 894, 897, 902, 910, 964, 975, 993, 995, 1006, 1019, 
1023, 1025, 1058, 1068, 1079, 1081, 1085, 1086, 1108, 1140, 1141, 
1161, 1167, 1229, 1232, 1235, 1246, 1249, 1258, 1262, 1268, 1276, 
1295, 1298, 1310, 1345, 1358, 1361, 1366, 1368, 1369, 1371, 1372, 
1373, 1384, 1396, 1406, 1407, 1435, 1444, 1451, 1461, 1464, 1476, 
1480, 1487, 1500, 1504, 1510, 1539, 1570, 1603, 1606, 1607, 1631, 
1641, 1655, 1674, 1705, 1708, 1710, 1717, 1783, 1787, 1795, 1797, 
1800, 1823, 1836, 1857, 1859, 1893, 1939, 1947, 1950, 1990, 2074

Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans, 
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food / 
Petfood 313, 519

Dorsett, Palemon Howard (1862-1943, USDA) 552, 596, 923, 
1085, 1345

Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931) 
552, 596, 923, 1345

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drying of soybeans. See Storage of Seeds

DTD–Danish Turnkey Dairies. See APV Systems, Soya Technology 
Division

DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont 
Agricultural Enterprise / Products (Wilmington, Delaware). 
Formerly spelled Du Pont 1070, 1995

Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as a 
Non-Drying Oil 1361, 1384, 1550

Earliest commercial soy products. See Historical–Earliest 
Commercial Product

Earliest document seen... See Historical–Earliest Document Seen

Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)

Ecology (“The Mother of All the Sciences”) and Ecosystems 115, 
231, 331, 358, 507, 611, 688, 708, 744, 750, 821, 882, 1069, 1232, 
1389, 1451, 1459, 1519, 1710, 1724, 1843

Economic Research Service of USDA. See United States 
Department of Agriculture (USDA)–Economic Research Service 
(ERS)

Economics of soybean production and hedging. See Marketing 
Soybeans

Edamame–imports, exports, international trade. See Green 
Vegetable Soybeans–Imports, Exports, International Trade

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
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Soybeans–Edamamé

Edelsoja Whole (Full-Fat) Soy fl our. Developed by Laszlo 
Berczeller in Austria and Launched in May 1928 170

Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and 
American Soy Products (Saline, Michigan; Founded Aug. 1986) 
322, 478, 787, 1085, 1086, 1298

Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans

Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See 
Solnuts B.V.

Effi ciency of animals in converting feeds into human foods. See 
Feeds–Effi ciency

Effi ciency of plants vs. animals in producing food. See 
Vegetarianism–Effi ciency of Plants... in Producing Food

Egypt. See Africa–Egypt

Embargoes, tariffs, duties. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums

Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise 
for Research on Management of Land for Animal Production; 
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro 
Nacional de Pesquisa de Soja (National Soybean Research Center; 
CNPS or CNPSo) 1369, 1442, 1508, 1520, 1679, 1680, 1681, 1682, 
1683, 1684, 1685, 1686, 1688, 1689, 1690, 1691, 1692, 1693, 1694, 
1695, 1696, 1698, 1699, 1700, 1702, 1703, 1894, 1906, 1947, 2036, 
2051

Energy Consumption during Crop Production, Food Processing, 
etc.. 712

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel, 
Biodiesel, or Artifi cial Petroleum

England. See Europe, Western–United Kingdom

Environmental issues, concerns, and protection. See Vegetarianism, 
the Environment, and Ecology, Water Use, Misuse, and Scarcity

Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Renewable Energy, 
etc.). See also Global Warming / Climate Change, and Water Use 
1560, 1922, 1926, 1994

Enzyme active soy fl our. See Soy Flour, Grits, and Flakes–Enzyme 
Active

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 318, 388, 714, 768, 1361, 1381, 
1464, 1522, 1723, 1792, 1793, 1822, 1864, 1913

Enzymes in Soybean Seeds–Other 279, 405

Enzymes in Soybean Seeds–Urease and Its Inactivation 318, 1464, 
1717

Enzymes Produced During Fermentations Involving Koji or 
Aspergillus Oryzae (Including Enzymes in Miso and Fermented 
Soy Sauce) 1050

Enzymes Produced During Fermentations Involving Tempeh, Natto, 
Fermented Tofu, or Fermented Black Soybeans 203, 1050, 1122, 
1631

Equatorial Guinea. See Africa–Equatorial Guinea (Rio Muni + 
Fernando Po; Spanish Guinea before Oct. 1968)

Equipment for making soymilk. See Soymilk Equipment

Equipment for making tofu. See Tofu Equipment

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp., Crown Iron Works Co., French Oil Mill 
Machinery Co.

Equipment for Soybean Processing (Not Including Farm 
Machinery) 1328, 1364, 1386, 1436, 1440

Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline 
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 289, 
322, 446

Erewhon–Los Angeles / West / West Coast. Established Sept. 
1969. Purchased from Erewhon (Boston) by John Fountain & John 
Deming on 1 Aug. 1975. Named Mondo in Oct. 1976. Then Broken 
Up and Re-Sold in 1979. Part Became Erewhon West 322

Erosion of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Essene Traditional Foods (Philadelphia, Pennsylvania) 322

Estrogens in plants. See Phytoestrogens

Ethanol (ethyl alcohol). See Solvents

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Word “Soy” and its Cognates / Relatives in 
English 123, 137

Etymology of the Word “Soyfoods” and its Cognates / Relatives in 
Various Languages 170, 171, 1531, 1631

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 58, 416, 417, 418, 767, 
781, 993, 1062, 1310, 1718

Europe, Eastern–Albania (Republika e Shqipërisë / Shqiperia) 1607, 
1715, 1787, 1893, 1947
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Europe, Eastern–Belarus (Formerly Byelorussian SSR, a Soviet 
Republic from 1922 to Dec. 1991). Named Belorussia, Byelorussia, 
or White Russia before 1991 91, 1715

Europe, Eastern–Bosnia and Herzegovina (Declared Independence 
from Yugoslavia on 29 Feb. 1992) 1607, 1787, 1893, 2071

Europe, Eastern–Bulgaria 63, 72, 101, 104, 174, 282, 348, 596, 
1140, 1268, 1787, 1825, 1893, 1947

Europe, Eastern–Croatia (Hrvatska; Declared Independence from 
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula 
and Rijeka (formerly Fiume)) 1129, 1607, 1715, 1787, 1893, 2045, 
2071

Europe, Eastern–Czech Republic (Ceská Republika; Including 
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1 
Jan. 1993, Western Part of Czechoslovakia, which also included 
Slovakia or Slovensko) 41, 110, 170, 171, 1642, 1715, 1787, 1893, 
1947

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993; 
then divided into The Czech Republic [formerly Bohemia and 
Moravia], and Slovakia [offi cially “The Slovak Republic”]) 39, 41, 
58, 63, 66, 91, 94, 101, 104, 110, 154, 170, 171, 754, 790, 1058, 
1108, 1268, 1444, 1642, 1787, 1893

Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia) 6, 
7, 1715

Europe, Eastern (General) 152, 1079, 1106, 1502, 1715

Europe, Eastern–Hungary (Magyar Köztársaság) 39, 41, 58, 63, 
101, 104, 154, 170, 171, 282, 348, 502, 504, 596, 722, 727, 754, 
902, 1034, 1036, 1086, 1126, 1268, 1444, 1715, 1750, 1787, 1893, 
1906, 1947, 2071

Europe, Eastern–Introduction of Soybeans to or Dissemination of 
Soybeans from. Other or general information and leads concerning 
Eastern Europe 1607

Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic 
from Aug. 1940 to Aug. 1991) 66, 1715, 1787

Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet 
Republic from Aug. 1940 to Aug. 1991) 63, 1715

Europe, Eastern–Macedonia (Formerly Yugoslav Republic 
of Macedonia. Offi cially Republika Makedonija. Declared 
Independence from Yugoslavia on 8 Sept. 1991) 1607, 2071

Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly 
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991) 
1290, 1607, 1642, 1787, 1893

Europe, Eastern–Montenegro (An Independent Country Since June 
2006) 1893, 2071

Europe, Eastern–Poland 39, 40, 41, 58, 63, 79, 81, 91, 94, 101, 104, 

202, 205, 348, 576, 727, 891, 902, 1034, 1138, 1226, 1227, 1268, 
1289, 1345, 1435, 1464, 1591, 1715, 1947, 1957

Europe, Eastern–Romania (Including Moldavia and Bessarabia until 
1940-44). Also spelled Rumania 5, 6, 39, 41, 42, 58, 63, 72, 101, 
104, 154, 348, 529, 596, 754, 788, 1034, 1036, 1140, 1214, 1268, 
1289, 1290, 1396, 1444, 1715, 1787, 1893, 1947

Europe, Eastern–Russian Federation (Russia); Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 4, 5, 6, 
7, 12, 37, 47, 55, 60, 62, 66, 91, 170, 596, 670, 1268, 1435, 1607, 
1642, 1741, 1770, 1787, 1843, 1893, 1947, 1980, 1996

Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006). 
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed 
Kosovo. Formerly part of the loose State Union of Serbia and 
Montenegro (2003-2006) 7, 157, 1034, 1130, 1133, 1216, 1217, 
1218, 1893, 2071

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 170, 1642, 
1715, 1787, 1893, 1947

Europe, Eastern–Slovenia (Slovenija; Declared Independence from 
Yugoslavia on 21 June 1991) 1129, 1607, 1715, 1866, 1893, 2071

Europe, Eastern–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 6, 41, 66, 80, 101, 104, 154, 174, 348, 754, 
1444, 1607, 1642, 1687, 1787

Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a 
Soviet Republic from 1917 to Dec. 1991) 12, 41, 91, 1607, 1642, 
1660, 1741, 1787, 1859, 1893, 1947, 1996

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 7, 12, 37, 39, 41, 47, 55, 58, 60, 62, 63, 66, 67, 
71, 80, 81, 87, 91, 94, 101, 104, 109, 154, 170, 198, 237, 273, 348, 
366, 396, 486, 596, 670, 697, 754, 757, 764, 788, 832, 1079, 1106, 
1140, 1262, 1268, 1290, 1371, 1396, 1398, 1435, 1444, 1471, 1480, 
1603, 1607, 1642, 1843, 1947

Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992. 
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina, 
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume / 
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See 
also Serbia and Montenegro 6, 7, 63, 91, 94, 101, 104, 138, 154, 
157, 170, 193, 282, 348, 722, 727, 754, 902, 1034, 1036, 1124, 
1129, 1130, 1133, 1140, 1167, 1208, 1216, 1217, 1218, 1235, 1268, 
1289, 1295, 1396, 1444, 1607, 1642, 1687, 1787, 1906, 1947, 2071

Europe–European Union (EU) or European Economic Community 
(EEC; also known as the Common Market), renamed the European 
Community (Headquarters: Brussels, Belgium) 204, 269, 850, 
1298, 1358, 1476, 1569, 1727, 1887, 1940

Europe–Soybean crushers (general). See Soybean Crushers 
(Europe)

Europe, soyfoods associations in. See Soyfoods Associations in 
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Europe

Europe, soyfoods movement in. See Soyfoods Movement in Europe

Europe, Western 77, 79, 84, 97, 120, 152, 190, 653, 757, 909, 940, 
1037, 1134, 1135, 1214, 1225, 1256, 1266, 1289, 1303, 1461, 1464, 
1501, 1539, 1623

Europe, Western–Austria (Österreich) was independent before 8 
June 1876 when the dual monarchy was formed. As the Austro-
Hungarian Empire began to break up, the Republic of Austria 
declared independence on 12 Nov. 1918 37, 39, 40, 41, 58, 62, 63, 
66, 91, 94, 101, 104, 132, 145, 170, 171, 308, 312, 320, 337, 667, 
781, 964, 1037, 1261, 1268, 1290, 1450, 1591, 1621, 1713, 1787, 
1893, 1896, 2022

Europe, Western–Belgium, Kingdom of 4, 44, 49, 50, 54, 55, 58, 
63, 72, 81, 118, 145, 160, 174, 204, 268, 507, 511, 896, 903, 983, 
1086, 1170, 1220, 1298, 1476, 1586, 1636, 1747, 1987

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 4, 5, 6, 7, 9, 62, 63, 66, 67, 75, 80, 
93, 145, 1085, 1086, 1198, 1476, 1641, 1737

Europe, Western–Finland (Suomen Tasavalta) 63, 66, 202, 832, 
1476

Europe, Western–France (République Française) 2, 3, 4, 6, 7, 18, 
25, 26, 36, 38, 39, 40, 44, 47, 49, 50, 51, 54, 56, 58, 62, 63, 65, 66, 
67, 81, 83, 84, 100, 110, 145, 147, 167, 170, 171, 198, 231, 263, 
279, 282, 291, 292, 295, 297, 298, 324, 325, 326, 327, 328, 340, 
341, 342, 343, 346, 350, 351, 358, 359, 369, 370, 371, 372, 382, 
400, 404, 410, 429, 431, 432, 433, 434, 438, 483, 484, 494, 511, 
536, 537, 558, 559, 564, 571, 574, 590, 596, 638, 649, 670, 678, 
681, 682, 683, 722, 727, 745, 759, 771, 783, 790, 795, 796, 797, 
799, 800, 801, 821, 837, 838, 882, 883, 884, 891, 902, 907, 910, 
911, 912, 955, 956, 979, 993, 1011, 1034, 1036, 1037, 1058, 1079, 
1086, 1088, 1089, 1095, 1108, 1131, 1134, 1139, 1140, 1151, 1157, 
1167, 1172, 1173, 1174, 1185, 1187, 1209, 1212, 1214, 1222, 1225, 
1228, 1232, 1241, 1247, 1257, 1262, 1268, 1298, 1309, 1361, 1367, 
1384, 1451, 1476, 1477, 1478, 1504, 1510, 1523, 1528, 1532, 1555, 
1561, 1564, 1591, 1599, 1614, 1623, 1628, 1669, 1670, 1672, 1717, 
1783, 1787, 1859, 1893, 1947

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 4, 6, 7, 10, 27, 37, 39, 40, 58, 62, 
63, 66, 67, 70, 72, 80, 81, 84, 108, 110, 145, 167, 170, 171, 204, 
237, 345, 348, 429, 478, 481, 502, 504, 515, 522, 533, 774, 832, 
891, 993, 1034, 1042, 1086, 1122, 1136, 1144, 1219, 1225, 1246, 
1268, 1270, 1273, 1289, 1298, 1361, 1384, 1442, 1476, 1480, 1504, 
1510, 1518, 1554, 1563, 1569, 1622, 1629, 1631, 1674, 1750, 1770, 
1780, 1787, 1854, 1859, 1893, 1930, 1947, 1997

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
Epeiros) 84, 91, 94, 132, 145, 224, 225, 1268, 1488, 1787, 1893

Europe, Western–Introduction of Soy Products to. Earliest 
document seen concerning soybean products in a certain western 
European country. Soybeans as such have not yet been reported in 

this country 145

Europe, Western–Introduction of Soy Products to. This document 
contains the earliest date seen for soybean products in a certain 
Western European country. Soybeans as such had not yet been 
reported by that date in this country 145

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 6, 7, 11, 102, 171, 1085, 1476

Europe, Western–Italy (Repubblica Italiana) 2, 5, 6, 7, 26, 27, 28, 
29, 30, 31, 39, 40, 55, 58, 59, 61, 62, 63, 64, 66, 67, 68, 69, 73, 74, 
76, 80, 91, 92, 94, 95, 101, 104, 105, 111, 115, 119, 122, 132, 133, 
136, 143, 145, 149, 152, 154, 157, 158, 161, 167, 170, 172, 197, 
200, 202, 204, 205, 225, 233, 237, 239, 253, 262, 273, 282, 284, 
297, 317, 330, 347, 349, 360, 413, 414, 420, 434, 435, 444, 478, 
481, 492, 502, 504, 557, 573, 581, 670, 679, 697, 722, 727, 743, 
747, 754, 761, 781, 790, 829, 902, 964, 1019, 1034, 1036, 1039, 
1079, 1086, 1094, 1123, 1126, 1132, 1134, 1165, 1235, 1256, 1268, 
1273, 1276, 1289, 1298, 1303, 1335, 1338, 1361, 1384, 1435, 1442, 
1444, 1473, 1476, 1477, 1486, 1487, 1512, 1524, 1555, 1562, 1572, 
1573, 1580, 1584, 1591, 1619, 1641, 1720, 1747, 1768, 1770, 1808, 
1859, 1922, 1955, 1956, 1964, 1968, 1993, 2008, 2011, 2069

Europe, Western–Luxembourg, Grand Duchy of (Occasionally 
spelled Luxemburg) 6, 7, 145, 204, 1476

Europe, Western–Malta 495

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 4, 5, 6, 7, 13, 21, 37, 38, 39, 40, 
44, 46, 49, 50, 54, 58, 62, 63, 66, 75, 80, 81, 127, 145, 170, 200, 
204, 322, 407, 489, 843, 1023, 1086, 1156, 1231, 1276, 1298, 1361, 
1476, 1480, 1494, 1635, 1674, 1675, 1725, 1737, 1835, 1920, 1937, 
1977

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 6, 7, 14, 
62, 63, 66, 81, 145, 408

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 6, 7, 116, 161, 170, 224, 225, 
342, 495, 727, 774, 790, 902, 1058, 1108, 1167, 1235, 1268, 1295, 
1345, 1655

Europe, Western–Scotland (Part of United Kingdom since 1707) 43, 
93, 198, 202, 363, 492, 1844, 1878

Europe, Western–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 101, 104, 154, 174, 436, 489, 745, 754, 1444, 
1450, 1488, 1517, 1563, 1607

Europe, Western–Spain, Kingdom of (Reino de España) 58, 71, 87, 
145, 149, 195, 202, 205, 224, 225, 436, 636, 667, 722, 727, 902, 
1034, 1036, 1126, 1127, 1210, 1215, 1268, 1361, 1674, 1787, 1893, 
1947

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 4, 
5, 6, 7, 15, 63, 66, 67, 80, 279, 596, 612, 676, 752, 832, 891, 927, 
952, 1079, 1100, 1135, 1141, 1198, 1225, 1262, 1384, 1422, 1476, 
1501, 1502, 1737, 1947, 1980
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Europe, Western–Switzerland (Swiss Confederation) 3, 39, 40, 58, 
170, 608, 612, 776, 885, 891, 896, 1033, 1034, 1037, 1125, 1135, 
1225, 1517, 1591, 1596, 1787, 1893, 1930, 1947

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 3, 4, 5, 6, 7, 11, 35, 37, 38, 39, 40, 45, 54, 
55, 57, 58, 60, 62, 63, 66, 67, 75, 80, 81, 92, 93, 94, 109, 110, 145, 
167, 170, 171, 198, 202, 210, 233, 237, 261, 268, 279, 284, 287, 
289, 307, 315, 363, 389, 419, 425, 434, 441, 481, 492, 502, 504, 
521, 522, 562, 575, 608, 628, 701, 843, 853, 856, 1019, 1100, 1224, 
1246, 1268, 1322, 1470, 1476, 1479, 1504, 1510, 1512, 1518, 1526, 
1617, 1622, 1655, 1780, 1827, 1844, 1859, 1878, 1934, 1938, 1947, 
1976, 1977, 1980, 1997

Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr. 
Edward Ellsworth Evans (1864-1928) 1435

Expellers. See Soybean Crushing–Equipment–Screw Presses and 
Expellers

Experiment stations (state) in USA. See Agricultural Experiment 
Stations in the United States

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Exported

Extruder / Extrusion Cooker Manufacturers–Wenger International, 
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech, 
Inc.. 213, 228, 229, 249, 279, 317, 334, 374, 385, 395, 819, 864, 
957, 1081, 1120, 1552, 1836, 1917, 1975, 1989, 1995

Extruders and Extrusion Cooking, Low Cost–Brady Crop Cooker, 
Thriposha, etc.. 657, 701, 889, 974, 1137, 1158, 1192, 1196, 1207, 
1408

Extruders and Extrusion Cooking: Low Cost Extrusion Cookers 
(LECs) 322, 334, 377, 584, 787, 818, 819, 830, 864, 889, 894, 997, 
1006, 1081, 1120, 1195, 1242, 1292, 1326, 1328, 1357, 1363, 1380, 
1384, 1416, 1430, 1436, 1437, 1439, 1440, 1453, 1463, 1504, 1505, 
1547, 1552, 1624, 1706, 1712, 1802, 1990

Extruders and Extrusion Cooking, Low Cost–Including Triple “F” 
Inc., Insta-Pro International, Soy Innovations International, and 
Heartland Agri Partners, LLC 1327, 1349, 1362, 1364, 1366, 1386, 
1406, 1407, 1408, 1466, 1500, 1595, 1625, 1632, 1659, 1741, 1785, 
1819, 1823, 1838, 1917, 1975, 1989, 1995

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders. 
See also Low Cost Extrusion Cookers (LEC / LECs) 213, 228, 229, 
276, 346, 360, 374, 428, 462, 609, 819, 863, 864, 865, 1298, 1348, 
1354, 1362, 1373, 1391, 1411, 1412, 1423, 1425, 1438, 1467, 1506, 
1539, 1545, 1548, 1550, 1551, 1552, 1592, 1606, 1632, 1658, 1660, 
1665, 1671, 1676, 1682, 1717, 1722, 1734, 1738, 1752, 1790, 1796, 
1836, 1838, 1929, 1978, 2005

Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Faba bean or fava bean. See Broad Bean (Vicia faba)

Fairchild, David (1869-1954). In 1897 founded Section of Foreign 
Seed and Plant Introduction. After March 1901, Renamed Offi ce of 
Foreign Seed and Plant Introduction, then Offi ce of Foreign Plant 
Introduction, then Division of Foreign Plant Introduction 32

Family history. See Genealogy and Family History

FAO. See United Nations (Including UNICEF, FAO, UNDP, 
UNESCO, and UNRRA) Work with Soy

Farbenindustrie, I.G. See IG Farben

Farm Food Co. (San Rafael, then San Francisco, California), Farm 
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of 
Hain Food Group (Uniondale, New York). Merged with Barricini 
Foods on 31 May 1985. Acquired by 21st Century Foods from 
Barracini Foods in mid-1993 674, 787, 832, 996, 1085, 1086, 1246, 
1343

Farm machinery. See Tractors

Farm (The) (Lanark, ONT, Canada). See Plenty Canada

Farm (The) (Summertown, Tennessee). See also Soyfoods 
Companies (USA)–Farm Food Co.. 396, 653, 674, 772, 774, 787, 
996, 1085, 1086, 1231, 1246

Far-Mar-Co, Inc. (A Cooperative; Hutchinson, Kansas). Created 
on 1 June 1968 by the merger of four regional grain cooperatives 
including Farmers Union Cooperative Marketing Assn., which had 
owned the former Dannen soybean crushing plant in St. Joseph, 
Missouri, since Sept. 1963. Parts later sold to PMS Foods, Inc.. 360, 
1836

Farmland Industries, Inc. Named Consumers Cooperative 
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in 
May 2002 1836

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt 
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of 
Soy Oil 1384, 1723

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn 
Natural Foods 768, 818, 1246, 1249, 1504, 1510

Feed manufacturing companies. See Ralston Purina Company

Feeds–Effi ciency of Animals in Converting Feeds into Human 
Foods 257, 314, 1423, 1510, 1968

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 1435

Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including 
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 1, 6, 17, 
32, 35, 37, 40, 41, 45, 48, 49, 53, 54, 55, 62, 71, 87, 115, 150, 177, 
181, 193, 263, 525, 670, 927, 1399, 1411, 1412, 1423
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Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging 
58

Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging 
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off, 
and Sheeping-Down / Off 2

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 58, 416, 417, 418

Feeds Made from Soybean Meal (Defatted) 202, 315, 334, 516, 
521, 523, 781, 920, 924, 927, 1048, 1326, 1358, 1363, 1366, 1399, 
1438, 1458, 1500, 1506, 1510, 1545, 1550, 1671, 1968

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

Fermented Black Soybean Extract (Shizhi / Shih Chih), and 
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu. 
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also 
Black Bean Sauce 993

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi, 
Tao-si, Taosi 973, 993, 1023

Fermented Black Soybeans, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand 1019

Fermented Black Soybeans–Whole Soybeans Fermented with 
Salt–Also called Fermented Black Beans, Salted Black Beans, 
Salty Black Beans, Black Fermented Beans, Black Beans, Black 
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans, 
Preserved Black Beans or Preserved Chinese Black Beans. In 
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih, 
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si, 
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto, 
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi 
/ Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, 
Tao-dji, or Tao-djie 58, 62, 109, 233, 376, 381, 405, 653, 973, 993, 
1023, 1051, 1487

Fermented Soyfoods and Their Fermentation (General). See also: 
Microbiology and Bacteriology–History of Early Discoveries 376, 
393, 405, 406, 421, 601, 752, 1023, 1930

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter 
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou 
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 147, 331, 
376, 511, 653, 757, 772, 1240, 1406, 1407, 1454, 1459, 1634, 1671, 
1722, 1726, 1790, 1819, 1930

Fermented tofu. See Tofu, Fermented

Fermented tofu, commercial production. See Tofu, Fermented... 
Production

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thua-
nao

Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in 
Oct. 1987. European crushing operations renamed Cereol on 1 Jan. 
1990. Cereol acquired by Bunge in April 2003 1298, 1584

Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber 
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for 
the Soil

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant 
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders 
of Soybeans (Including Chlorosis) 45, 331, 339, 340, 341, 343, 358, 
457, 497, 500, 990, 991, 1021, 1022, 1102, 1104, 1180, 1451, 1538, 
1680

Fiber. See Carbohydrates–Dietary Fiber

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 230

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value 
Added Uses (Not Including Livestock Feeds) and Solutions to 
Disposal Problems 1552, 1790, 1797

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk 
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue, 
Dou-fu-zha (Pinyin) 230, 383, 397, 402, 429, 439, 440, 478, 627, 
633, 653, 757, 772, 787, 843, 849, 993, 1040, 1085, 1184, 1229, 
1328, 1340, 1343, 1453, 1533, 1552, 1632, 1722, 1752, 1767, 1790, 
1792, 1793, 1797, 1927

Fiber–Seventh-day Adventist Writings or Products (Especially 
Early) Related to Dietary Fiber 440

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other 
Uses of Soybean Hulls 230, 405

Fiber, Soy–Okara, Soy Bran (from Pulverized Soybean Hulls, 
or Isolate Fiber)–Industry and Market Statistics, Trends, and 
Analyses–By Geographical Region 1184

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 58

Fiji. See Oceania–Fiji

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed 
Using Aquaculture or Mariculture 1361, 1569, 1848

Fish or Crustaceans raised by Aquaculture / Fish Culture / 
Pisiculture–Early–Soy Is Not Mentioned 1982

Flakes, from whole soybeans. See Whole Soy Flakes

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 198, 264, 894, 1314, 1376, 1380, 1717, 1793, 
1800, 1945

Flavor / Taste Problems and Ways of Solving Them (Especially 
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Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry 
Soybeans, or Soy Protein Products, and Ways of Masking or 
Eliminating Them) 142, 205, 215, 226, 228, 318, 511, 1141, 1293, 
1327, 1717, 1738, 1792

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flour, cottonseed. See Cottonseed Flour

Flour, soy. See Soy Flour

Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports, 
International Trade

Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other

Fodder, soybean. See Feeds / Forage from Soybean Plants or Full-
Fat Seeds

Food and Drug Administration (FDA, U.S. Dept. of Health and 
Human Services) 236, 363, 776, 787, 1086, 1246, 1298, 1828

Food Production and Distribution Administration of USDA. See 
United States Department of Agriculture (USDA)–War Food 
Administration (WFA)

Food uses of soybeans, breeding for. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Foodservice and institutional feeding or catering. See School Lunch 
Program

Foodservice and Institutional Feeding or Catering, Including 
Quantity or Bulk Recipes 313, 818, 870, 1529, 1655

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds / 
Forage from Soybean Plants or Full-Fat Seeds

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman, 
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 62, 72, 
148, 345, 346, 403, 478, 1053, 1249, 1355, 1384, 1448

Foreign Agricultural Service of USDA. See United States 
Department of Agriculture (USDA)–Foreign Agricultural Service 
(FAS)

Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His 
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943), 
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts 
(1826-1907) 345

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean 
Crushing Equipment. Also Named French Oil Machinery Co.. 1823

French Polynesia. See Oceania

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Fuji Oil Co., Ltd. (Osaka, Japan), Incl. Fuji Purina Protein Ltd.. 
360, 1836

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901 
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in 
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds 
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 576, 
1053, 1345, 1435, 1795

Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian 
Pioneer Worldwide, and in India and England 62, 125, 957, 1447

Ganmodoki. See Tofu, Fried

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional 
Asian)–Ganmodoki and Hiryozu

Gas, intestinal. See Flatulence or Intestinal Gas

Gene banks. See Germplasm Collections and Resources, and Gene 
Banks

Genealogy and Family History. See Also: Obituaries, Biographies 
170, 1464

General Mills, Inc. (Minneapolis, Minneapolis) 156, 190, 195, 196, 
216, 264, 300, 322, 346, 360, 363, 389, 481, 1231, 1480, 1836, 
1975

Genetic Diversity. See Soybean–Genetic Diversity, Variability and 
Population Structure

Genetic Engineering, Transgenics, Recombinant DNA, Transgenic 
Plants and Biotechnology / Biotech 1245, 1361, 1601, 1778, 1784, 
1844, 1848, 1887, 1902, 1938, 1953, 1962, 1987, 2015, 2047, 2050

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Germany. See Europe, Western–Germany

Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts

Germplasm Collections and Resources, Gene Banks, and Seed 
Stores 339, 354, 427, 491, 526, 532, 541, 549, 576, 596, 599, 619, 
623, 670, 733, 762, 767, 833, 871, 906, 923, 965, 1025, 1038, 1045, 
1047, 1056, 1063, 1079, 1103, 1111, 1161, 1245, 1252, 1262, 1268, 
1276, 1345, 1346, 1350, 1353, 1371, 1421, 1435, 1461, 1464, 1474, 
1475, 1507, 1531, 1539, 1581, 1582, 1643, 1644, 1648, 1651, 1653, 
1685, 1759, 1795, 1799, 1821, 1843, 1894, 1905, 1947, 1983, 2074
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Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl. 
Durkee Famous Foods. See also: Julian, Percy 96, 109, 405, 1249

Global Warming, Climate Change and Greenhouse Gases as 
Environmental Issues 1471, 1871, 1885, 1922, 1926

Gluten. See Wheat Gluten

Glycine javanica or Glycine wightii. See Neonotonia wightii

Glycine soja. See Wild Annual Soybean

Glycine species, wild perennial. See Wild, Perennial Relatives of 
the Soybean

Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid 
Function and Cause Goiter) 1717

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Government policies and programs effecting soybeans. See Policies 
and programs

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers 
(Canada)

Grain Processing Corporation (GPC–Muscatine, Iowa) 1836

Granose Foods Ltd. (Newport Pagnell, Buckinghamshire [Bucks.], 
England). Founded in 1899 under the name The International 
Health Association Ltd. Renamed Granose Foods Ltd. in 1926. 
Acquired by Haldane Foods Group in Jan. 1991 287, 289, 1246

Granules, from whole soybeans. See Whole Soy Flakes

Granum. See Natural Foods Distributors and Master Distributors in 
the USA–Janus

Grazing green soybean plants. See Feeds / Forage from Soybean 
Plants–Pasture, Grazing or Foraging

Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina) 
1246

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 3, 35, 49, 51, 54, 55, 60, 150, 161, 1219, 1807, 1822, 
1869, 1900

Green soybeans. See Soybean Seeds–Green

Green Vegetable Soybeans (Edamamé)–Machinery or Equipment 
Used for Harvesting or Picking, Sorting, Cleaning, and / or 
Shelling, Threshing, or Depodding 1365, 1531, 1537, 1697, 1800, 
1860, 2074

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden 
Vegetable or Commercially 1160, 1328, 1365, 1462, 1531, 1535, 
1537, 1538, 1542, 1544, 1632, 1744, 1946

Green Vegetable Soybeans–Imports, Exports, International Trade 
1462, 1791

Green Vegetable Soybeans Industry and Market Statistics, Trends, 
and Analyses–By Geographical Region 1184, 1462, 1534, 1536, 
1540, 1754

Green Vegetable Soybeans Industry and Market Statistics, Trends, 
and Analyses–Individual Companies 1531

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible 
Soybeans, General Information About, Not Including Use As Green 
Vegetable Soybeans 621, 781, 1142, 1360

Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 653, 757, 1531, 
1539, 1558, 1639, 1651, 1697, 1744, 1750, 1777, 1800, 1840, 1856, 
1927, 1946, 1960, 1965, 1969, 2074

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 3, 32, 44, 55, 58, 153, 164, 331, 397, 405, 494, 525, 627, 
629, 653, 698, 733, 741, 757, 789, 958, 975, 978, 985, 986, 992, 
993, 1043, 1073, 1112, 1117, 1153, 1160, 1184, 1200, 1203, 1207, 
1262, 1292, 1293, 1298, 1326, 1328, 1357, 1365, 1384, 1387, 1453, 
1462, 1466, 1531, 1534, 1535, 1536, 1537, 1538, 1539, 1540, 1541, 
1542, 1543, 1544, 1604, 1609, 1615, 1616, 1632, 1639, 1651, 1697, 
1711, 1731, 1744, 1750, 1754, 1777, 1791, 1800, 1822, 1840, 1854, 
1855, 1856, 1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1867, 
1903, 1927, 1946, 1960, 1965, 1985, 2018, 2074

Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or 
Edible of Food-Grade Soybeans, General Information About, 
Including Use As Green Vegetable Soybeans 986, 1017, 1112, 1117, 
1365, 1531, 1604, 1639, 1731, 1754, 1791, 1800, 2074

Griffi th Laboratories (Chicago and Alsip, Illinois) 316, 819, 1246, 
1249, 1480, 1836

Grilled tofu. See Tofu, Grilled. Japanese-Style

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark 
Roasted with Dry Heat, Full-Fat) and Grits

Groundnuts. See Peanut, Peanuts

Growth regulators / substances -. See Soybean–Growth Regulators 
/ Substances

Guam. See Oceania–Guam

Gunther Products, Inc. (Galesburg, Illinois. Founded by J.K. 
Gunter in 1949. Started in 1950. Acquired in April 1995 by Quest 
International, a Unit of Unilever) 322, 1249, 1836
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Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 40

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt

Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of 
Illinois) 1111, 1161

Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire, 
England). Including Regular Tofu Co., Realeat Foods, Direct Foods, 
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice, 
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial 
Group in fall 2006 287, 1224

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 62, 109, 233, 376, 653, 993, 
1023, 1487, 1750

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg, 
Germany)

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische 
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and 
Bruno Rewald, PhD 170

Harrison, D.W. (M.D.) (1921-2011), and Africa Basic Foods 
(Uganda) 307, 315, 373, 390, 1001, 1081, 1249, 1330, 1349, 1354, 
1712, 1783, 1967

Hartwig, Edgar Emerson (1913-1996, North Carolina and 
Mississippi). Soybean Breeder for the U.S. South 103, 424, 552, 
568, 576, 624, 658, 659, 695, 866, 923, 932, 1021, 1052, 1053, 
1346, 1435, 1904, 1906, 2041

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 45, 49, 54, 268, 
331, 527, 600, 606, 695, 978, 1010, 1043, 1075, 1160, 1247, 1263, 
1365, 1451, 1531, 1535, 1537, 1542, 1697, 1699, 1800, 1863, 1924, 
2051

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Hayes Ashdod Ltd. (renamed Solbar Hatzor Ltd. in April 1987) and 
Hayes General Technology (Israel) 1712

Healing arts, alternative. See Medicine–Alternative

Health and Dietary / Food Reform Movements, especially from 
1830 to the 1930s 153, 1081

Health Food Stores / Shops (mostly USA)–Early (1877 to 1970s) 
367

Health Foods Industry–Trade Associations–Natural Products 

Association (NPA). Named National Nutritional Foods Association 
(NNFA) from 1970 until 15 July 2006. Founded in 1937 as the 
National Health Foods Association by Anthony Berhalter of 
Chicago. Renamed NNFA in 1970 1085, 1086

Health foods manufacturers. See Ralston Health Food Co.

Heart disease and diet. See Cardiovascular Disease, Especially 
Heart Disease and Stroke

Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate 
Red Blood Cells) 184, 864, 1300, 1464, 1526, 1717

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 6, 
10, 12, 14, 15, 18, 20, 23, 24, 26, 66

Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or 
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana 
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT 
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp 
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of 
plantain) 1, 6, 9, 10, 12, 13, 15, 17, 18, 20, 23, 24, 66, 397

Herbicides. See Weeds–Control and Herbicide Use

Hexane. See Solvents

Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods 
America Corporation (Los Angeles, California)

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 25

Historical–Earliest Commercial Product Seen of a Particular Type 
or Made in a Particular Geographic Area 142, 215, 296

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 5, 7, 58, 70, 96, 137, 167, 169, 204, 230, 233, 268, 
273, 315, 318, 321, 344, 360, 381, 385, 397, 402, 439, 446, 476, 
583, 653, 762, 772, 824, 848, 919, 942, 993, 1023, 1051, 1141, 
1212, 1233, 1240, 1366, 1562, 1959

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 35, 36, 37, 42, 44, 48, 49, 51, 56, 58, 60, 142, 215, 231, 
282, 342, 343, 404, 442, 464, 495, 510, 520, 546, 550, 590, 634, 
722, 727, 790, 809, 1108, 1532

Historical–Earliest Document Seen on a Particular Subject 1, 5, 6, 
48, 77, 83, 122, 221, 231, 239, 279, 307, 334, 374, 388, 415, 427, 
653, 724, 1859

Historical–Earliest Document Seen on a Particular Subject 1, 5, 
6, 18, 35, 36, 37, 42, 44, 48, 49, 51, 56, 58, 60, 66, 82, 83, 84, 90, 
104, 116, 122, 127, 137, 145, 153, 154, 204, 213, 221, 228, 230, 
231, 234, 239, 279, 282, 307, 318, 334, 342, 374, 385, 388, 404, 
416, 417, 418, 427, 435, 439, 442, 464, 495, 510, 520, 546, 550, 
590, 653, 701, 722, 727, 733, 765, 809, 824, 993, 1108, 1212, 1248, 
1532, 1607, 1670, 1846, 1857, 1859
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Historically Important Events, Trends, or Publications 289, 294, 
322, 396, 429, 430, 478, 641, 674, 787, 788, 832, 1085, 1086, 1246, 
1279, 1298, 1384, 1427

History–Chronology. See Chronology / Timeline

History of medicine. See Medicine–History

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 3, 25, 32, 38, 58, 60, 62, 109, 116, 153, 
226, 233, 237, 244, 250, 279, 313, 315, 330, 331, 335, 345, 356, 
367, 377, 379, 405, 416, 417, 418, 426, 439, 440, 466, 503, 517, 
523, 550, 552, 577, 584, 596, 636, 670, 677, 691, 706, 749, 767, 
772, 781, 818, 819, 823, 859, 864, 869, 876, 878, 881, 885, 892, 
894, 936, 949, 951, 965, 968, 988, 1006, 1019, 1030, 1052, 1053, 
1054, 1057, 1062, 1073, 1081, 1083, 1084, 1107, 1109, 1110, 1111, 
1120, 1121, 1122, 1141, 1161, 1194, 1197, 1207, 1231, 1243, 1245, 
1249, 1297, 1330, 1335, 1337, 1338, 1345, 1346, 1354, 1372, 1373, 
1374, 1375, 1396, 1413, 1435, 1451, 1459, 1464, 1477, 1478, 1479, 
1480, 1490, 1504, 1510, 1518, 1519, 1566, 1569, 1571, 1589, 1590, 
1620, 1629, 1637, 1638, 1639, 1655, 1656, 1672, 1697, 1705, 1726, 
1738, 1742, 1746, 1760, 1762, 1768, 1769, 1775, 1781, 1783, 1797, 
1799, 1804, 1821, 1841, 1854, 1860, 1862, 1916, 1934, 1952, 1990, 
2013, 2071, 2072, 2073, 2074

Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

Holland. See Europe, Western–Netherlands

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden). 
Soybean Breeder for the Far North 596, 1135, 1225

Homemade fermented black soybean. See Fermented Black 
Soybeans, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade miso. See Miso, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Homemade natto. See Natto, Homemade–How to Make at Home or 
on a Laboratory Scale, by Hand

Homemade soy fl our. See Soy Flour, Homemade–How to Make at 
Home or on a Laboratory or Community Scale, by Hand

Homemade soy sauce (including shoyu). See Soy Sauce (Including 
Shoyu), Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand

Homemade tempeh. See Tempeh, Homemade–How to Make at 
Home or on a Laboratory Scale, by Hand

Homemade tofu. See Tofu, Homemade–How to Make at Home or 
on a Laboratory or Community Scale, by Hand

Honeymead (Mankato, Minnesota)–Cooperative 190, 1836

Hong Kong. See Asia, East–Hong Kong

Hormones from soybeans. See Sterols or Steroid Hormones

Horse bean. See Broad Bean (Vicia faba)

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 58

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath 
Laboratories. See also Soya Corporation of America and Dr. 
Armand Burke 81, 109

House Foods America Corporation (Garden Grove, California). 
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 993, 
1085, 1086, 1975, 1989, 1995

Huegli Naehrmittel A.G. (Steinach-Arbon, Switzerland), Yamato 
Tofuhaus Sojaprodukte GmbH (Tuebingen-Hirschau, Germany), 
Horst Heirler (Gauting bei Muenchen, Germany), Soyastern 
Naturkost GmbH / Dorstener Tofu Produktions GmbH (Dorsten, 
Germany), and KMK (Kurhessische Molkerei Kassel) 1086

Hulls, soybean, uses. See Fiber, Soy

Human Nutrition–Human Trials 70, 92, 114, 118, 133, 137, 144, 
160, 164, 176, 187, 190, 191, 192, 194, 201, 233, 240, 257, 271, 
318, 332, 368, 373, 395, 405, 430, 435, 441, 677, 692, 791, 805, 
843, 943, 1019, 1279, 1301, 1355, 2010

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 84, 85, 88, 90, 107, 112, 116, 122, 135, 146, 149, 155, 
156, 207, 212, 234, 244, 250, 257, 258, 287, 300, 303, 314, 337, 
363, 389, 479, 502, 504, 689, 697, 701, 708, 872, 918, 1006, 1106, 
1116, 1166, 1264, 1297, 1301, 1335, 1355, 1366, 1418, 1429, 1458, 
1461, 1490, 1556, 1617, 1619, 1841, 1846, 1903, 1940, 1955, 1980

HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or 
Semi-Fermented)

Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos 
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean, 
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean. 
Chinese–Biandou (W.-G. Pien Tou) 397, 402, 793

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses

Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry 
and Market Statistics, Trends, and Analyses–By Geographical 
Region 167, 202, 275

Hydrogenation. See Margarine, Margarine, Shortening, Trans Fatty 
Acids, Vanaspati, also Margarine and Shortening

Hydrogenation–General, Early History, and the Process. Soy is Not 
Mentioned 167

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
493, 957, 1348, 1380
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Hydrogenation–Safety and Digestibility Issues 493

Hymowitz, Theodore (Soybean Historian and Prof. of Plant 
Breeding, Univ. of Illinois) 286, 1905

Ice cream, soy. See Soy Ice Cream, Soy Ice Cream (Frozen or Dry 
Mix)–Imports, Exports, International Trade

ICRISAT–The International Crops Research Institute for the Semi-
Arid Tropics 449, 458, 459, 480, 529, 568, 589, 688, 915, 1276, 
1443, 1467, 1522, 1554, 1782, 1983, 2006, 2012

Identity Preserved / Preservation 1816

IG Farben (I.G. Farbenindustrie), the German Dye and Chemical 
Trust 348

IITA (Nigeria). See International Institute of Tropical Agriculture 
(IITA) (Ibadan, Nigeria)

Illinois. See United States–States–Illinois

Illinois Center for Soy Foods (University of Illinois, Urbana-
Champaign). Barbara Klein and Keith Cadwallader, Co-Directors 
819, 1853, 1907, 1927

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods 
Research & Development 416, 417, 418, 445, 460, 462, 467, 491, 
511, 552, 591, 602, 603, 640, 711, 712, 713, 714, 715, 716, 717, 
718, 737, 819, 876, 894, 1049, 1054, 1087, 1161, 1193, 1242, 1278, 
1326, 1328, 1330, 1340, 1357, 1370, 1406, 1407, 1414, 1440, 1463, 
1547, 1548, 1549, 1580, 1653, 1661, 1792, 1793, 1853

Illustrations (Often Line Drawings) Published before 1924. See also 
Photographs 3

Illustrations Published after 1923. See also Photographs 212, 228, 
229, 377, 420, 637, 772, 1052, 1053, 1054, 1165, 1202, 1294, 1748, 
1783, 1850

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 1, 5, 6, 32, 34, 
35, 36, 37, 38, 39, 40, 41, 42, 44, 45, 46, 48, 49, 50, 51, 52, 53, 54, 
55, 56, 57, 58, 60, 66, 77, 82, 83, 84, 90, 122, 145, 190, 204, 213, 
221, 228, 230, 231, 234, 239, 269, 270, 279, 282, 307, 315, 334, 
335, 342, 343, 345, 374, 381, 385, 388, 389, 404, 405, 415, 427, 
442, 464, 476, 495, 510, 517, 520, 521, 536, 537, 546, 550, 590, 
593, 596, 616, 634, 636, 653, 658, 677, 722, 724, 727, 767, 772, 
781, 790, 809, 824, 872, 940, 968, 1052, 1053, 1054, 1058, 1108, 
1160, 1212, 1248, 1262, 1268, 1296, 1345, 1365, 1366, 1372, 1373, 
1405, 1435, 1451, 1475, 1518, 1532, 1670, 1708, 1710, 1717, 1722, 
1833, 1846, 1859, 1924, 1937, 1959, 1985

Important Documents #2–The Next Most Important 7, 18, 62, 137, 
161, 167, 169, 244, 268, 294, 318, 386, 438, 583, 701, 873, 993, 
1075, 1079, 1140, 1276, 1297, 1310, 1337, 1361, 1369, 1396, 1464, 
1478, 1479, 1480, 1504, 1569, 1718

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

INARI, Ltd. See Sycamore Creek Co.

India. See Asia, South–India

Indian Agricultural Research Institute. See Asia, South–India. Work 
of the Indian Agricultural Research Institute (IARI, New Delhi) 
with Soyabeans in India

Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Indian Institute of Science. See Asia, South–India. Work of the 
Indian Institute of Science (Bangalore) with Soyabeans in India

Indiana. See United States–States–Indiana

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Indonesia. See Asia, Southeast–Indonesia

Indonesians Overseas, Especially Work with Soy 37, 124, 1023, 
1314

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or 
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap) 
Ketchup / Catsup

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying 
Applications (As in Hot-Melt Glues or the Curing Component of 
Epoxy Glues)

Industrial uses of soy oil as a drying oil. See Ink for Printing, 
Insulation, Foam, Paints, Varnishes, Enamels, Lacquers, and Other 
Protective / Decorative Coatings, Rubber Substitutes or Artifi cial / 
Synthetic Rubber (Factice)

Industrial uses of soy oil as a non-drying oil. See Dust Suppressants 
and Dust Control

Industrial uses of soy proteins. See Fibers (Artifi cial Wool or 
Textiles Made from Spun Soy Protein Fibers, Including Azlon, 
Soylon, and Soy Silk / Soysilk), Paints (Especially Water-Based 
Latex Paints), Paper Coatings or Sizings, or Textile Sizing, Plastics 
(Including Molded Plastic Parts, Plastic Film, Disposable Eating 
Utensils and Tableware–From Spoons to Plates, and Packaging 
Materials)

Industrial uses of soy proteins (including soy fl our). See Adhesives 
or Glues for Plywood, Other Woods, Wallpaper, or Building 
Materials

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic 
Movement, and the Farm Chemurgic Council (USA, 1930s to 
1950s) Including, New Uses Movement (USA, starting 1987), 
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Successor to the Farm Chemurgic Movement (1930s to 1950s), Soy 
Flour, Industrial Uses of–Other, Soybean Meal / Cake, Fiber (as 
from Okara), or Shoyu Presscake as a Fertilizer or Manure for the 
Soil

Industrial Uses of Soybeans (General Non-Food, Non-Feed) 1723

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
1361

Industry and Market Analyses and Statistics–Market Studies 6, 7, 
307, 467, 993, 1424, 1529

Infant Foods and Infant Feeding, Soy-based. See Also Infant 
Formulas, Soy-based 114, 127, 142, 168, 169, 176, 187, 192, 194, 
202, 207, 240, 271, 274, 276, 290, 296, 307, 317, 334, 395, 479, 
525, 591, 597, 612, 633, 653, 830, 974, 1030, 1100, 1177, 1334, 
1366, 1372, 1386, 1406, 1407, 1422, 1467, 1545, 1671, 1725

Infant Formula / Formulas, Soy-based, Including Effects on Infant 
Health (Alternatives to Milk. Usually Fortifi ed and Regulated. 
Since 1963 Usually Made from Soy Protein Isolates) 92, 170, 201, 
279, 367, 705, 1044, 1205, 1264, 1470

Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in 
China or Chinese Cultures 198, 276

Information. See Computer Software and Modeling / Simulation 
Related to Soya, Computers (General) and Computer Hardware 
Related to Soybean Production and Marketing. See also: Computer 
Software, Libraries with a Signifi cant Interest in Soy, Library 
Science and Services Related to Soy, Reference Books and Other 
Reference Resources

Information, computerized. See Computerized Databases and 
Information Services, and Websites, Websites or Information on the 
World Wide Web or Internet

Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 1361, 
1384, 1724, 1927

Inoculum / inocula of nitrogen fi xing bacteria for soybeans. See 
Nitrogen Fixing Cultures

Insects–Pest Control. See also: Integrated Pest Management 58, 62, 
186, 193, 196, 268, 331, 426, 450, 452, 457, 458, 459, 461, 491, 
498, 510, 514, 527, 547, 548, 562, 573, 589, 595, 599, 605, 610, 
611, 613, 616, 618, 619, 620, 626, 627, 629, 634, 637, 642, 695, 
696, 724, 734, 738, 747, 748, 750, 763, 767, 780, 826, 833, 843, 
844, 849, 851, 857, 859, 905, 906, 910, 916, 932, 933, 938, 940, 
956, 961, 962, 970, 973, 976, 1010, 1017, 1021, 1031, 1041, 1042, 
1053, 1055, 1060, 1061, 1064, 1069, 1103, 1117, 1155, 1156, 1159, 
1182, 1183, 1190, 1243, 1262, 1263, 1275, 1310, 1312, 1320, 1352, 
1367, 1373, 1375, 1377, 1378, 1389, 1417, 1451, 1458, 1520, 1525, 
1544, 1648, 1653, 1657, 1685, 1695, 1786, 1797, 1834, 1852, 1904, 
1920, 1948, 1958, 1960, 2012, 2033

Institut de Recherches Agronomiques Tropicales (IRAT–Tropical 
Institute of Agronomic Research) 231, 263, 291, 292, 295, 298, 

324, 325, 326, 327, 328, 340, 341, 343, 350, 351, 358, 359, 369, 
370, 371, 372, 382, 400, 403, 404, 410, 431, 432, 433, 438, 483, 
484, 536, 537, 559, 564, 574, 590, 638, 649, 678, 681, 682, 683, 
722, 759, 771, 783, 795, 796, 797, 799, 800, 801, 821, 837, 838, 
882, 883, 884, 905, 907, 910, 911, 912, 955, 956, 964, 979, 1000, 
1011, 1088, 1089, 1095, 1140, 1151, 1157, 1172, 1173, 1174, 1185, 
1187, 1232, 1247, 1260, 1309, 1372, 1451, 1461, 1523, 1528, 1532, 
1564, 1672

Institutional feeding. See Foodservice and Institutional Feeding or 
Catering

Insulation, Foam–Industrial Uses of Soy Oil as a Drying Oil 1668

Integrated Pest Management (IPM) and Biological Control 611, 
614, 1053, 1055, 1060, 1061, 1064, 1183, 1356, 1359, 1603, 1675, 
1692, 1695, 1764, 1798, 1803, 1821, 1991

Intercropping–use of soybeans in. See Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping

International and Regional Soybean Programs and Networks 
(General) 1273, 1759

International Institute of Agriculture (IIA) (Rome) 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 
44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 80, 87, 110, 
170, 171, 434, 1477, 2069

International Institute of Tropical Agriculture (IITA) (Ibadan, 
Nigeria) 339, 388, 396, 399, 403, 422, 423, 424, 425, 426, 427, 437, 
445, 458, 459, 490, 494, 497, 505, 527, 538, 546, 547, 548, 549, 
562, 563, 569, 575, 578, 579, 580, 587, 596, 659, 665, 687, 688, 
696, 700, 732, 735, 746, 750, 751, 767, 788, 806, 807, 822, 844, 
848, 850, 853, 856, 886, 887, 888, 909, 919, 933, 942, 954, 955, 
969, 990, 991, 994, 998, 1010, 1012, 1024, 1028, 1029, 1031, 1032, 
1041, 1042, 1079, 1086, 1087, 1097, 1098, 1103, 1104, 1115, 1141, 
1142, 1146, 1151, 1163, 1171, 1179, 1180, 1181, 1182, 1199, 1205, 
1211, 1220, 1223, 1232, 1233, 1237, 1238, 1239, 1240, 1241, 1243, 
1246, 1251, 1254, 1255, 1262, 1263, 1264, 1265, 1266, 1267, 1271, 
1272, 1273, 1276, 1280, 1281, 1287, 1299, 1305, 1310, 1316, 1324, 
1333, 1344, 1352, 1354, 1355, 1359, 1360, 1366, 1367, 1369, 1370, 
1371, 1372, 1373, 1374, 1375, 1376, 1377, 1379, 1380, 1383, 1384, 
1385, 1386, 1389, 1393, 1396, 1399, 1401, 1402, 1405, 1406, 1407, 
1408, 1409, 1410, 1417, 1418, 1422, 1428, 1449, 1451, 1454, 1458, 
1459, 1461, 1472, 1478, 1482, 1483, 1485, 1489, 1492, 1493, 1496, 
1497, 1499, 1500, 1507, 1509, 1513, 1514, 1515, 1520, 1525, 1533, 
1539, 1553, 1557, 1565, 1575, 1576, 1577, 1578, 1585, 1586, 1587, 
1588, 1598, 1600, 1601, 1602, 1605, 1608, 1610, 1611, 1612, 1613, 
1614, 1618, 1629, 1630, 1631, 1632, 1638, 1647, 1652, 1654, 1663, 
1664, 1665, 1666, 1667, 1671, 1673, 1675, 1677, 1678, 1701, 1704, 
1709, 1710, 1714, 1719, 1721, 1722, 1726, 1727, 1728, 1729, 1730, 
1733, 1734, 1736, 1743, 1752, 1758, 1764, 1772, 1774, 1775, 1776, 
1779, 1783, 1786, 1789, 1790, 1797, 1798, 1802, 1803, 1805, 1806, 
1807, 1809, 1810, 1811, 1812, 1813, 1814, 1815, 1819, 1820, 1821, 
1829, 1831, 1832, 1833, 1834, 1837, 1849, 1852, 1868, 1869, 1870, 
1872, 1875, 1878, 1884, 1886, 1889, 1890, 1891, 1892, 1900, 1901, 
1904, 1910, 1912, 1920, 1923, 1924, 1931, 1932, 1933, 1939, 1942, 
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1947, 1948, 1954, 1958, 1963, 1966, 1970, 1971, 1974, 1978, 1983, 
1984, 1991, 1992, 1998, 1999, 2000, 2001, 2005, 2006, 2007, 2009, 
2012, 2014, 2016, 2017, 2019, 2023, 2027, 2028, 2029, 2030, 2031, 
2032, 2033, 2034, 2035, 2036, 2037, 2039, 2040, 2042, 2043, 2044, 
2045, 2049, 2050, 2051, 2052, 2054, 2055, 2056, 2060, 2061, 2063, 
2065, 2066, 2068

International Nutrition Laboratory. See Miller, Harry W. (M.D.) 
(1879-1977)

International soybean programs. See AVRDC–The World 
Vegetable Center (Shanhua, Taiwan), ICRISAT–The International 
Crops Research Institute for the Semi-Arid Tropics, INTSOY–
International Soybean Program (Univ. of Illinois, Urbana, Illinois), 
International Institute of Agriculture (IIA) (Rome), International 
Institute of Tropical Agriculture (IITA) (Ibadan, Nigeria), United 
Nations (Including UNICEF, FAO, UNDP, UNESCO, and UNRRA) 
Work with Soy, Institut de Recherches Agronomiques Tropicales 
(IRAT–Tropical Institute of Agronomic

International Tempe Movement. See Tempeh–International Tempe 
Movement

Internet. See Websites or Information on the World Wide Web

Introduction of foreign plants to the USA. See United States 
Department of Agriculture (USDA)–Section of Foreign Seed and 
Plant Introduction

INTSOY–International Soybean Program (Univ. of Illinois, Urbana, 
Illinois). Founded July 1973. Initially (from 1971) named Program 
for International Research, Improvement and Development of 
Soybeans (PIRIDS) 286, 322, 355, 357, 386, 415, 416, 417, 418, 
429, 445, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 
461, 462, 463, 464, 467, 468, 469, 470, 471, 472, 475, 477, 480, 
491, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 
510, 511, 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 
523, 524, 525, 527, 528, 529, 530, 531, 532, 534, 535, 539, 540, 
542, 543, 544, 545, 550, 551, 552, 555, 556, 558, 570, 571, 576, 
580, 581, 582, 588, 590, 591, 592, 593, 594, 595, 596, 597, 598, 
599, 600, 601, 602, 603, 604, 605, 606, 607, 608, 609, 610, 611, 
612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622, 623, 624, 
625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 636, 637, 640, 
641, 648, 649, 654, 655, 656, 657, 661, 663, 664, 669, 670, 671, 
672, 673, 675, 685, 690, 706, 709, 710, 711, 712, 713, 714, 715, 
716, 717, 718, 721, 722, 723, 725, 726, 727, 728, 729, 730, 734, 
737, 747, 748, 749, 755, 756, 758, 763, 765, 767, 768, 769, 770, 
775, 776, 777, 778, 779, 780, 782, 784, 786, 787, 788, 789, 790, 
791, 792, 808, 811, 812, 814, 817, 818, 819, 820, 823, 824, 825, 
826, 831, 832, 834, 836, 840, 841, 845, 847, 849, 851, 863, 866, 
867, 868, 870, 871, 875, 876, 877, 878, 879, 880, 881, 882, 889, 
890, 893, 894, 895, 897, 898, 899, 900, 901, 902, 914, 916, 920, 
921, 922, 923, 924, 926, 928, 929, 930, 931, 932, 934, 935, 936, 
937, 938, 939, 940, 941, 944, 945, 946, 947, 948, 949, 950, 951, 
953, 957, 958, 959, 960, 961, 962, 963, 964, 965, 966, 967, 968, 
969, 970, 971, 972, 973, 974, 975, 976, 977, 978, 980, 981, 987, 
989, 992, 993, 994, 997, 1002, 1003, 1004, 1005, 1006, 1026, 1035, 
1038, 1040, 1043, 1045, 1046, 1047, 1048, 1049, 1050, 1051, 1052, 
1053, 1054, 1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062, 1063, 
1064, 1065, 1066, 1067, 1068, 1069, 1070, 1071, 1072, 1076, 1080, 

1083, 1085, 1087, 1090, 1091, 1095, 1108, 1111, 1113, 1118, 1119, 
1128, 1137, 1146, 1147, 1148, 1149, 1150, 1154, 1155, 1158, 1159, 
1160, 1161, 1164, 1166, 1167, 1168, 1169, 1183, 1189, 1190, 1191, 
1193, 1194, 1195, 1196, 1197, 1198, 1207, 1229, 1232, 1235, 1238, 
1242, 1243, 1244, 1246, 1256, 1262, 1267, 1268, 1269, 1271, 1273, 
1276, 1278, 1282, 1284, 1292, 1294, 1295, 1297, 1298, 1303, 1306, 
1318, 1321, 1323, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 
1333, 1336, 1339, 1340, 1341, 1342, 1343, 1344, 1345, 1346, 1348, 
1349, 1350, 1351, 1354, 1357, 1358, 1360, 1361, 1362, 1363, 1364, 
1365, 1366, 1368, 1369, 1370, 1371, 1377, 1380, 1381, 1382, 1383, 
1384, 1391, 1395, 1396, 1397, 1398, 1399, 1400, 1401, 1406, 1407, 
1411, 1412, 1414, 1415, 1416, 1419, 1420, 1422, 1423, 1424, 1425, 
1427, 1430, 1433, 1435, 1436, 1437, 1438, 1439, 1440, 1441, 1446, 
1451, 1453, 1455, 1456, 1457, 1461, 1463, 1464, 1465, 1466, 1467, 
1468, 1469, 1474, 1475, 1478, 1479, 1481, 1489, 1500, 1503, 1505, 
1507, 1508, 1531, 1539, 1546, 1547, 1548, 1549, 1550, 1551, 1571, 
1580, 1581, 1582, 1583, 1586, 1589, 1592, 1593, 1594, 1595, 1597, 
1606, 1622, 1623, 1624, 1625, 1626, 1627, 1640, 1651, 1653, 1658, 
1659, 1660, 1661, 1662, 1676, 1706, 1723, 1739, 1740, 1741, 1742, 
1755, 1756, 1757, 1759, 1760, 1761, 1762, 1771, 1775, 1780, 1781, 
1783, 1785, 1792, 1793, 1795, 1796, 1799, 1816, 1818, 1823, 1825, 
1847, 1850, 1851, 1853, 1877, 1906, 1907, 1909, 1917, 1919, 1927, 
1929, 1943, 1944, 1945, 1949, 1961, 1975, 1981, 1989, 1995, 2002, 
2003, 2041, 2045

Iowa. See United States–States–Iowa

Iowa State University / College (Ames, Iowa), and Univ. of Iowa 
(Iowa City) 768, 818, 894, 1552, 1668, 1708, 1816

IRAT. See Institut de Recherches Agronomiques Tropicales (IRAT)

Iron Availability, Absorption, and Content of Soybean Foods and 
Feeds 492, 554

Irradiation of Soybeans for Breeding and Variety Development 
(Usually Gamma Irradiation to Cause Mutations) 356, 1226, 1643

Island Spring, Inc. (Vashon, Washington). Founded by Luke 
Lukoskie and Sylvia Nogaki 666, 787, 832, 993, 1298

Isofl avone or Phytoestrogen Content of Soyfoods, Soy-based 
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein, 
Daidzein, and Glycitein) 1864

Isofl avones in soybeans and soyfoods. See Estrogens, Incl. 
Genistein, Daidzein, etc.

Isolated soy proteins. See Soy Proteins–Isolates

Israel. See Asia, Middle East–Israel and Judaism

Ito San soybean variety. See Soybean Varieties USA–Ito San

Ivory Coast. See Africa–Côte d’Ivoire

Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean 
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely). 
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 397, 402
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Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob 
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr. 
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des 
Moines, Iowa, since Jan. 1998 103, 1085, 1381

Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang, 
Denjang / Dwenjang / Doen Jang / Daen Chang / Toenjang 273, 
613, 1873

Janus Natural Foods (Seattle, Washington). And Granum 396

Japan. See Asia, East–Japan

Japan–Shokuhin Sogo Kenkyujo. See National Food Research 
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)

Japan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 1371

Japanese Overseas, Especially Work with Soy or Macrobiotics 446, 
993, 1050, 1518, 1774, 1852, 1854

Japanese Soybean Types and Varieties–Early, with Names 1435, 
1462, 1643

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean 
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes 
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia 
58, 105, 119, 331, 993, 1043, 1051, 1153

J.M. Thorburn & Co. (New York City, New York) 1435

Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also 
spelled Kan Jang / Gan Jang 613, 653, 1023

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style 
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, 
Kétjap)

Kecap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis / 
Ketjap Manis

Kefi r, soy. See Soymilk, Fermented–Soy Kefi r

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co., 
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co., 
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek 
Foods Was Acquired by Worthington Foods in 1960 110, 439, 869, 
1355, 2074

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 58, 627, 653, 757, 1023, 1522

Ketjap manis. See Soy Sauce, Indonesian Sweet, Kecap Manis / 
Ketjap Manis

Kibun. See Soymilk Companies (Asia)

Kidney / Renal Function 1828

Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and 
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International 
Inc., and Kikkoman Shoyu Co.. 321, 446, 818, 993, 1050, 1631, 
1836, 1874, 1917

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with 
Dry Heat, Full-Fat) and Grits

Kinema (Whole Soybeans Fermented with Bacillus subtilis strains 
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan). 
Occasionally spelled Kenima. Close relatives are from Northeast 
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram), 
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai 
(Meghalaya) 733, 993, 1631

Kiribati. See Oceania

Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their 
Authors

Kloss, Jethro (1863-1946) and his Book Back to Eden 110

Kochujang / Gochujang. See Red-Pepper and Soybean Paste–
Korean-Style

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans 
Fermented with a Mold, Especially Aspergillus oryzae) or Koji 
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 321, 446, 1023, 
1050, 1338, 1487, 1631, 1842

Koji, Red Rice. (Also Called Fermented Red Rice, Ang-Kak / 
Angkak, Hongzao or Hong Qu / Hongqu in Chinese / Pinyin, Hung 
Ch’ü in Chinese / Wade-Giles, or Beni-Koji in Japanese). Made 
with the Mold Monascus purpureus Went, and Used as a Natural 
Red Coloring Agent (as with Fermented Tofu) 1487

Koji, Soybean (Soybeans Fermented with a Mold, Especially 
Aspergillus oryzae), Such as Miso-dama or Meju 159

Konggaru. See Roasted Whole Soy Flour in Korea–K’onggaru / 
K’ongaru / Konggaru / Konggomul / Kong Ka Ru (Roasted with 
Dry Heat, Full-Fat)

Korea. See Asia, East–Korea

Korea–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 1371

Koreans Overseas, Especially Work with Soy 731, 904, 974, 982, 
1050, 1552, 1897, 1916

Korean-style fermented red-pepper and soybean paste. See Red-
Pepper and Soybean Paste–Korean-Style

Korean-style fermented soy sauce. See Kanjang–Korean-Style 
Fermented Soy Sauce

Korean-style fermented soybean paste. See Jang–Korean-Style 
Fermented Soybean Paste including Doenjang
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Korean-style miso, etymology of. See Miso, Korean-Style

Korean-style natto. See Natto, Korean-Style–Chongkukjang

Kraft Foods Inc. (Work with Soy). Including Anderson Clayton, 
Boca Burger, and Balance Bar 818, 819, 870, 1836

Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria phaseoloides) 
(Roxb.) Benth. Formerly Pueraria javanica 115, 1803

Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria 
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus, 
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia 
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides) 
55, 115, 446, 1675

Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb. 
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and 
Organizations They Founded or Inspired 446

Kuzu. See Kudzu or Kuzu (Pueraria...)

La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept. 
1943 by Beatrice Creamery Co.. 1050, 1435, 1874

La Sierra Industries (La Sierra, California). See Van Gundy, 
Theodore A., and La Sierra Industries

Lablab purpureus or Lablab bean. See Hyacinth Bean

Land-Grant Colleges and Universities, and Their Origin with the 
Land Grant Act of 1862 (the so-called Morrill Act) 1530

Large-seeded soybeans. See Green Vegetable Soybeans–Large-
Seeded Vegetable-Type or Edible Soybeans

Latin America–Caribbean–Antigua and Barbuda (Including 
Redonda) 57, 58, 60, 380, 572, 1229, 1295

Latin America–Caribbean–Bahamas, Commonwealth of The (Also 
Called The Bahamas, Bahama Islands, or Bahama) 60, 722, 727

Latin America–Caribbean–Barbados 57, 58, 1369, 1518

Latin America–Caribbean–Bermuda (A British Dependent 
Territory) 35, 38, 58, 60

Latin America–Caribbean–British Dependent Territories–Anguilla, 
Cayman Islands, British Virgin Islands, Montserrat, Turks and 
Caicos Islands. See also: Bermuda 57, 58, 60, 380

Latin America–Caribbean–Cuba 6, 36, 38, 57, 58, 897, 1020, 1058, 
1068, 1119, 1229, 1235, 1369, 1518, 1603, 1705, 1737, 1738, 1762

Latin America–Caribbean–Dominica 60, 342, 380, 442, 495, 572, 
1229, 1235, 1343, 1705

Latin America–Caribbean–Dominican Republic (Santo Domingo 
or San Domingo before 1844) 36, 38, 58, 342, 380, 442, 495, 533, 
572, 636, 652, 653, 703, 727, 753, 757, 809, 902, 995, 1167, 1295, 

1369

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe 
(consisting of two large islands–Basse-Terre and Grande-Terre) 
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La 
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands 
Antilles) 36, 38, 57, 58, 342, 722, 1451

Latin America–Caribbean–Grenada 60, 342, 380, 442, 495

Latin America–Caribbean–Haiti 342, 380, 442, 495, 533, 572, 652, 
653, 703, 753, 757, 809, 995, 996, 1078, 1369, 1921

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning soybeans in a certain Caribbean country 
36, 60

Latin America–Caribbean–Introduction of Soybeans to. Earliest 
document seen concerning the cultivation of soybeans in a certain 
Caribbean country 36, 60

Latin America–Caribbean–Introduction of Soybeans to or 
Dissemination of Soybeans from. Other or general information and 
leads concerning the Caribbean 1518

Latin America–Caribbean–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Caribbean country 36, 57, 60

Latin America–Caribbean–Introduction of Soybeans to. This 
document contains the earliest date seen for the cultivation of 
soybeans in a certain Caribbean country 36, 57, 60

Latin America–Caribbean–Jamaica 57, 58, 115, 135, 161, 244, 342, 
380, 442, 456, 495, 533, 572, 652, 653, 722, 727, 753, 757, 809, 
1229, 1295, 1329, 1343, 1369, 1500, 1501, 1502, 1518, 1617, 1762

Latin America–Caribbean–Lesser Antilles–Virgin Islands (Including 
British Virgin Islands and Virgin Islands of the United States–St. 
Croix, St. John, and St. Thomas), Leeward Islands (Anguilla, 
Antigua and Barbuda [Including Redonda], Dominica, Guadeloupe, 
Montserrat, Saint Kitts [formerly Saint Christopher] and Nevis), 
Windward Islands (Barbados, Grenada, Martinique, St. Lucia, St. 
Vincent and the Grenadines, Trinidad and Tobago), and Netherlands 
Dependencies (Including Aruba, Curaçao or Curacao, and Bonaire 
off Venezuela, and Saba, St. Eustatius, and southern St. Martin / 
Maarten in the Lesser Antilles). Note–Guadeloupe and Martinique 
and the fi ve dependencies of Guadeloupe, which are French 
Overseas Departments in the Lesser Antilles, are also called the 
French West Indies, French Antilles, or Antilles françaises 6, 7, 36, 
38, 55, 57, 58, 60, 342, 380, 442, 456, 457, 495, 533, 572, 636, 653, 
721, 722, 727, 757, 869, 897, 995, 1229, 1235, 1295, 1369, 1451, 
1500, 1518, 1603, 1705, 1706, 1719, 1753, 1762, 1797

Latin America–Caribbean–Netherlands Dependencies–Netherlands 
Antilles, and Aruba–Curaçao (Curacao), Bonaire, Saba, St. 
Eustatius, and St. Maarten (Shared with France as St.-Martin). 
Aruba was part of Netherlands Antilles until 1986 145
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Latin America–Caribbean or West Indies (General) 293, 460, 494, 
1151, 1396, 1508, 1720, 1762, 1771

Latin America–Caribbean–Puerto Rico, Commonwealth of (A Self-
Governing Part of the USA; Named Porto Rico until 1932) 37, 38, 
58, 161, 445, 452, 464, 468, 469, 550, 608, 636, 637, 648, 723, 727, 
770, 776, 793, 794, 812, 831, 866, 893, 897, 899, 901, 962, 964, 
1058, 1068, 1108, 1167, 1235, 1603

Latin America–Caribbean–Saint Kitts and Nevis, Federation of 60, 
380, 572

Latin America–Caribbean–Saint Lucia 60, 380, 495, 572, 995, 
1229, 1235, 1343, 1719, 1753, 1797

Latin America–Caribbean–Saint Vincent and the Grenadines 60, 
380, 442, 495, 572, 1295

Latin America–Caribbean–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 533, 721

Latin America–Caribbean–Trinidad and Tobago 55, 58, 60, 456, 
495, 533, 636, 653, 721, 722, 727, 757, 869, 897, 1369, 1500, 1518, 
1706, 1762

Latin America–Caribbean–Virgin Islands of the United States–St. 
Thomas, St. John, and St. Croix (Danish West Indies before Jan. 
1917) 897, 1603

Latin America–Central America–Belize (Named British Honduras 
from 1840 to about 1975, Belize before 1840) 7, 57, 58, 380, 442, 
464, 495, 550, 572, 652, 657, 721, 722, 1068, 1108, 1363, 1500, 
1856, 1879

Latin America–Central America–Costa Rica 36, 38, 58, 267, 342, 
380, 442, 464, 491, 495, 533, 550, 572, 636, 650, 652, 653, 657, 
703, 721, 722, 753, 757, 775, 793, 794, 809, 897, 902, 989, 995, 
997, 1006, 1108, 1166, 1235, 1295, 1297, 1307, 1369, 1461, 1603

Latin America–Central America–El Salvador 37, 38, 58, 115, 122, 
234, 342, 380, 442, 495, 533, 572, 636, 647, 652, 703, 753, 775, 
809, 995, 1235, 1295, 1369, 1435, 1658

Latin America–Central America (General). Includes Mexico and 
Mesoamerica.. 6, 7, 122, 330, 466, 1491, 1539

Latin America–Central America–Guatemala 36, 38, 58, 122, 123, 
143, 234, 241, 267, 332, 342, 380, 389, 442, 453, 464, 488, 495, 
533, 572, 652, 657, 701, 703, 723, 753, 765, 774, 775, 809, 816, 
827, 849, 897, 902, 995, 996, 1058, 1068, 1099, 1108, 1167, 1229, 
1235, 1248, 1295, 1307, 1369, 1461, 1603, 1656, 1943, 1944

Latin America–Central America–Honduras 342, 380, 442, 495, 572, 
652, 653, 657, 703, 722, 753, 757, 790, 809, 902, 995, 1235, 1295, 
1369, 1517, 1607, 1687, 1762, 1771, 1787, 1859, 1888, 1893

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain Central 
American country 36, 37, 58

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain Central American country 36, 37, 58

Latin America–Central America–Introduction of Soybeans to or 
Dissemination of Soybeans from. Other or general information and 
leads concerning Central America 36

Latin America–Central America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
Central American country 37

Latin America–Central America–Introduction of Soybeans to. 
This document contains the earliest date seen for the cultivation of 
soybeans in a certain Central American country 37, 550

Latin America–Central America–Mexico 37, 38, 58, 122, 221, 234, 
241, 267, 282, 283, 284, 353, 389, 464, 488, 533, 550, 553, 636, 
653, 657, 701, 727, 757, 780, 897, 918, 1058, 1068, 1108, 1140, 
1166, 1167, 1235, 1295, 1297, 1361, 1369, 1396, 1491, 1568, 1617, 
1738, 1761, 1771, 1848

Latin America–Central America–Mexico–Soy Ingredients Used in 
Mexican-Style Recipes, Food Products, or Dishes Worldwide 122, 
870

Latin America–Central America–Nicaragua 115, 234, 267, 442, 
464, 495, 550, 572, 652, 657, 693, 703, 721, 722, 727, 995, 1167, 
1248, 1369

Latin America–Central America–Panama 122, 267, 342, 380, 442, 
495, 533, 572, 636, 652, 653, 657, 703, 722, 753, 757, 777, 809, 
964, 995, 1020, 1108, 1369, 1607, 1866

Latin America–Central America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses 221, 647, 693, 721, 1307, 
1491, 1517, 1607, 1687, 1787, 1879

Latin America (General) 152, 234, 237, 282, 297, 653, 701, 918, 
935, 1020, 1235, 1238, 1303, 1572, 1789, 1911

Latin America–South America–Argentina (Argentine Republic) 6, 
7, 35, 38, 58, 63, 75, 115, 154, 366, 488, 529, 653, 722, 727, 754, 
757, 790, 902, 910, 1038, 1058, 1108, 1140, 1235, 1248, 1268, 
1295, 1358, 1361, 1369, 1444, 1508, 1520, 1674, 1746, 1906, 1911, 
1928, 1947, 1994

Latin America–South America–Argentina–Soybean Production, 
Area and Stocks–Statistics, Trends, and Analyses 35, 154, 754, 
1444, 1674

Latin America–South America–Bolivia 234, 342, 380, 436, 442, 
495, 572, 636, 652, 653, 657, 701, 703, 722, 727, 753, 757, 790, 
809, 902, 995, 1058, 1108, 1235, 1268, 1369, 1511, 1746, 1761, 
1947

Latin America–South America–Brazil, Federative Republic of 6, 7, 
35, 36, 37, 38, 58, 75, 133, 135, 140, 141, 144, 145, 146, 154, 161, 
187, 203, 205, 215, 234, 267, 273, 280, 282, 284, 300, 342, 343, 
344, 353, 360, 366, 380, 389, 442, 465, 491, 495, 505, 508, 529, 
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530, 572, 646, 652, 653, 657, 701, 703, 708, 722, 723, 727, 749, 
752, 753, 754, 757, 774, 780, 790, 859, 897, 902, 910, 949, 999, 
1006, 1038, 1079, 1108, 1119, 1141, 1235, 1268, 1292, 1295, 1310, 
1358, 1360, 1361, 1369, 1372, 1378, 1396, 1422, 1433, 1442, 1443, 
1444, 1464, 1507, 1508, 1520, 1555, 1569, 1603, 1611, 1658, 1674, 
1679, 1680, 1681, 1682, 1683, 1684, 1685, 1686, 1688, 1689, 1690, 
1691, 1692, 1693, 1694, 1695, 1696, 1698, 1699, 1700, 1702, 1703, 
1705, 1738, 1746, 1761, 1894, 1906, 1914, 1928, 1947, 1973, 1994, 
2021, 2062

Latin America–South America–Brazil–Soybean Production, Area 
and Stocks–Statistics, Trends, and Analyses 141, 154, 754, 1444, 
1674

Latin America–South America–Chile (Including Easter Island) 35, 
38, 57, 58, 135, 342, 380, 442, 495, 572, 652, 653, 657, 693, 701, 
703, 722, 727, 753, 757, 790, 809, 902, 995, 1058, 1108, 1167, 
1235

Latin America–South America–Colombia 36, 38, 58, 174, 224, 225, 
241, 267, 282, 283, 284, 332, 336, 342, 344, 353, 389, 394, 423, 
442, 445, 454, 459, 464, 491, 495, 507, 533, 550, 572, 636, 652, 
653, 701, 703, 719, 722, 723, 727, 753, 757, 775, 780, 790, 809, 
816, 897, 902, 921, 935, 1058, 1108, 1167, 1235, 1268, 1276, 1295, 
1369, 1396, 1746, 1887, 1947

Latin America–South America–Ecuador (Including the Galapagos 
Islands. Formerly also called Equator, the English translation of the 
Spanish “Ecuador”) 36, 38, 58, 282, 342, 343, 380, 401, 442, 464, 
491, 495, 533, 550, 572, 582, 636, 652, 653, 657, 701, 703, 722, 
727, 753, 757, 775, 790, 809, 823, 902, 964, 995, 1058, 1084, 1091, 
1108, 1167, 1235, 1295, 1369, 1461, 1787, 1859, 1893, 1947

Latin America–South America–French Guiana (A French Overseas 
Department, Guyane or Guyane française, formerly occasionally 
called Cayenne) 6, 7, 722, 790, 795, 902, 910, 1058, 1095, 1108, 
1157, 1167, 1173, 1295, 1451

Latin America–South America (General) 6, 7, 26, 1103, 1262, 1490, 
1520, 1994

Latin America–South America–Guyana (British Guiana before 
1966) 6, 7, 37, 38, 58, 60, 342, 344, 363, 380, 389, 436, 442, 495, 
503, 533, 572, 582, 636, 652, 653, 701, 703, 721, 722, 757, 777

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain South 
American country 35, 37

Latin America–South America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain South American country 35, 37

Latin America–South America–Introduction of Soybeans to or 
Dissemination of Soybeans from. Other or general information and 
leads concerning South America 55

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for soybeans in a certain 
South American country 35, 37, 57, 60

Latin America–South America–Introduction of Soybeans to. This 
document contains the earliest date seen for the cultivation of 
soybeans in a certain South American country 35, 37, 57, 60

Latin America–South America–Paraguay 115, 221, 282, 342, 380, 
442, 495, 529, 572, 653, 657, 703, 727, 757, 790, 809, 902, 995, 
1058, 1108, 1167, 1235, 1268, 1285, 1295, 1358, 1369, 1520, 1570, 
1746, 1906, 1928, 1947, 1994

Latin America–South America–Peru 37, 38, 55, 58, 63, 224, 225, 
267, 282, 284, 342, 375, 380, 442, 464, 495, 542, 545, 550, 572, 
582, 652, 653, 703, 722, 727, 730, 753, 757, 770, 775, 777, 784, 
789, 790, 809, 871, 880, 899, 900, 902, 953, 995, 1058, 1090, 1108, 
1166, 1235, 1297, 1369, 1461, 1476, 1947

Latin America–South America–Soybean Production, Area and 
Stocks–Statistics, Trends, and Analyses. See also Argentina and 
Brazil 36, 174, 221, 375, 401, 436, 489, 533, 693, 745, 1488, 1607

Latin America–South America–Suriname (Also Surinam before 
1978; Dutch Guiana before 1975) 37, 38, 58, 363, 442, 489, 721, 
723, 745, 790, 1108, 1603, 1859, 1866, 1893

Latin America–South America–Uruguay, Oriental Republic of 37, 
38, 58, 115, 282, 342, 380, 401, 442, 488, 495, 572, 582, 653, 727, 
757, 777, 790, 964, 1108, 1167, 1268, 1358, 1369, 1947

Latin America–South America–Venezuela 37, 60, 267, 282, 283, 
389, 533, 636, 653, 722, 757, 777, 897, 902, 960, 964, 1235, 1268, 
1295, 1361, 1369, 1488, 1581, 1592, 1603, 1761, 1947

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink 
Laucks (3 July 1882 to 9 March 1981) 1249

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Lauhoff Grain Co. (Danville, Illinois). Affi liate of Bunge Corp. 
since June 1979. Named Lauhoff Soya Co. in 1960 787, 819, 1836

Leaf Proteins and Leaf Protein Concentrate (LPC) As Alternative 
Protein Sources 344, 407

Lecithin companies. See Lucas Meyer GmbH (Hamburg, Germany)

Lecithin, Soy 58, 204, 519, 554, 630, 955, 993, 1067, 1249, 1270, 
1539, 1717, 1723, 1823, 1937

Lectins. See Hemagglutinins (Lectins or Soyin)

Legislative activities. See American Soybean Association (ASA)–
Legislative Activities

Legume, Inc. (Fairfi eld, New Jersey) 832, 1085, 1086, 1246

Lend-Lease (Program and Administration). U.S. Program to Send 
Key Supplies to Overseas Allies During World War II 81, 91, 94, 
95, 99, 109, 237, 858

Lens culinaris or L. esculenta. See Lentils
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Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens 
49, 266, 397, 402, 516, 1399, 1843

Lever Brothers Co. See Unilever Corp.

Leviton, Richard. See Soyfoods Association of North America 
(SANA)

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li 
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born 
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la 
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles 
northwest of Paris, and China) 58, 78, 110, 1249

Libraries. See National Agricultural Library (NAL, Beltsville, 
Maryland)

Libraries with a Signifi cant Interest in Soy 434, 734, 1075, 1200, 
1477

Library Science and Services Related to Soy 1230

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as 
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfi eld, 
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985. 
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000. 
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March 
2017 787, 1246

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus 
lunatus. Also called Butter Bean 147, 182, 397, 402, 699, 793, 
1326, 1365

Linolenic Acid and Linolenate Content of Soybeans and Soybean 
Products. See also Omega-3 Fatty Acids 768, 1348, 1361, 1717, 
1795

Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid 
Content of Soybeans and Soybean Products 1326, 1348, 1361, 
1384, 1411, 1412, 1902

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 58

Linseed Oil, Linseed Cake / Meal, Linseed, Lintseed, or the Flax / 
Flaxseed Plant (Linum usitatissimum L.) 6, 7, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 66, 74, 167, 177, 1348

Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant), 
or Soybean Products (Including Soy Oil), and Lipids in the Human 
Diet 35, 49, 52, 54, 464

Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and 
Linolenate

Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin) 
on Blood Lipids (Especially Cholesterol) 1348, 1411, 1412

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–

Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Lists and Descriptions (Offi cial and / or Extensive) of Early U.S. 
Soybean Varieties with Their P.I. Numbers and Synonyms 32, 670, 
1345, 1435

Loma Linda Foods (Riverside, California). Named La Loma Foods 
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in 
Jan. 1990 109, 153, 279, 367, 818, 869, 1836

Loma Linda University (Loma Linda, California). Including Loma 
Linda Hospital (Formerly named Loma Linda Sanitarium and 
College of Medical Evangelists) 869, 1828, 1967

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 84, 85, 88, 90, 107, 132, 310, 
818, 2074

Low cost extrusion cookers. See Extruders and Extrusion Cooking: 
Low Cost Extrusion Cookers (LECs)

Low-cost extrusion cookers. See Extruders and Extrusion Cooking, 
Extruders and Extrusion Cooking, Low Cost

Lucas Meyer GmbH (Hamburg, Germany). Founded 1973. 
Acquired Oct. 2000 by Degussa AG of Germany. Acquired in 2006 
by Cargill 481, 1270, 1823

Lucerne / lucern. See Alfalfa or Lucerne

Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus 
albus, L. angustifolius, L. luteus, L. mutabilis) 55, 115, 1843

Lysinoalanine (LAL)–An Unusual, Toxic Amino Acid Derivative 
Created by Severe Alkali Processing of Food Proteins (As in Spun 
Protein Fibers) 1717

Macao / Macau. See Asia, East–Macao / Macau (Portuguese 
Colony)

Machinery (Agricultural), Implements, Equipment, and 
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers, 
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). 
See also: Combines and Tractors 45, 48, 345, 456, 510, 578, 1043, 
1246, 1359, 1537, 1666, 1678, 1800, 1958, 2014, 2038, 2051, 2054

Machinery, farm. See Combines

Macrobiotics. See Kushi, Michio and Aveline–Their Life and Work, 
Ohsawa, George and Lima

Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi, 
Herman and Cornellia Aihara 289, 322, 396, 446, 787, 1249, 2026

Madison Foods and Madison College (Madison, Tennessee). 
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Madison Foods (Then a Subsidiary of Nutritional Corp.) Was 
Acquired by Worthington Foods in Aug. 1964 439, 440

Maggi (Kempthal / Kemptal, Switzerland) 1459

Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc. 
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota, 
from 1978 to March 1989 1246, 1361

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Malnutrition Matters (Ottawa, Ontario, Canada). Non-Profi t 
Organization. Founded in 2000 by Frank Daller and Brian Herrigan 
2027, 2053, 2056

Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Manchu soybean variety. See Soybean Varieties USA–Manchu

Manchuria. See Asia, East–Manchuria

Map / Maps 152, 776, 818, 821, 844, 882, 897, 968, 1140, 1232, 
1245, 1265, 1268, 1473, 1570, 1675, 1733, 1764, 1798, 1820

Margarine 58, 132, 179, 202, 345, 462, 493, 511, 552, 819, 993, 
1141, 1249, 1334, 1487

Margarine Made with Soy 156, 157, 788, 823, 1392, 1937

Margarine Made without Soy Oil 781

Market statistics. See the specifi c product concerned, e.g. Tofu 
Industry and Market Statistics

Market statistics on soybean production. See Soybean Production 
and Trade–Industry and Market Statistics,

Market studies. See Industry and Market Analyses

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing 
of

Marketing Soybeans, Market Development, and Economics 
(Including Futures Markets, Hedging, and Mathematical Models) 
75, 183, 204, 262, 384, 405, 434, 501, 556, 617, 641, 663, 685, 741, 
1173, 1192, 1292, 1320, 1358, 1361, 1372, 1425, 1431, 1455, 1467, 
1490, 1638, 1708, 1716

Marketing–Soyfoods and Soy Products 282, 810, 850, 1331

Markets and Crop Estimates, Bureau of. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural 
Economics

Marshall Islands. See Oceania–Marshall Islands

Marusan-Ai. See Soymilk Companies (Asia)

Massachusetts. See United States–States–Massachusetts

Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Mauritius. See Africa–Mauritius (Ile Maurice)

McCay, Clive M. and Jeanette (Cornell Univ.) 99, 1504, 1510

Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 82, 83, 84, 85, 88, 
90, 107, 118, 125, 132, 141, 146, 149, 155, 156, 158, 180, 189, 195, 
212, 216, 236, 237, 255, 269, 270, 310, 334, 389, 405, 585, 657, 
818, 1081, 1084, 1207, 1504, 1510, 1836, 1841

Meals, vegetarian or vegan, served at institutions. See 
Vegetarianism–Vegetarian or Vegan Meals Served at Institutions

Meat alternatives companies. See Tofurky Company (Hood River, 
Oregon. Maker of Tofurky and Tempeh)

Meat Alternatives–Documents About (Meatlike Meatless Meat, 
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 360, 
374, 409, 712, 713, 1373, 1454

Meat Alternatives–General and Other Meatless Meatlike Products. 
See Also Meat Extenders 346, 420, 439, 864, 993, 1262

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and 
Other Pork-related Products. See also Meatless Sausages 322, 481, 
583, 1480

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 381, 446, 637, 712, 713, 772, 787, 993, 1085, 1298, 
1384, 1570, 1769, 1973

Meat Alternatives–Meatless Chicken, Goose, Duck, and Related 
Poultry Products. See also Meatless Turkey 1051

Meat Alternatives–Meatless Cutlets 440

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 153, 439, 440, 478, 787, 1246, 1384, 1769

Meat Alternatives or Substitutes, Meatless or Meatlike Products–
Etymology of This Term and Its Cognates / Relatives in Various 
Languages 583

Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and 
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 381, 446, 
653, 993

Meat Products Extended with Soy Protein, or Meat Extenders 
(Marketed as Such) 420, 481, 1545, 1658, 1738, 1850
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Media, Popular Articles on Soyfoods in the USA, Canada, or 
Related to North Americans in Asia 84, 207, 583, 774, 782, 791, 
1413

Medical aspects of soybeans. See Diabetes and Diabetic Diets, 
Kidney / Renal Function, Menopause–Relief of Unpleasant 
Menopausal Symptoms, Osteoporosis, Bone and Skeletal Health

Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General) 
1845

Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless 
Doctors, Herbal Therapy, Holistic / Wholistic Medicine, 
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy, 
Preventive / Preventative Medicine, 1705

Medicine–History 466

Mei Dou Za / Mei-Tou-Cha / Meitauza. See Tempeh, Okara

Membrane Technology Processes–Microfi ltration (MF), 
Ultrafi ltration (UF, including Diafi ltration), Reverse Osmosis 
(RO–also known as hyperfi ltration, HF), Electrodialysis (ED), and 
Nanofi ltration (NF) 385, 1049, 1193, 1751

Menopause–Relief of Unpleasant Menopausal Symptoms, Such as 
“Hot Flashes” and “Night Sweats” 1845

Mesoamerica. See Latin America–Central America

Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters, 
Inc., Port Townsend, Washington state; moved to Pittsfi eld, 
Massachusetts in early 2016). Mark is one of the world’s leading 
experts on soy nutrition 1705

Mexican-style recipes, soyfoods used in. See Latin America, Central 
America–Mexico

Mexico. See Latin America, Central America–Mexico

Mexico and Central America, soyfoods movement in. See Soyfoods 
Movement in Mexico and Central America

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 1345, 
1464

Michigan. See United States–States–Michigan

Microalgae. See Single Cell Proteins (Non-Photosynthetic)

Microbial Proteins (Non-Photosynthetic Single-Cell Proteins, 
Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria) 
407

Microbiological Problems (Food Spoilage, Sanitation, and 
Contamination). See also: Nutrition–Toxins and Toxicity in Foods 
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents 
226

Microbiology and fermentation. See Fermented Soyfoods and Their 

Fermentation

Micronesia, Federated States of. See Oceania–Micronesia

Microscopic analysis and microscopy. See Soybean–Morphology, 
Structure, and Anatomy of the Plant and Its Seeds as Determined by 
Microscopy or Microscopic Examination

MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly 
Nichii Co. and MYCAL Corp.. 1570, 1917, 1975, 1989, 1995

Middle America. See Latin America–Central America; and Latin 
America–Caribbean or West Indies, Latin America, Central 
America, and Latin America, Caribbean or West Indies

Miles Laboratories. See Worthington Foods, Inc. (Worthington, 
Ohio)

Milk, almond. See Almond Milk and Cream. Also–Almonds Used 
to Flavor Soymilk, Rice Milk, etc.

Milk, coconut / cocoanut. See Coconut Milk and Cream

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts, 
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews, 
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts, 
Pumpkin Seeds, Sunfl ower Seeds, Walnuts, etc. See also: Almond 
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk 
113, 127, 142, 158, 397, 402, 554, 633, 756, 863, 982, 1334

Milk, peanut. See Peanut Milk

Milk, sesame. See Sesame Milk

Milk, soy. See Soymilk

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition 
Laboratory (Mt. Vernon, Ohio) 130, 131, 139, 148, 153, 175, 194, 
201, 287, 315, 367, 439, 440, 554, 657, 818, 869, 1141, 1249, 1769, 
2074

Minerals. See Aluminum in Soybeans and Soyfoods, Calcium 
Availability, Absorption, and Content of Soy

Minerals (General) 119, 222, 405

Minnesota. See United States–States–Minnesota

Miso companies (USA). See American Miso Co. (Rutherfordton, 
North Carolina), South River Miso Co. (Conway, Massachusetts)

Miso, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 1019

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 239, 393, 601, 653, 993, 1643, 1708
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Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 993

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinese-
style Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau 
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesian-
style Miso (Soybean Chiang, or Jiang [pinyin]) 58, 62, 105, 109, 
119, 158, 159, 197, 198, 202, 205, 208, 233, 244, 256, 259, 260, 
266, 273, 279, 289, 320, 321, 322, 376, 381, 393, 397, 402, 405, 
446, 478, 601, 621, 653, 668, 674, 728, 741, 757, 772, 782, 787, 
788, 823, 832, 870, 894, 904, 973, 988, 993, 1023, 1043, 1050, 
1082, 1085, 1100, 1153, 1246, 1249, 1262, 1294, 1338, 1384, 1447, 
1487, 1519, 1526, 1606, 1643, 1708, 1723, 1750, 1842, 1876, 1927, 
1930

Miso, Korean-Style–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 273

Miso Soup–Mainly Japanese 197, 446, 988, 1298, 2026

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented 
Soybean Paste including Doenjang

Missouri. See United States–States–Missouri

Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan) 
289, 322, 1298

Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co., 
founded 1876) 62, 1184

Mizono family. See Azumaya, Inc. (San Francisco, California)

Mochi. See Rice-Based Foods–Mochi

Moldavia. See Europe, Eastern–Moldova

Monosodium glutamate. See MSG

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed 
International subsidiary. Acquired Jacob Hartz Seed Co. in April 
1983. Acquired Asgrow in Feb. 1997. Merged with Pharmacia & 
Upjohn on 31 March 2000 and was renamed Pharmacia Corp 190, 
223, 300, 344, 363, 377, 1070, 1071, 1085, 1107, 1110, 1120, 1381, 
1823, 1902, 1953, 1962, 1987, 1995

Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance, 
California, and Tokyo, Japan) 1246, 1298

Morphology, soybean. See Soybean–Morphology, Structure, 
Anatomy, Soybean–Morphology, Structure, and Anatomy

Morrill Act. See Land-Grant Colleges and Universities, and Their 
Origin with the Land

Morse, William Joseph (1884-1959, USDA Soybean Expert) 32, 
439, 552, 596, 624, 670, 819, 923, 1052, 1053, 1054, 1085, 1111, 

1153, 1345

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse 
Expedition to East Asia (1929-1931)

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
109, 208

Mucuna pruriens. See Velvet Bean

Mull-Soy. See Borden Inc.

Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata 
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese 
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah. 
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo / 
hidjau. German–Buschbohne. French–Haricot Mungo 119, 331, 
338, 397, 402, 494, 583, 619, 645, 699, 717, 736, 748, 808, 857, 
861, 947, 948, 1017, 1025, 1026, 1200, 1276, 1379, 1452, 1460, 
1628, 1735, 1843, 1941

Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka, 
Japan) 289, 322, 1085, 1298

Mycorrhiza. See Soybean–Physiology–Mycorrhiza / Mycorrhizal 
Relations

Nashville Agricultural and Normal Institute (NANI). See Madison 
Foods and Madison College

Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of 
Vitasoy Since Aug. 1990 993, 1298, 1655

National Agricultural Library (USDA, Beltsville, Maryland) 573, 
1512, 1530, 1569, 1715, 2013

National Agricultural Library (USDA, NAL, Beltsville, Maryland) 
573, 1512, 1530, 1569

National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois). Named Northern Regional 
Research Laboratory prior to July 1976. Named Northern Regional 
Research Center prior to 28 Dec. 1991 190, 202, 203, 205, 208, 
213, 214, 228, 229, 249, 256, 260, 264, 270, 280, 309, 311, 312, 
313, 314, 315, 316, 318, 320, 321, 322, 336, 337, 376, 385, 405, 
533, 653, 667, 757, 768, 776, 864, 894, 993, 1052, 1053, 1054, 
1072, 1074, 1085, 1086, 1111, 1193, 1231, 1357, 1504, 1510, 1653, 
1836

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken, 
Japan) 159, 188, 197, 198, 321, 381, 393, 601, 603, 1416, 1622, 
1780

National Nutritional Foods Association (NNFA). See Health 
Foods Industry–Trade Associations–National Nutritional Foods 
Association (NNFA)

National Oilseed Processors Assoc. (NOPA) (National Soybean 
Oil Manufacturers Association from May 1930 to 1935; National 
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989. 
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Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya 
Food Research Council [1936+], and Soybean Nutritional Research 
Council [1937+]) 96, 108, 136, 157, 196, 260, 781, 1111, 1249, 
1990

National Soybean Crop Improvement Council. Organized March 
1948 190, 552, 768, 781, 1054

National Soybean Research Laboratory (NSRL, University of 
Illinois, Urbana, Illinois) 1653, 1662, 1759, 1760, 1771, 1825, 
1847, 1851, 1853, 1865, 1881, 1907, 1921, 1929, 1995, 2003

Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black 
Soybeans–from Japan

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 321, 733, 1240, 1366

Natto from Nepal. See Kinema

Natto from Thailand. See Thua-nao

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan

Natto, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 1019

Natto Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 321, 393, 601, 1708

Natto, Korean-Style (sometimes salted)–Chongkukjang / 
Chungkookjang / Chungkook-Jang / Chung Kook Jang / Chungkuk 
Jang / Chung Kuk Jang / Chungkukjang / Ch’onggukchang / 
Cheonggukjang / Cheonggookjang / Joenkukjang / Chunggugjang 
653, 757, 1750

Natto Production–How to Make Natto on a Commercial Scale 321

Natto–Soybean Dawadawa (From West Africa). Also called Dawa-
dawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala / 
Soumbara / Sumbala, or Tonou 147, 502, 504, 1171, 1240, 1251, 
1264, 1366, 1372, 1406, 1407, 1454, 1459, 1587, 1630, 1638, 1664, 
1710, 1726, 1797, 1811, 1831, 1878, 1939

Natto (Whole Soybeans Fermented with Bacillus natto) 62, 105, 
109, 119, 147, 158, 187, 188, 208, 233, 244, 266, 273, 279, 321, 
376, 381, 393, 397, 402, 405, 502, 504, 601, 653, 733, 757, 993, 
1019, 1023, 1171, 1240, 1251, 1262, 1264, 1338, 1366, 1372, 1381, 
1406, 1407, 1454, 1459, 1484, 1487, 1526, 1533, 1587, 1630, 1631, 
1638, 1643, 1664, 1708, 1710, 1726, 1749, 1750, 1797, 1811, 1831, 
1842, 1878, 1927, 1939, 1965, 2024

Natural and Health Foods Retail Chains or Supermarkets: Alfalfa’s 
(Mark Retzloff, Boulder, CO), Bread & Circus (Tony Harnett, 
MA), Frazier Farms (Bill Frazier, Southern Calif.), Fresh Fields 
(Rockville, MD), GNC = General Nutrition Corp. (Pittsburgh, 
PA), Mrs. Gooch’s (Los Angeles, CA), Nature Foods Centres 
(Wilmington, MA; Ronald Rossetti), Trader Joe’s, Wild Oats 818, 
1338, 2074

Natural Foods Distributors and Master Distributors (USA). See 
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, 
Erewhon (Boston, Massachusetts), Erewhon–Los Angeles / West, 
Essene Traditional Foods (Philadelphia, Pennsylvania), Great 
Eastern Sun and Macrobiotic Wholesale Co. (North Carolina), 
Janus Natural Foods (Seattle, Washington), Tree of Life (St. 
Augustine, Florida), Well (The), Pure & Simple, and New Age 
Distributing Co. (San Jose, California), Westbrae Natural Foods, 
Inc. (Berkeley, California)

Natural Foods Exporter and Distributor (Japan). See Mitoku 
(Tokyo, Japan)

Natural Foods Exporters and Distributors (Japan). See Muso 
Shokuhin (Osaka, Japan)

Natural Foods Movement and Industry in the United States (Started 
in the Mid-1950s) 289, 322, 396, 429, 478, 674, 787, 788, 832, 
1085, 1086, 1246, 1298, 1384

Natural Products Association (NPA). See Health Foods Industry–
Trade Associations–National Products Association

Near East. See Asia, Middle East

Near Infrared Refl ectance (NIR) or Transmittance (NIT) Analysis. 
See Seed, Food or Feed Composition–High-Speed Measurement 
Techniques, such as Near Infrared Refl ectance (NIR) Anlysis and 
Spectrophotometry

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot 
or Root-Gall 36, 424, 426, 455, 532, 534, 552, 555, 568, 658, 695, 
834, 849, 932, 944, 1010, 1021, 1052, 1053, 1055, 1064, 1094, 
1111, 1256, 1451, 1698, 1901, 1933, 1958, 1965

Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial 
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 60, 115, 596

Nestlé (Nestle–The World’s Biggest Food Group) 62, 215, 234, 
885, 1380, 1406, 1407, 1589, 1722

Netherlands. See Europe, Western–Netherlands

New Caledonia (French Territory of). See Oceania–Pacifi c Ocean 
Islands that are Part of France–Territory of New Caledonia and 
Dependencies

New England Soy Dairy. See Tomsun Foods, Inc.

New Uses Movement (USA, starting 1986)–Industrial Uses of 
Soybeans. Successor to the Farm Chemurgic Movement (1930s 
to 1950s). And Value-Added Industrial Applications. See also: 
Research & Development Centers–USDA-ARS National Center 
for Agricultural Utilization Research (Peoria, Illinois) 1361, 1384, 
1916

New York. See United States–States–New York
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New York State Agric. Experiment Station (Geneva, NY). See 
Cornell University (Ithaca, New York)

New Zealand. See Oceania–New Zealand

Nichii Company. See Whole Dry Soybean Flakes

Nigeria. See Africa–Nigeria

Nisshin Oil Mills, Ltd. (Tokyo, Japan) 360

Nitragin Inoculant and The Nitragin Company 497, 1024

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 3, 43, 51, 58, 62, 115, 193, 268, 331, 343, 348, 
355, 358, 403, 405, 422, 426, 457, 465, 490, 491, 497, 500, 507, 
516, 527, 536, 537, 538, 547, 552, 560, 563, 564, 569, 570, 575, 
587, 589, 591, 595, 604, 606, 613, 615, 616, 626, 627, 629, 634, 
687, 688, 691, 695, 696, 699, 719, 733, 738, 746, 747, 749, 751, 
771, 772, 806, 822, 843, 845, 847, 848, 853, 884, 890, 910, 916, 
919, 931, 933, 942, 948, 949, 954, 968, 973, 979, 984, 990, 991, 
992, 998, 1000, 1016, 1021, 1022, 1024, 1025, 1035, 1041, 1042, 
1068, 1088, 1089, 1103, 1126, 1127, 1131, 1133, 1139, 1140, 1160, 
1161, 1163, 1175, 1179, 1181, 1182, 1185, 1187, 1190, 1194, 1210, 
1211, 1213, 1219, 1221, 1223, 1232, 1233, 1243, 1256, 1260, 1261, 
1262, 1276, 1290, 1305, 1309, 1310, 1317, 1352, 1360, 1372, 1373, 
1376, 1377, 1389, 1393, 1400, 1451, 1458, 1486, 1523, 1524, 1526, 
1527, 1538, 1565, 1573, 1602, 1605, 1608, 1610, 1611, 1612, 1613, 
1614, 1618, 1621, 1635, 1675, 1683, 1694, 1701, 1713, 1714, 1733, 
1758, 1764, 1772, 1779, 1798, 1803, 1805, 1806, 1821, 1832, 1833, 
1868, 1869, 1870, 1872, 1884, 1886, 1890, 1891, 1892, 1900, 1910, 
1914, 1915, 1920, 1924, 1931, 1933, 1954, 1963, 1966, 1970, 1971, 
1974, 1978, 1983, 1991, 1999, 2001, 2006, 2014, 2016, 2019, 2034, 
2039, 2042, 2043, 2063

Nitrogen Fixing Cultures / Inoculants (Commercial and 
Noncommercial from government), of Rhizobium Bacteria for 
Soybeans (Culture / Inoculant / Inoculum / Inocula) 497, 560, 595, 
687, 890, 992, 1000, 1024, 1025, 1068, 1185, 1223, 1232, 1276, 
1377, 1833

Noble Bean (Ontario, Canada). Founded by Susan and Allan Brown 
in June 1980 1229

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

Nomenclature of Soybean Varieties–Standardization of and 
Confusion Concerning Names 32, 670, 1345, 1435

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and 
Creams Made from Nuts, Grains, Seeds, or Legumes

Non-dairy products (so-called) made from casein or caseinates. See 
Casein or Caseinates–Problems in So-Called Non-Dairy Products

Nordquist, Ted. See WholeSoy & Co. (subsidiary of TAN 
Industries, Inc., California)

North America. See United States of America, and Canada. For 
Mexico, see Latin America, Central America

North Carolina. See United States–States–North Carolina

Northeast India. See Asia, South–India, Northeast / North-East. The 
Contiguous Seven Sister States and Sikkim

Northern Regional Research Center (NRRC) (Peoria, Illinois). See 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS)

Northern Soy, Inc. (Rochester, New York) 674, 993

No-till farming. See Soybean Cultural Practices–No Till Farming

Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide 
1471

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made 
from Nuts

Nutrition. See Carbohydrates (General). See also Starch, Dietary 
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis, 
Concerns about the Safety, Toxicity, or Health Benefi ts of Soy 
in Human Diets, Diet and Breast Cancer Prevention, Diet and 
Endometrial Cancer Prevention, Diet and Prostate Cancer 
Prevention, Flatulence or Intestinal Gas, Human Nutrition–Human 
Trials, Isofl avone or Phytoestrogen Content of Soyfoods, Soy-based 
Products,, Lipid and Fatty Acid Composition of Soy, Lipids–Effects 
on Blood Lipids, Lysinoalanine (LAL)–An Unusual Toxic Amino 
Acid Derivative, Microbiological Problems (Food Spoilage, 
Sanitation, and Contamination), Minerals (General), Protein 
Quality, Protein Quality, and Supplementation, Protein Resources 
and Shortages, and the “World Protein Crisis / Gap / Problem” of 
1950-1979, Toxins and Toxicity in Foods and Feeds, Toxins and 
Toxicity in Foods and Feeds–Bongkrek Poisoning, Toxins and 
Toxicity in Foods and Feeds–General, Toxins and Toxicity in Foods 
and Feeds–Microorganisms, Especially Bacteria that Cause Food 
Poisoning, Vitamin E (Tocopherol), Vitamins (General), Vitamins 
B-12 (Cyanocobalamin, Cobalamins)

Nutrition–Acid-Base Balance in Diet and Health, or Individual 
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and Base-
Forming Elements in Foods 554, 731

Nutrition–Allergens, Allergy / Allergies, and Allergic Reactions 
Caused by Soy 1617, 1717, 1896, 1905

Nutrition–Biologically active phytochemicals. See Antioxidants, 
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease / 
Proteinase Growth Inhibitors

Nutrition–Biologically active substances. See Antinutritional 
Factors (General), Antivitamin Activity and Antivitamins, 
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or 
Soyin)

Nutrition–Carbohydrates. See Oligosaccharides, Starch
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Nutrition Education (Or Lack Thereof in Medical Schools), Food 
Groups, and Food Pyramids 315, 603, 999, 1413

Nutrition (General) 62, 70, 77, 93, 122, 141, 147, 148, 149, 155, 
156, 173, 180, 182, 191, 210, 228, 234, 244, 247, 248, 255, 259, 
267, 283, 284, 290, 347, 374, 387, 397, 398, 402, 421, 435, 453, 
460, 492, 530, 565, 633, 689, 760, 772, 815, 816, 841, 865, 918, 
1030, 1048, 1078, 1205, 1206, 1220, 1300, 1314, 1337, 1380, 1408, 
1413, 1447, 1498, 1514, 1575, 1622, 1628, 1669, 1670, 1704, 1725, 
1745, 1750, 1752, 1780, 1794, 1844, 1881, 2048

Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or 
Steroid Hormones

Nutrition–Medical Aspects. See Cancer Preventing Substances in 
Soy, Cardiovascular Disease, Especially Heart Disease and Stroke, 
Diabetes and Diabetic Diets, Kidney / Renal Function, Medical 
/ Medicinal-Therapeutic Uses / Aspects (General), Menopause–
Relief of Unpleasant Menopausal Symptoms, Osteoporosis, Bone 
and Skeletal Health

Nutrition–Minerals. See Aluminum in Soybeans and Soyfoods, 
Calcium Availability, Absorption, and Content of Soy

Nutrition–Protein. See Amino Acids and Amino Acid Composition 
and Content

Nutrition–Protein–Early and basic research. See Protein–Early and 
Basic Research

Nuts made from roasted soybeans. See Soynuts

Obituaries, Eulogies, Death Certifi cates, and Wills. See Also: 
Biographies, Biographical Sketches and Autobiographies 310

Oceania–Atlantic Ocean Islands that are Part of the United 
Kingdom–Ascension (in south Atlantic), British Antarctic Territory 
(Including South Shetland Islands and South Orkney Islands in 
south Atlantic), Channel Islands (in English Channel), Falkland 
Islands {or Islas Malvinas} and Dependencies (in south Atlantic), 
Isle of Man (in Irish Sea), South Georgia Islands (in South 
Atlantic), St. Helena (1,200 miles off the west coast of Africa) 6, 7

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos 
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory, 
Norfolk Island, Territory of Ashmore and Cartier Islands, and 
Australian Antarctic Territory) 6, 7, 25, 44, 51, 58, 60, 62, 115, 152, 
161, 343, 375, 479, 486, 596, 598, 599, 605, 608, 611, 620, 639, 
644, 653, 672, 723, 757, 808, 828, 839, 843, 922, 935, 946, 1002, 
1056, 1079, 1106, 1167, 1259, 1262, 1268, 1276, 1310, 1371, 1435, 
1461, 1464, 1486, 1524, 1570, 1603, 1640, 1641, 1655, 1751, 1754, 
1787, 1788, 1859, 1893, 1941, 1946, 1947

Oceania–Fiji 6, 7, 25, 58, 60, 495, 590, 722, 748, 790, 808, 845, 
902, 947, 948, 1026, 1058, 1108, 1464, 1859

Oceania–French Polynesia (French Oceania from about 1903 to 
sometime between 1946 and 1958. A French Overseas Territory in 
the South Pacifi c Ocean, comprising the Marquesas, Society Islands 

{Including Tahiti}, Gambier, and Tubuai Islands, and the Tuamotu 
Archipelago) 25, 590, 722, 727, 790, 902, 910, 1058, 1247, 1451

Oceania (General, Also Called Australasia, or Australia and Islands 
of the Pacifi c / Pacifi c Islands) 6, 7, 607, 653, 661, 1250

Oceania–Guam 6, 7, 25, 1859

Oceania–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain country in Oceania 51, 60, 464, 
590, 727

Oceania–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain country in 
Oceania 51, 60, 590, 727

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain country in Oceania 51, 
590, 634, 727

Oceania–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain country 
in Oceania 51, 590, 634, 727

Oceania–Kiribati (Gilbert Islands until 1979) 6, 7, 25

Oceania–Marshall Islands, Republic of the 1859

Oceania–Micronesia, Federated States of (Named Caroline Islands 
until 1986. Formerly part of the U.S.-administered Trust Territory 
of the Pacifi c Islands) 618, 1268, 1854

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 5, 6, 7, 25, 58, 152, 566, 653, 1106, 1476, 1641, 1707, 
1754, 1993, 2004

Oceania–Other Pacifi c Islands, Including American Samoa, Cook 
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including 
Saipan, Tinian, Rota). And Large Pacifi c Island Groups–Melanesia, 
Micronesia, Polynesia 7, 25, 146, 1268

Oceania–Pacifi c Ocean Islands that are Part of France–Territory 
of New Caledonia (Nouvelle Calédonie) and Dependencies. 
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines 
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon 
Islands (Ile Huon) 6, 7, 25, 44, 51, 58, 590, 727, 905, 1108, 1167, 
1295, 1464

Oceania–Papua New Guinea, Independent State of (British New 
Guinea from 1888, then Territory of Papua and New Guinea until 
Sept. 1975. The northeast was German New Guinea from 1884 to 
1914, then Trust Territory of New Guinea) 6, 7, 25, 60, 1268, 1464, 
1603, 1641, 1655, 1859, 1947

Oceania–Samoa (Formerly Western Samoa; German Samoa until 
1914) 25, 992

Oceania–Solomon Islands (British Solomon Islands Protectorate 
until July 1978) 6, 7, 25, 436, 572, 618, 652, 1859
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Oceania–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 375, 436, 566, 946, 1607, 1641

Oceania–Tonga, Kingdom of 6, 7, 25, 464, 590, 634, 1464

Oceania–Tuvalu (The Ellice Islands part of the Gilbert and Ellice 
Islands Colony before 1976) 6, 7, 25

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980) 
6, 7, 727, 1167, 1464

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965 
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s 
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded 
1916 as Hanseatische Muehlenwerke AG) 170

Off fl avors. See Flavor Taste Problems

Ohio. See United States–States–Ohio

Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard 
Kluding). See South River Miso Co. (Conway, Massachusetts)

Ohsawa, George and Lima–Their Life and Work with Macrobiotics 
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 289

Oil or meal, soy, breeding or selection for. See Breeding or 
Selection of Soybeans for Use as Soy Oil or Meal

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants

Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil

Oil, soy–industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil, Linoleum, Floor Coverings, Oilcloth, and Waterproof 
Goods, Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles, 
Crayons, and Soybean Wax

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants, 
Carriers, and Surfactants for Pesticides, Herbicides, and Other 
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or 
Artifi cial Petroleum, Dust Suppressants and Dust Control, Soaps or 
Detergents

Okara. See Fiber–Okara or Soy Pulp, Fiber, Soy

Okara tempeh. See Tempeh, Okara

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since 
1972) 154, 342, 380, 486, 1056, 1464, 1839

Oligosaccharides (The Complex Sugars Raffi nose, Stachyose, and 

Verbascose) 198, 894, 1376, 1380, 1723, 1793, 1800

Olive Oil 6, 12, 14, 17, 18, 19, 25, 177, 195

Olive / Olives (Olea europea). See also Olive Oil 25

Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid 
Content of Soybeans and Soybean Products

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives

Ontario. See Canadian Provinces and Territories–Ontario

Ontario Soybean Growers (Canada: Name Changes–Ontario 
Soybean Growers Association, Nov. 1946 to 1949. Ontario Soya-
Bean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean 
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into 
Grain Farmers of Ontario 2010 Jan 1 1823

Organic Farming and Gardening (General; Part of Natural Foods 
Movement). See also: Organic Soybean Production (Commercial). 
See also: Soybean Production: Organically Grown Soybeans or 
Soybean Products in Commercial Food Products 1705, 1934, 1962, 
2046

Organic Soybean Production (Commercial). See also: Soybean 
Production: Organically Grown Soybeans or Soybean Products in 
Commercial Food Products 768, 1338, 1716

Organically Grown Soybeans or Organic Soybean Products in 
Commercial Food Products 1706

Organoleptic evaluation. See Taste Panel, Taste Test Results, or 
Sensory / Organoleptic Evaluation

Origin, Evolution, Domestication, and Dissemination of Soybeans 
(General) 354, 405, 449, 517, 596, 923, 1374, 1464, 1519

Osteoporosis, Bone and Skeletal Health 1845

Pacifi c Islands. See Oceania

Packaging Equipment 377

Packaging Innovations and Problems 142, 226

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 313

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 58

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 313

Papua New Guinea. See Oceania–Papua New Guinea

Pasture from green soybean plants. See Feeds / Forage from 
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Soybean Plants–Pasture, Grazing or Foraging

Pasture from soybeans. See Forage from Soybean Plants–Hogging 
Down

Patent Offi ce and Commissioner of Patents, Agriculture. See United 
States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents (Forerunners of USDA)

Patents–References to a Patent in Non-Patent Documents 72, 84, 
139, 170, 171, 385, 511, 864, 869, 1361, 1381, 1480, 1504, 1622, 
1738, 1780

Patties, meatless. See Meat Alternatives (Traditional Asian), Meat 
Alternatives–Meatless Burgers and Patties

Peanut Butter 397, 402, 832, 1656, 2056

Peanut Flour (Usually Defatted) 209, 227, 250

Peanut Meal or Cake (Defatted) 5, 114, 212, 1638

Peanut Milk 127, 142, 158, 397, 402

Peanut Oil 6, 14, 15, 17, 20, 21, 22, 23, 102, 167, 182, 1638

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 3, 5, 6, 7, 8, 14, 15, 17, 18, 20, 21, 22, 
23, 24, 25, 26, 55, 66, 81, 88, 102, 113, 114, 115, 119, 147, 149, 
150, 158, 161, 162, 163, 167, 180, 187, 198, 207, 215, 222, 227, 
233, 234, 236, 242, 244, 252, 257, 266, 268, 270, 293, 304, 331, 
334, 363, 382, 383, 397, 402, 407, 410, 421, 439, 481, 488, 494, 
507, 522, 529, 536, 537, 554, 633, 690, 699, 703, 748, 752, 808, 
832, 947, 948, 959, 967, 1016, 1026, 1104, 1164, 1206, 1220, 1229, 
1231, 1258, 1276, 1334, 1368, 1379, 1419, 1459, 1487, 1519, 1521, 
1525, 1528, 1532, 1552, 1554, 1638, 1656, 1669, 1672, 1749, 2056, 
2074

Peanuts (Arachis hypogaea or A. hypogæa)–Peanut Production, 
Area, and Stocks–Statistics, Trends, and Analyses 382

Pectins–Carbohydrates–Water-Soluble Dietary Fiber 830

Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow

Pellets Made from Soybean Meal or Cake. Also Called Soybean 
Pellets 229, 864, 1719

Periodicals–American Soybean Association. See American Soybean 
Association (ASA)–Periodicals

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and 
Surfactants for Pesticides, Herbicides, and Other Agricultural 
Chemicals

Pesticides–their Use and Safety (General) 367, 516, 742, 743, 930, 
1298

Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed 
Soy

Peterson Seed Co. (Savage, Minnesota; Waterloo, Iowa) 552

Pfi zer, Inc. Including DeKalb-Pfi zer Genetics (DeKalb, Illinois) 
from 1982 to 1990 768

Phaseolus limensis or P. lunatus. See Lima Bean

Phenolic Compounds & Phenols 1717, 2025

Philippines. See Asia, Southeast–Philippines

Photographs Published after 1923. See also Illustrations 81, 85, 
90, 95, 96, 103, 120, 121, 126, 146, 148, 171, 179, 205, 210, 211, 
226, 237, 249, 250, 256, 259, 260, 261, 300, 310, 321, 331, 337, 
344, 345, 363, 377, 411, 552, 583, 597, 724, 731, 756, 760, 761, 
764, 765, 772, 794, 818, 849, 869, 870, 871, 875, 1037, 1040, 1118, 
1151, 1168, 1169, 1179, 1240, 1264, 1282, 1289, 1315, 1425, 1463, 
1466, 1505, 1519, 1522, 1546, 1561, 1583, 1584, 1590, 1624, 1657, 
1659, 1704, 1710, 1711, 1715, 1719, 1753, 1759, 1761, 1766, 1783, 
1802, 1820, 1821, 1841, 1843, 1852, 1878, 1883, 1897, 1905, 1927, 
1939, 1942, 1963, 1970, 2020

Photoperiod insensitive soybean varieties. See Soybean–
Physiology–Day-Neutral / Photoperiod Insensitive Soybean 
Varieties

Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod 
Insensitivity

Photoperiodism. See Soybean–Physiology–Photoperiodism / 
Photoperiod and Photoperiodic Effects, Soybean–Physiology and 
Biochemistry

Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate 1717, 
1790

Phytochemicals in soybeans and soyfoods. See Cancer Preventing 
Substances in Soybeans and Soyfoods

Phytoestrogen content. See Isofl avone or Phytoestrogen Content of 
Soyfoods, Soy Ingredients, and Soybean Varieties

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 1300, 1384, 1717, 1750, 1801, 1839, 1845

P.I. numbers of soybeans. See Lists and Descriptions (Offi cial and 
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I. 
Numbers and Synonyms

Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.) 
Millspaugh. Formerly Cytisus cajan 397, 402, 421, 494, 699, 748, 
808, 947, 948, 958, 1026, 1375, 1522
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Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 2, 41, 170

Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota) 
346, 1365

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 552, 1675

Piper, Charles Vancouver (1867-1926, USDA) 624, 1052

Plant Industry, Bureau of. See United States Department of 
Agriculture (USDA)–Bureau of Plant Industry

Plant Protection from Diseases, Pests and Other Types of Injury 
(General) 405, 460, 530, 536, 537, 562, 623, 847, 859, 926, 957, 
968, 1064, 1079, 1160, 1303, 1688

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 313, 1668

Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada) 
765, 827, 996, 1080, 1198, 1229, 1235, 1425, 1455, 1546, 1742, 
1943, 1944

Plenty International (Summertown, Tennessee). Starting 1981. Also 
called Plenty USA 1983-1997 1040, 1229, 1343, 1620, 1657, 1719, 
1753, 1763, 1766, 1797

Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see 
Plenty Canada and Plenty USA 478, 765, 774, 823, 827, 832, 849, 
996, 1080, 1943, 1944, 2041

PMS Foods, Inc. See Far-Mar-Co., Inc.

Policies and Programs, Government, Effecting Soybean Production, 
Marketing, Prices, Price Support Programs, Subsidies, Support 
Prices, or Trade 136, 501, 850, 929, 963, 1372, 1373, 1638, 1653

Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 186, 
600

Population Growth (Human) and Related Problems (Including 
Poverty) Worldwide 249, 300, 689, 697, 708, 1556, 1619, 1674, 
1770, 1817, 1824, 1826, 1827, 1885, 1908, 2064

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham, 
Chorizo and Other Pork-related Products

Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks

Poultry, meatless. See Meat Alternatives–- Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Poverty, world. See Population Growth (Human) and Related 
Problems (Including Poverty)

Precision Agriculture / Farming (Based on GPS–Global Positioning 
System), Including Auto-Steer, Auto-Guidance, Big Data, Digital 
Agriculture, Remote Sensing, Satellite Imagery / Technology, 
Smartphones, Grid Mapping, Variable Rate Technology (VRT), 
Robot Farming 1666, 1678, 1958, 2038

Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 5, 662

Problems, world. See World Problems

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye 
Cotton Oil Co.. 1895

Production of soybeans. See Soybean Production

Products, soy, commercial (mostly foods). See Commercial Soy 
Products–New Products

ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya 
Corporation (Heuvelton, New York. No longer in Business), 
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacifi c 
ProSoya Foods, International ProSoya Corp. (IPC–British 
Columbia) 1620, 1633, 1823, 1949, 1975, 1989, 1995

Protease inhibitors. See Trypsin / Protease
 Proteinase Growth Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control, 
Pesticides (General), Rodents and Birds–Pest Control–Especially 
Rabbits and Woodchucks

Protection of soybeans from diseases. See Diseases of soybeans

Protein–Early and Basic Research 112, 135, 143, 144, 152, 184, 
224, 225, 253, 258, 274, 279, 330, 368, 389, 390, 391, 405, 412, 
441, 553, 577, 586, 677, 701, 872, 1549, 1880

Protein products, soy. See Soy Protein Products

Protein Quality, and Supplementation / Complementarity to 
Increase Protein Quality of Mixed Foods or Feeds. See also 
Nutrition–Protein Amino Acids and Amino Acid Composition 86, 
93, 133, 144, 146, 169, 182, 184, 197, 198, 201, 205, 222, 223, 233, 
234, 238, 256, 259, 278, 280, 281, 293, 301, 314, 318, 360, 408, 
453, 584, 601, 694, 772, 788, 805, 830, 849, 852, 872, 889, 943, 
952, 1116, 1186, 1224, 1279, 1296, 1314, 1334, 1380, 1391, 1463, 
1480, 1494, 1526, 1562, 1567, 1577, 1597, 1628, 1717, 1723, 1749, 
1750, 1767, 1828, 1835, 1852, 1880, 1898, 1986, 1993, 2004, 2011

Protein Quality–Etymology of These Terms and Their Cognates / 
Relatives in Various Languages 1562

Protein Resources and Shortages, and the “World Protein Crisis / 
Gap / Problem” of 1950-1979 122, 127, 144, 187, 190, 199, 249, 
252, 257, 258, 259, 266, 294, 297, 337, 347, 353, 368, 412, 466, 
473, 474, 708, 764, 872, 943, 1116, 1430, 1617, 1844

Protein sources, alternative, from plants. See Amaranth, Azuki 
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Bean, Bambarra groundnuts, Leaf Proteins, Lupins or Lupin, 
Microbial Proteins (Non-Photosynthetic), Peanut & Peanut Butter, 
Peanuts & Peanut Butter, Quinoa, Single Cell Proteins (Non-
Photosynthetic), Sunfl ower Seeds, Wheat Gluten & Seitan, Winged 
Bean

Protein supplementation / complementarity to increase protein 
quality. See Nutrition–Protein Quality

Psophocarpus tetragonolobus. See Winged Bean

Public Law 480 (Food for Peace Program. Formally–Agricultural 
Trade Development and Assistance Act of 1954) 128, 136, 180, 
183, 190, 195, 197, 198, 202, 205, 234, 237, 243, 256, 260, 270, 
275, 322, 332, 342, 380, 411, 442, 443, 495, 572, 584, 652, 653, 
703, 753, 757, 781, 788, 809, 858, 865, 881, 889, 918, 995, 1074, 
1078, 1084, 1137, 1189, 1357, 1478, 1490, 1504, 1510, 1783, 1990, 
2013

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually 
made from Soymilk or Tofu)

Pueraria. See Kudzu or Kuzu

Puero. See Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria 
phaseoloides)

Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone 
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter 
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form 
POM Wildwood, which was soon renamed Pulmuone Wildwood, 
Inc. Brands include Soga, Azumaya, and Nasoya 1897, 1916

Pure & Simple. See Well (The), Pure & Simple

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 284, 
849

Quong Hop & Co. (San Francisco, California) 674, 787, 832, 993, 
1085

Québec. See Canadian Provinces and Territories–Québec

Rabbits as pests. See Rodent and Birds–Pest Control–Especially 
Rabbits and Woodchucks

Ralston Health Food Co. Owned by Ralston Purina Co., St. Louis, 
Missouri 313

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows. 
Including Protein Technologies International, a Wholly Owned 
Subsidiary from 1 July 1987 to 3 Dec. 1997 190, 264, 313, 337, 
346, 360, 385, 481, 760, 819, 1246, 1249, 1296, 1298, 1380, 1480, 
1570, 1750, 1836, 1905

Rapeseed Oil 6, 7, 10, 15, 17, 20, 22, 23, 24, 66, 167, 182, 968, 

1348

Rapeseed or the rape plant. See Canola

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 6, 7, 9, 10, 11, 12, 13, 14, 15, 17, 18, 20, 22, 23, 24, 25, 26, 
102, 334, 481, 934, 968, 1717

Recipes. See Cookery

Red rice koji. See Koji, Red Rice

Red-Pepper and Soybean Paste–Korean-Style Fermented. 
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang / 
Kochu Chang 1873

Reference Books and Other Reference Resources 1512, 1715

Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
See U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936)

Regulations or Laws Concerning Foods (Use, Processing, or 
Labeling), Especially Soyfoods and Food Uses of Soybeans 761, 
874, 1476, 1874, 1887

Remote sensing and satellite imagery. See Precision Agriculture / 
Farming (Based on GPS)

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See (EMBRAPA) (Brazil), 
Cornell University (Ithaca, New York), and New York State Agric. 
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois). 
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ. 
of Iowa (Iowa City), National Center for Agricultural Utilization 
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food 
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S. 
Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
Founded April 1936)

Research on Soybeans 416, 417, 418, 505, 593, 594, 607, 613, 616, 
622, 627, 641, 646, 690, 771, 843, 866, 885, 891, 922, 960, 1038, 
1057, 1091, 1113, 1199, 1269, 1289, 1290, 1303, 1347, 1350, 1351, 
1371, 1373, 1374, 1375, 1451, 1461, 1492, 1513, 1572, 1653, 1759, 
1852

Resource Shortages (Including Water and Energy), Economic 
Growth, Pollution, and Appropriate Technology Worldwide 697, 
1980

Restaurants, Chinese, outside China, or Chinese recipes that use 
soy ingredients outside China. See Asia, East–China–Chinese 
Restaurants Outside China

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or 
Vegan Restaurants

Restaurants or delis, soyfoods. See Soyfoods Movement–Soyfoods 
Restaurants
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Reunion. See Africa–Reunion (Réunion is a Department of France)

Reverse osmosis. See Membrane Technology Processes

Reviews of the literature. See Bibliographies and / or Reviews of 
the Literature

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Rice, Brown. Also Called Whole Grain Rice or Hulled But 
Unpolished Rice 2026

Rice koji. See Koji

Rice, Red Fermented. See Koji, Red Rice 1487

Rice wine. See Sake

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous 
Rice {Mochigome}) 273

Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970) 
1823

Rich Products Corporation (Buffalo, New York) 1249, 1480

Richards, Michael. See SoyaWax International

Rio Muni. See Africa–Equatorial Guinea (Rio Muni + Fernando Po; 
Spanish Guinea before Oct. 1968)

Roasted Soy Flour–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 397, 402, 653

Roasted Soy Flour, Soy Coffee, or Soy Chocolate–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
321

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 62, 208, 251, 273, 279, 315, 321, 381, 397, 402, 
405, 518, 653, 757, 993, 1030, 1081, 1207, 1406, 1407, 1422, 1467, 
1552, 1586, 1632, 1710, 1723, 1750, 1819

Roasted Whole Soy Flour / Powder in Korea–K’onggaru / K’ongaru 
/ Konggaru / Konggomul / Kong Ka Ru (Roasted with Dry Heat, 
Full-Fat) 653, 757, 1750

Roasted Whole Soy Flour / Powder or Grits in Indonesia–Bubuk 
Kedele / Bubuk Kedelai (Roasted with Dry Heat, Full-Fat) 653, 757

Robert L. Dortch Seed Farms (Scott, Arkansas) 576, 1435

Roberts, F.G. See Soy Products of Australia Pty. Ltd.

Rodale Press (Emmaus, Pennsylvania) 583, 787, 791, 1231, 1249, 
2074

Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits / 
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 1263

Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor, 
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor. 
Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned 
and Operated 674, 768, 818

Rouest, Léon (1872-1938). Soybean Pioneer in France 40, 110

Royal: New U.S. domestic soybean variety. Synonym: Wilson-Five 
(Morse 1948) 32

Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)

Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 58

Ruchi Soya Industries Ltd. (RSIL; Indore, Madhya Pradesh, and 
Mumbai, India) 1722

Russian Federation (Russia). See Europe, Eastern–Russian 
Federation

Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 562

Rust, soybean. See Rust, Soybean

Ryukyu Islands. See Okinawa

Safety concerns about soy in human diets. See Concerns about the 
Safety, Toxicity, or Health Benefi ts of Soy in Human Diets

Saishikomi. See Soy Sauce–Saishikomi

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke, 
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (Wade-
Giles) 2074

Samoa. See Oceania–Samoa

Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in 
March 1996 to Become Novartis 279

Sanitation and spoilage of food. See Microbiological Problems 
(Food Spoilage, Sanitation, and Contamination)

Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming) 
198, 205, 1384, 1507, 1717, 2025

Sauce, soy nugget. See Fermented Black Soybean Extract

Sausages, meatless. See Meat Alternatives–Meatless Sausages

School Lunch Program 84, 158, 307, 481, 533, 765, 774, 827

Scotland. See Europe, Western–Scotland (Part of United Kingdom)

Screw presses. See Soybean Crushing–Equipment–Screw Presses 
and Expellers

Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 252, 
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397, 402, 1561, 1897, 2026

Seaweeds, edible. See Sea Vegetables

Seed and plant introduction to the USA. See United States 
Department of Agriculture (USDA)–United States Department 
of Agriculture (USDA)–Section of Foreign Seed and Plant 
Introduction

Seed Certifi cation and Certifi ed Seeds (Soybeans) 331

Seed Cleaning–Especially for Food or Seed Planting Uses 977

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 32, 1643, 1795

Seed Companies and Seedsmen, Early Soybean, Worldwide 
(Especially Before 1925) 416, 417, 418, 596, 659, 1245

Seed companies, soybean. See Asgrow (Des Moines, Iowa), 
Burpee, Coker Pedigreed Seed Co. (Hartsville, South Carolina), 
Dortch Seed Farms, DuPont (E.I. Du Pont de Nemours & Co., Inc.) 
(Wilmington, Delaware), Evans Seed Co. (West Branch, Ogemaw 
County, Michigan) and Mr. Edward Ellsworth Evans (1864-1928), 
Funk Brothers Seed Co. (Bloomington, Illinois), Hartz (Jacob) 
Seed Co. (Stuttgart, Arkansas), Monsanto Co. (St. Louis, Missouri), 
Peterson, Pioneer Hi-Bred International, Inc. (Des Moines, Iowa), 
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois), 
Thorburn, Wing Seed Co. (Mechanicsburg, Champaign County, 
Ohio)

Seed companies–Thompson. See Thompson (W.G.) & Sons 
Limited, Blenheim, Ontario, Canada

Seed, Food or Feed Composition–High-Speed Measurement 
Techniques, such as Near Infrared Refl ectance (NIR) or 
Transmitance (NIT) Anlysis and Spectrophotometry 1361, 1464, 
1864

Seed Germination or Viability–Not Including Soy Sprouts 966

Seed Quality, Composition, and Component / Value-Based Pricing 
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 723, 1361

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 405, 600, 843, 959, 961, 
969, 975, 978, 1361, 1538, 1616

Seed Treatment with Chemicals (Usually Protectant Fungicides) 
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 613, 961, 
1025, 1162, 1688

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
Agronomic Signifi cance of Seed Weight 531, 587, 621, 631, 1204, 
1541, 1643, 1795, 1862

Seeds, soybean–Variety development and breeding of soybeans. See 

Variety Development and Breeding

Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory / 
Organoleptic Evaluation

Serbia. See Europe, Eastern–Serbia

Sesame Butter, Tahini / Tahina / Tahin, Sesame Halva / Halwa, or 
Sesame Paste 169, 1447

Sesame Meal or Cake (Defatted) 5

Sesame Milk 554

Sesame Oil 6, 7, 16, 17, 22, 23, 26, 66, 110, 167, 182, 439, 1487

Sesame Seed (Sesamum indicum, formerly Sesamum orientale). 
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely, 
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as 
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame 
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or 
Meal, Sesame Milk, and Sesame Oil 5, 6, 7, 10, 13, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 26, 66, 121, 142, 158, 166, 167, 182, 198, 
236, 334, 397, 402, 501, 524, 633, 690, 934, 1231, 1258, 1749

Sesame / Sesamum / Benné or Benne / Gingelly or Gingili / Til or 
Teel–Etymology of These Terms and Their Cognates/Relatives in 
Various Languages 167

Sesamum indicum. See Sesame Seed

Seventh-day Adventist work with vegetarianism. See 
Vegetarianism–Seventh-day Adventist Work with

Seventh-day Adventist writings or products (especially early) 
related to dietary fi ber. See Fiber–Seventh-day Adventist Writings 
or Products

Seventh-day Adventists. See Harrison, D.W. (M.D.), and Africa 
Basic Foods (Uganda), Kellogg, John Harvey (M.D.) (1852-1943), 
Sanitas Nut Food Co. and Battle Creek Food Co., Kloss, Jethro 
(1863-1946) and his Book Back to Eden, Loma Linda Foods 
(Riverside, California), Loma Linda University (Loma Linda, 
California), Madison Foods and Madison College (Madison, 
Tennessee), Miller, Harry W. (M.D.) (1879-1977), Van Gundy, 
Theodore A., and La Sierra Industries (La Sierra, California), 
White, Ellen G (1827-1915), Worthington Foods, Inc. (Worthington, 
Ohio)

Seventh-day Adventists–Cookbooks and Their Authors, Dietitians 
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord 
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (1864-
1921), Lenna Frances Cooper (1875-1961), Julius G. White (1878-
1955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995), 
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (1903-
1978), Frank & Rosalie Hurd (1936- ), etc.. 139, 289, 869

Seventh-day Adventists–General and Historical 572, 652, 703, 753, 
809
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Seventh-day Adventists–Infl uence Today of Seventh-day Adventist 
Affi liated Organizations in the Fields of Vegetarianism, Health, and 
Soyfoods (Not Including Original Medical Research on Adventists) 
995

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, 
Germany), Granose Foods Ltd. (Bucks., England)

Seventh-day Adventists–Overseas Companies Making Soyfoods 
(Europe, Asia, and Latin America). Other, Including Alimentos 
Colpac, Nutana, Saniku / San-iku Foods, Spicer Memorial College, 
Superbom 367, 380, 442, 495, 572, 652, 703, 753, 809, 869, 995, 
1109, 1878

Seychelles. See Africa–Seychelles, Republic of

Shennong / Shen Nung. See Asia, East–China–Shennong / Shên 
Nung / Shen Nung

Shiro shoyu. See Soy Sauce, Pale (Shiro Shoyu)

Shortening (Usually Hydrogenated) 96, 202, 275, 493, 552, 993, 
1053, 1249, 1487

Shoyu. See Soy Sauce

Shurtleff, William. See Soyinfo Center (Lafayette, California)

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage 
Used for Silage / Ensilage

Simply Natural, Inc. (Philadelphia, Pennsylvania). Founded by 
Christine Pirello 1246

Single cell proteins. See Microbial Proteins (Non-Photosynthetic)

Single Cell Proteins (Photosynthetic, Including Algae / Microalgae 
Such as Spirulina, Chlorella, and Scenedesmus) 294, 988

Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely 
called Chinese-Japanese War 6

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight 
of 100 Seeds in Grams, or Number of Seeds Per Pound

Sizings for paper or textiles. See Paper Coatings or Sizings, or 
Textile Sizing

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 3, 6, 16, 58, 1895, 1940

Society for Acclimatization (Société d’Acclimatation, France) 1249, 
1622, 1780

Soil Science 613, 665, 861, 1554

Soil Science–Soil Erosion and Soil Conservation 55, 161, 331, 512, 
708, 1104, 1263, 1272, 1471, 1587

Sojinal / Biosoja (Formerly Cacoja; Affi liate of Coopérative 
Agricole de Colmar–Issenheim & Colmar, France). Acquired by 
B & K Holdings, of Switzerland, in mid-1993. Acquired by Alpro 
(Belgium) on 22 April 1996 1561

Solae Co. (The) (St. Louis, Missouri. Joint Venture Between 
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty 
Process Division (formerly Chemurgy Div.)) 1917, 1975, 1989, 
2004

Solbar Hatzor Ltd. (Israel). See Hayes Ashdod Ltd. (renamed Solbar 
Hatzor Ltd. in April 1987) and Hayes General Technology (Israel)

Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa). 
Including Edible Soy Products, makers of Pro-Nuts, founded 
in 1970. Acquired by Specialty Food Ingredients Europe BV in 
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name 
Changed to Nutriant (Jan. 2002 to 2006) 429, 818, 1298

Solomon Islands. See Oceania–Solomon Islands

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or 
Washing / Purifi cation of Soy Products (Protein, Lecithin, Saponins, 
etc.) 106

Solvents–Hexane–Used Mainly for Soy Oil Extraction 1048, 1072, 
1937

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 115, 219, 533, 630, 733, 957, 1051, 
1326, 1327, 1341, 1373, 1438, 1551, 1606

Soup, miso. See Miso Soup

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 1334

South Africa. See Africa–South Africa

South America. See Latin America–South America

South America, soyfoods movement in. See Soyfoods Movement in 
South America

South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and 
Meal Production and Consumption–Statistics, Trends, and Analyses 
1373

South River Miso Co. (Conway, Massachusetts). Including Ohio 
Miso Co.. 1876

Soy and Cancer Prevention; Cancer Preventing Substances in 
Soybeans and Soyfoods (Such as the Isofl avones Genistein and 
Daidzein) 791, 1384
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Soy Cheese–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 315

Soy Cheese–Fermented, Western Style, That Melts. May Contain 
Casein (Cow’s Milk Protein) 377

Soy Cheese–Non-Fermented, Western Style, That Melts. Typically 
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein 
(A Protein from Cow’s Milk) 315

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 869, 1110, 
1334, 1384, 1710, 1939

Soy Cheesecake or Cream Pie, Usually Made with Tofu 478, 787, 
832, 870, 1298

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 3, 58, 653, 733, 757, 993, 1140, 1393, 1419, 1669, 1670, 
1710, 1761, 2056

Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 1246, 
1705, 1738

Soy, etymology of the word. See Etymology of the Word “Soy” and 
its Cognates / Relatives in English

Soy fi ber. See Fiber

Soy fl our companies (Europe). See Spillers Premier Products Ltd. 
(Puckeridge, Ware, Hertfordshire, England)

Soy fl our companies (Oceania). See Soy Products of Australia Pty. 
Ltd

Soy Flour, Defatted or Partially Defatted, Used as an Ingredient in 
Second Generation Commercial Products Such as Baked Goods, 
Pasta, etc.. 1990

Soy Flour Equipment 213, 228, 570, 712, 1393, 1440, 1463, 1712, 
1990

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat, 
Unheated) 279, 1990

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM 
Pro-zyme Flakes and Soybean Brew Flakes 109, 1990

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 58, 62, 
71, 77, 79, 83, 84, 85, 88, 90, 91, 95, 96, 97, 106, 108, 109, 111, 
114, 118, 119, 122, 123, 125, 132, 144, 146, 149, 153, 179, 190, 
196, 197, 198, 204, 205, 210, 211, 212, 213, 219, 224, 225, 227, 
228, 236, 237, 239, 241, 242, 246, 256, 257, 259, 260, 264, 273, 
279, 285, 294, 301, 302, 304, 315, 319, 322, 332, 334, 336, 337, 
344, 353, 377, 389, 405, 440, 451, 453, 460, 479, 481, 507, 515, 
516, 518, 519, 522, 525, 530, 533, 557, 584, 585, 592, 606, 609, 
613, 617, 653, 657, 695, 702, 717, 757, 789, 790, 818, 819, 823, 
825, 843, 858, 863, 889, 894, 940, 957, 960, 993, 1006, 1019, 1030, 
1057, 1059, 1074, 1078, 1081, 1100, 1109, 1110, 1120, 1140, 1220, 

1229, 1236, 1243, 1249, 1258, 1262, 1267, 1282, 1291, 1326, 1328, 
1329, 1330, 1349, 1355, 1357, 1361, 1364, 1366, 1372, 1380, 1386, 
1393, 1395, 1400, 1430, 1436, 1437, 1440, 1447, 1453, 1454, 1463, 
1478, 1479, 1487, 1504, 1506, 1533, 1545, 1546, 1551, 1565, 1583, 
1594, 1595, 1606, 1620, 1624, 1626, 1632, 1659, 1667, 1669, 1671, 
1682, 1706, 1710, 1717, 1722, 1723, 1728, 1729, 1738, 1741, 1773, 
1783, 1790, 1793, 1794, 1809, 1813, 1825, 1831, 1836, 1845, 1846, 
1882, 1913, 1917, 1927, 1961, 1965, 1975, 1978, 1989, 1990, 1991, 
1995, 2005, 2009, 2016, 2024, 2025, 2048

Soy Flour, Homemade–How to Make at Home or on a Laboratory 
or Community Scale, by Hand 1990

Soy Flour–Imports, Exports, International Trade 91, 94, 109, 1990

Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues 
for Plywood, Other Woods, Wallpaper, Building Materials, Etc.. 
1249

Soy Flour Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 91, 95, 99, 109, 279, 518, 519, 653, 1057, 
1990

Soy Flour Industry and Market Statistics, Trends, and Analyses–
Individual Companies or Products 94, 307, 334, 1990

Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with 
Emphasis on Dry Products Used in Third World Countries, Often 
Used as Weaning Foods (such as CSM, WSB, etc.) 92, 109, 155, 
156, 176, 195, 199, 215, 222, 250, 267, 271, 272, 280, 281, 284, 
290, 296, 300, 303, 307, 322, 330, 332, 334, 342, 344, 353, 380, 
389, 394, 405, 411, 442, 444, 466, 495, 518, 519, 572, 612, 617, 
637, 652, 653, 701, 703, 753, 757, 779, 788, 809, 816, 830, 863, 
864, 865, 918, 974, 995, 997, 1006, 1074, 1084, 1137, 1158, 1166, 
1192, 1196, 1207, 1249, 1291, 1326, 1362, 1364, 1380, 1386, 1406, 
1407, 1429, 1453, 1454, 1463, 1478, 1490, 1500, 1504, 1506, 1545, 
1551, 1624, 1712, 1725, 1783, 1990

Soy Flour Production–How to Make Soy Flour on a Commercial 
Scale 1990

Soy fl our, roasted. See Roasted soy fl our

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 
213, 228, 300, 322, 360, 374, 407, 428, 429, 481, 519, 533, 585, 
617, 757, 843, 864, 993, 1006, 1057, 1073, 1153, 1224, 1339, 1364, 
1373, 1419, 1479, 1480, 1656, 1658, 1671, 1682, 1706, 1723, 1738, 
1762, 1781, 1927, 1961

Soy Flour–Whole or Full-fat 62, 70, 81, 94, 96, 99, 105, 109, 142, 
164, 170, 171, 201, 204, 209, 213, 217, 218, 220, 222, 228, 229, 
234, 235, 240, 244, 249, 256, 260, 266, 271, 273, 276, 279, 280, 
307, 317, 318, 334, 374, 390, 391, 394, 395, 408, 462, 491, 511, 
570, 591, 617, 653, 657, 701, 716, 757, 840, 863, 957, 963, 974, 
993, 1137, 1192, 1196, 1207, 1220, 1264, 1357, 1363, 1366, 1391, 
1406, 1407, 1422, 1436, 1439, 1467, 1504, 1506, 1545, 1551, 1606, 
1641, 1656, 1671, 1682, 1723, 1762, 1790, 1815, 1819, 1882, 1990

Soy Flour, Whole or Full-fat–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 96
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Soy ice cream companies (USA). See Barricini Foods (Mountain 
Lakes, New Jersey), Tofutti Brands, Inc. (Cranford, New Jersey), 
Turtle Mountain LLC

Soy Ice Cream (Frozen or Dry Mix)–Imports, Exports, International 
Trade 1246, 1298

Soy Ice Cream (General–Usually Non-Dairy) 109, 153, 462, 478, 
511, 602, 765, 774, 787, 827, 869, 993, 996, 1040, 1086, 1189, 
1229, 1246, 1249, 1298, 1334, 1340, 1343, 1361, 1384, 1453, 1539, 
1546, 1659, 1671, 1722, 1738, 1761, 1796, 1943, 1944

Soy infant formula. See Infant Formula, Soy-based

Soy lecithin. See Lecithin, Soy

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in 
Cookery or Foods). Its Manufacture, Refi ning, Trade, and Use. See 
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 3, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 32, 
35, 52, 62, 65, 66, 67, 71, 75, 87, 98, 102, 136, 140, 145, 161, 164, 
179, 195, 202, 204, 234, 243, 275, 315, 323, 331, 334, 352, 366, 
405, 422, 442, 467, 472, 494, 495, 501, 507, 516, 521, 526, 552, 
572, 584, 590, 592, 630, 652, 684, 690, 692, 703, 749, 753, 781, 
788, 809, 843, 891, 894, 916, 928, 929, 936, 957, 992, 995, 1006, 
1051, 1072, 1078, 1091, 1119, 1145, 1153, 1192, 1220, 1243, 1262, 
1264, 1298, 1326, 1327, 1328, 1357, 1358, 1361, 1366, 1368, 1371, 
1372, 1373, 1380, 1392, 1399, 1403, 1406, 1408, 1436, 1440, 1453, 
1458, 1459, 1463, 1464, 1466, 1479, 1500, 1510, 1547, 1551, 1555, 
1593, 1595, 1606, 1622, 1625, 1632, 1638, 1653, 1671, 1674, 1706, 
1722, 1728, 1746, 1780, 1790, 1819, 1848, 1917, 1935, 1965

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 1937

Soy oil–industry and market statistics. See Soybean Crushing

Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products 
Inc. (Ann Arbor)

Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia). 
Formerly F.G. Roberts Health Food Products (Melbourne) 1990

Soy Protein and Proteins–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 318

Soy protein companies (Israel). See Hayes Ashdod Ltd. and Hayes 
General Technology

Soy protein companies (USA). See Borden, Inc., Glidden Co. 
(The), Grain Processing Corporation, Griffi th Laboratories, Gunther 
Products, Inc., Laucks (I.F.) Co., Rich Products Corporation, Solae 
Co. (The)

Soy Protein Concentrates, Textured 757, 1298, 1480, 1723

Soy Protein Council (Food Protein Council from 1971 to Dec. 
1981) 776, 787, 1480

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 420, 481, 519, 1057, 1480, 1599

Soy Protein Isolates, Concentrates, or Textured Soy Protein 
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1480

Soy Protein Isolates, Textured (For Food Use Only, Including Spun 
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of 
Soy Proteins–Fibers (Artifi cial Wool Made from Spun Soy Protein 
Fibers) 264, 266, 308, 313, 346, 360, 363, 374, 381, 440, 478, 481, 
519, 552, 993, 1057, 1059, 1480, 1606

Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
118, 134, 168, 190, 197, 198, 214, 224, 225, 232, 234, 235, 239, 
240, 241, 246, 247, 248, 250, 259, 260, 262, 267, 284, 285, 288, 
293, 299, 302, 305, 311, 314, 363, 392, 405, 407, 420, 441, 485, 
488, 530, 533, 676, 761, 789, 852, 874, 993, 1059, 1067, 1186, 
1282, 1476, 1480, 1599, 1836, 1846

Soy Proteins–Concentrates 204, 211, 252, 264, 266, 301, 303, 316, 
322, 381, 385, 405, 447, 453, 481, 519, 757, 819, 993, 1019, 1057, 
1059, 1140, 1298, 1380, 1384, 1480, 1487, 1539, 1606, 1682, 1717, 
1723, 1781, 1836, 1959

Soy Proteins–Concentrates–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 381

Soy Proteins–Detection When Added to Other Food Products (Such 
as Meat or Dairy Products, Wheat Flour or Baked Goods) 419

Soy Proteins–Isolates–Enzyme-Modifi ed Soy Protein with 
Whipping / Foaming Properties Used to Replace Egg Albumen, and 
Early Related Whipping / Aerating Agents or Products 109, 322, 
1480, 1717, 1836

Soy Proteins–Isolates–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 381

Soy Proteins–Isolates, for Food Use. Also called Isolated Soy 
Protein. See also: Isolates, for Industrial (Non-Food) Use 109, 198, 
205, 206, 211, 224, 234, 245, 266, 301, 304, 308, 313, 316, 317, 
322, 334, 364, 374, 381, 385, 405, 453, 481, 519, 702, 757, 772, 
819, 832, 1019, 1043, 1049, 1057, 1086, 1140, 1170, 1334, 1380, 
1384, 1480, 1487, 1539, 1570, 1606, 1682, 1717, 1723, 1750, 1767, 
1781, 1793, 1836, 1846, 1880, 1898, 1927, 1959, 2004

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and 
Subunits, Sedimentation Coeffi cients, Nitrogen Solubility, and 
Rheology) 182, 252, 259, 301, 318, 405, 1480, 1717, 1902

Soy Proteins, Textured (General) 360, 363, 385, 405, 409, 413, 414, 
428, 481, 519, 653, 741, 772, 819, 1051, 1140, 1166, 1480, 1606, 
1632, 1722, 1836, 1844, 1846, 1850

Soy Proteins–Textured Isolates–Etymology of These Terms and 
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Their Cognates / Relatives in Various Languages 360

Soy Pudding, Custard, Parfait, or Mousse (Usually made from 
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not 
Fermented 90, 95, 511, 832, 1085, 1632, 1671, 1722

Soy sauce. See Tamari

Soy Sauce and Shoyu–Etymology of These Terms and Their 
Cognates / Relatives in Various Languages 1023

Soy sauce companies (Asia & USA). See Yamasa Corporation 
(Choshi, Japan; and Salem, Oregon)

Soy sauce companies (international). See Kikkoman Corporation 
(Tokyo, Walworth, Wisconsin; and Worldwide)

Soy sauce companies or brands (USA). See Chun King, La Choy

Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made 
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning 
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical 
Soy Sauce 1050, 1459, 1874, 1899

Soy Sauce (Including Shoyu), Homemade–How to Make at Home 
or on a Laboratory Scale, by Hand 1019

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, 
and Traditional Worcestershire Sauce 3, 51, 58, 62, 89, 105, 109, 
119, 159, 205, 208, 233, 259, 273, 279, 289, 308, 321, 322, 331, 
376, 381, 393, 397, 402, 405, 429, 439, 446, 478, 494, 526, 592, 
601, 621, 627, 629, 653, 733, 741, 752, 757, 772, 787, 788, 818, 
832, 863, 894, 973, 993, 1019, 1023, 1043, 1050, 1051, 1085, 1086, 
1153, 1262, 1298, 1338, 1384, 1413, 1459, 1479, 1487, 1494, 1519, 
1522, 1526, 1561, 1606, 1643, 1750, 1751, 1842, 1874, 1899, 1930, 
1959

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 58, 627, 
653, 757, 1023

Soy Sauce, Indonesian Sweet, Kecap Manis / Ketjap Manis. 
Indonesian Sweet Thick Spicy Soy Sauce / Indonesian Thick Sweet 
Soy Sauce 772

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 51, 393, 601, 653, 1050, 1494

Soy Sauce Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1050

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented 
Soy Sauce

Soy Sauce, Pale (Shiro Shoyu). Made in the Mikawa region of 
Central Japan near Nagoya. Shiro Means White in Japanese 993

Soy Sauce Production–How to Make Soy Sauce on a Commercial 
Scale 109

Soy Sauce–Saishikomi Shoyu (Twice-Brewed) 993

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 62, 
153, 233, 273, 331, 381, 397, 402, 405, 446, 494, 516, 525, 526, 
583, 592, 600, 613, 627, 653, 698, 733, 741, 757, 772, 791, 958, 
993, 1051, 1099, 1262, 1380, 1487, 1519, 1561, 1897

Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 993

Soy Yogurt–Fermented / Cultured 198, 446, 478, 511, 525, 597, 
602, 674, 819, 993, 1207, 1246, 1340, 1384, 1437, 1447, 1576, 
1671, 1705, 1738, 1796, 1809, 2024, 2056

Soy Yogurt (Generally Non-Dairy) 462, 1334, 1453, 1546, 1659, 
1669, 1670, 1710, 1722, 1742

Soy Yogurt Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 1705, 1738

Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes 
varieties “with active cultures” that are not actually cultured / 
fermented) 1298, 1576

Soya Corporation of America and Dr. Armand Burke. See Also Dr. 
Artemy A. Horvath 81, 109

Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (1929-
42), and Soya Foods Ltd. (1933)]. See Spillers Premier Products 
Ltd.

Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.

Soya–Soybean Production and Soy Products 320, 595, 975

Soyanews: Monthly Newsletter Published by CARE in Colombo, 
Sri Lanka (1978-1990) 724, 731, 756, 779, 811, 994, 1040, 1137, 
1144, 1158, 1168, 1169, 1198, 1207, 1293, 1419, 1420, 1446

Soyastern Naturkost GmbH / Dorstener Tofu Produktions GmbH 
(Dorsten, Germany). Acquired by Huegli in April 1991 1086

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar 
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn 
Kingma started Island Tofu Works, a tofu manufacturing company, 
in Bar Harbor, Maine) 1430, 1529, 1568, 1570, 1823, 1975, 1989

SoyaWax International (Cedar Rapids, Iowa), Michael Richards, 
and Heartland Candleworks Inc. or Candle in the Window 1895

SoyaWorld Inc. See ProSoya

Soybean archaeology. See Archaeology

Soybean Council of America. See American Soybean Association 
(ASA)–Soybean Council of America
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Soybean crushers (Asia). See Fuji Oil Co., Ltd. (Osaka, Japan), Incl. 
Fuji Purina Protein Ltd., Nisshin Oil Mills, Ltd. (Tokyo, Japan), 
Ruchi Soya Industries Ltd. (India)

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa 
Muehle (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg, 
Germany)

Soybean Crushers (Europe)–General 261

Soybean crushers (USA). See Archer Daniels Midland Co. (ADM) 
(Decatur, Illinois), Bunge Corp. (White Plains, New York), Cargill, 
Inc. (Minneapolis, Minneapolis), Central Soya Co. (Fort Wayne, 
Indiana), Continental Grain Co. (New York, New York), Lauhoff 
Grain Co. (Danville, Illinois), Pillsbury Feed Mills and Pillsbury 
Co. (Minneapolis, Minnesota), Procter & Gamble Co. (Cincinnati, 
Ohio). Including the Buckeye Cotton Oil Co., Ralston Purina Co. 
(St. Louis, Missouri), Spencer Kellogg & Sons, Inc. (Buffalo, New 
York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co. 
(Illinois)

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924

Soybean crushers (USA), Cooperative. See Ag Processing Inc a 
cooperative (AGP), CHS Cooperatives, Including Cenex, Inc. and 
Harvest States Cooperatives (Which Includes Honeymead), Dawson 
Mills (Dawson, Minnesota), Far-Mar-Co, Inc., Farmland Industries, 
Inc., Honeymead (Mankato, Minnesota), Riceland Foods (Named 
Arkansas Grain Corp. before Sept. 1970)

Soybean Crushing–Equipment–Hydraulic Presses 1220

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 85, 125, 451, 529, 630, 1298, 1326, 
1327, 1328, 1380, 1384, 1436, 1438, 1466, 1500, 1505, 1547, 1550, 
1595, 1606, 1632, 1671, 1706, 1722, 1790, 1819

Soybean Crushing–Equipment–Solvent Extraction 115, 234, 529, 
533, 630, 733, 957, 1048, 1051, 1072, 1164, 1243, 1326, 1327, 
1341, 1373, 1438, 1463, 1551, 1606

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
106, 115, 190, 374, 384, 478, 480, 529, 530, 562, 609, 733, 784, 
819, 863, 967, 968, 993, 1057, 1067, 1341, 1348, 1406, 1407, 1434, 
1674

Soybean Crushing, Including Production and Trade of Soybean 
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market 
Statistics, Trends, and Analyses–6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, 
18, 20, 21, 23, 24, 66, 467, 501, 519, 781, 1091, 1145, 1161, 1327, 
1341, 1358, 1361, 1434, 1506, 1510, 1545

Soybean crushing–solvents. See Solvents

Soybean Cultural Practices–No-Till, Conservation Tillage, and 

Minimum Tillage Farming / Agriculture 625, 1021, 1061, 1070, 
1071, 1290, 1692, 1693, 1702, 2023

Soybean–General and Other 1262, 1965

Soybean–General Comprehensive and Basic Important Publications 
about Soybeans 405, 1959, 2022

Soybean–Genetic Diversity, Variability and Population Structure 
427, 658, 1045, 1245, 1805, 1931, 2014, 2049

Soybean–Growth Regulators / Substances Such as Triiodobenzoic 
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins, 
Dicamba, and Florigen 583, 1133

Soybean koji. See Koji, Soybean

Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses 
32, 58, 334, 1510

Soybean Meal–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 585

Soybean meal pellets. See Pellets Made from Soybean Meal

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 3, 4, 5, 32, 58, 62, 
75, 102, 115, 125, 144, 157, 188, 198, 202, 204, 205, 207, 223, 228, 
233, 244, 258, 261, 275, 294, 321, 322, 334, 335, 381, 446, 519, 
521, 523, 529, 533, 585, 592, 594, 595, 601, 708, 749, 760, 781, 
850, 863, 920, 924, 927, 957, 968, 992, 1006, 1043, 1048, 1051, 
1067, 1091, 1145, 1153, 1164, 1220, 1243, 1246, 1249, 1262, 1264, 
1282, 1326, 1349, 1357, 1358, 1361, 1363, 1366, 1368, 1371, 1372, 
1373, 1392, 1436, 1438, 1440, 1458, 1467, 1479, 1500, 1506, 1510, 
1545, 1550, 1593, 1595, 1606, 1624, 1638, 1644, 1656, 1659, 1671, 
1723, 1741, 1746, 1762, 1846, 1894, 1961, 1965, 1968

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds 32, 161, 552, 576, 695, 1021, 1154, 1221, 1228, 1464, 1606, 
1694

Soybean–Morphology, Structure, and Anatomy of the Plant and Its 
Seeds as Determined by Microscopy or Microscopic Examination 
419

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso

Soybean pellets. See Pellets Made from Soybean Meal

Soybean–Physiology and Biochemistry (Including Photoperiodism, 
Photosynthesis, Translocation, Plant Water Relations, Respiration, 
Photorespiration) 60, 268, 405, 425, 426, 528, 547, 564, 575, 606, 
628, 700, 720, 749, 839, 843, 883, 887, 893, 959, 1010, 1056, 1075, 
1124, 1129, 1208, 1209, 1213, 1216, 1218, 1221, 1222, 1226, 1228, 
1310, 1697
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Soybean–Physiology and Biochemistry–Maturity Groups 358, 454, 
476, 531, 537, 576, 580, 596, 628, 634, 670, 755, 812, 823, 893, 
923, 977, 1046, 1047, 1053, 1160, 1212, 1345, 1381, 1435, 1474, 
1795

Soybean–Physiology–Day-Neutral / Photoperiod Insensitive 
Soybean Varieties 476, 624, 628, 651, 762, 788, 855, 1056, 1308, 
1565

Soybean Physiology–Etymology of Key Terms and Relatives in 
Various Languages 476, 762

Soybean–Physiology–Mycorrhiza / Mycorrhizae / Mycorrhizal 
Relations with Vesicular-Arbuscular Soil Fungi of the Genus 
Glomus or Endogone 457, 1000, 1017, 1260, 1701, 1884, 1901, 
1999

Soybean–Physiology–Photoperiod Insensitivity / Daylength 
Neutrality 476, 532, 541, 580, 624, 628, 651, 762, 788, 855, 873, 
893, 906, 1056, 1308, 1565, 1685

Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic 
Effects, or Photo-Thermal Responses 331, 423, 454, 457, 476, 548, 
552, 580, 599, 620, 634, 671, 695, 720, 749, 848, 849, 855, 856, 
873, 893, 1014, 1021, 1053, 1069, 1111, 1140, 1160, 1212, 1308, 
1377, 1648, 1684, 1694, 1800

Soybean–Physiology–Tolerance to Cold, Chilling, or Low 
Temperatures, and Cold Tolerant Varieties 969, 1125, 1135, 1221, 
1227, 1596

Soybean processing. See Soybean Crushing

Soybean production. See–Fertilizers and Plant Nutrition, Cover 
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation 
of Soybean Plants for Soil Improvement, Cropping Systems: 
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices, 
Green Manure, Harvesting and Threshing, Identity Preserved / 
Preservation, Organically Grown Soybeans, Plant Protection from 
Diseases, Pests and Other Types of Injury (General), Precision 
Agriculture / Farming (Based on GPS–Global Positioning System), 
Price of Soybeans, Soybean Seeds and Soybean Products–Except 
Sauces (Which See), Seed Germination or Viability–Not Including 
Soy Sprouts, Seed Quality, Seed Treatment, Yield Statistics, 
Soybean

Soybean production and the soil. See Soil Science

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm machinery. See Combines

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 80, 100, 101, 
104, 115, 150, 160, 186, 190, 298, 328, 333, 334, 345, 355, 366, 
382, 410, 472, 480, 482, 491, 504, 517, 523, 525, 529, 530, 536, 
552, 562, 592, 595, 605, 621, 623, 627, 650, 660, 683, 685, 702, 

708, 724, 738, 744, 760, 767, 772, 779, 796, 797, 829, 837, 843, 
845, 847, 875, 877, 906, 908, 910, 911, 915, 920, 926, 934, 935, 
937, 949, 958, 970, 974, 975, 976, 977, 978, 993, 1007, 1008, 1011, 
1028, 1032, 1037, 1052, 1053, 1054, 1057, 1062, 1081, 1111, 1117, 
1118, 1119, 1152, 1153, 1161, 1199, 1219, 1239, 1252, 1257, 1258, 
1267, 1269, 1280, 1285, 1299, 1310, 1316, 1341, 1364, 1366, 1369, 
1371, 1376, 1386, 1409, 1410, 1424, 1445, 1458, 1482, 1497, 1499, 
1509, 1511, 1564, 1569, 1578, 1630, 1638, 1657, 1719, 1732, 1741, 
1753, 1763, 1797, 1809, 1928, 1939, 2034, 2063

Soybean production in tropical and subtropical countries. See 
Tropical and Subtropical Countries, Soybean Production in (Mostly 
in

Soybean Production–Industry and Market Statistics, Trends, and 
Analyses 100, 331, 333, 993, 1090, 1091, 1161, 1184, 1285, 1358, 
1381, 1781

Soybean production–Marketing. See Marketing Soybeans

Soybean production–Nitrogen Fixation and Inoculation. See 
Nitragin Inoculant and The Nitragin Company

Soybean production, organic. See Organic Soybean Production

Soybean production–Plant protection. See Diseases (Bacterial, 
Fungal, and Viral / Virus), Insects–Pest Control. See also: 
Integrated Pest Management, Integrated Pest Management (IPM) 
and Biological Control, Nematodes–Disease Control, Pesticides 
(General), Weeds–Control and Herbicide Use

Soybean production–Research. See Research on Soybeans

Soybean Production–Sustainability or Sustainable Agriculture 1602, 
1605, 1608, 1610, 1611, 1612, 1613, 1614, 1618, 1621, 1701, 1704, 
1807, 1822, 1833, 1891, 1915, 1934, 1953, 2032, 2039

Soybean Research Foundation, Inc. (SRF, Mason City, Illinois) 552, 
1052, 1111

Soybean Rust (Fungal Disease) 356, 486, 487, 520, 532, 541, 561, 
576, 598, 599, 605, 615, 639, 642, 643, 644, 658, 661, 669, 671, 
672, 673, 686, 704, 793, 794, 828, 833, 835, 839, 897, 906, 1017, 
1025, 1056, 1277, 1313, 1356, 1373, 1433, 1544, 1574, 1603, 1703, 
1711, 1894, 1904, 1906, 1931, 1942, 1963, 1965, 1970, 1983, 1991, 
2000, 2009, 2030, 2037

Soybean Seeds–Black in Color. Food Use is Not Mentioned 32, 33, 
34, 35, 36, 37, 38, 40, 41, 46, 49, 51, 52, 54, 71, 87, 161, 263, 343, 
416, 417, 418, 552, 670, 686, 957, 969, 1142, 1345, 1373, 1374, 
1375, 1435, 1451, 1795, 1927

Soybean Seeds–Brown in Color. Especially Early Records 32, 33, 
34, 36, 38, 54, 1345, 1435, 1795

Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early 
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or 
Medium Green, Medium Early Green, Medium Green, Samarow, 
Sonoma, and Tashing 32, 33, 35, 38, 52, 670, 1345, 1435, 1795
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Soybean Seeds–Yellow in Color. Including Yellowish White, Cream 
Colored, and Pale (Pallida). Especially Early Records. See also: 
Soybean Seeds–White 32, 33, 35, 36, 38, 40, 44, 49, 54, 161, 670, 
1345, 1795

Soybean–Taxonomy / Classifi cation 637, 767, 1056, 1215, 1356, 
1464, 1603

Soybean Varieties Canada–Harosoy 278, 461, 576, 1795

Soybean Varieties Canada–Maple Arrow 1135, 1225, 1226, 1554, 
1596

Soybean Varieties Canada–O.A.C. 211–Early Development 34, 576, 
1345, 1795

Soybean Varieties Canada–Quebec No. 92–Early Development 41

Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant 
Yellow)–Early Introduction 1435

Soybean Varieties USA–Acme–Early Introduction 576, 1435, 1795

Soybean Varieties USA–Agate–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–A.K.–Early Introduction 670, 1045

Soybean Varieties USA–Aksarben–Early Introduction 32, 33, 35, 
576, 1345, 1795

Soybean Varieties USA–Amherst–Early Introduction 32, 1435

Soybean Varieties USA–Aoda–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Arlington–Early Introduction 32, 33, 35, 
36, 576, 670, 1345

Soybean Varieties USA–Auburn–Early Selection (1907) 32, 1435

Soybean Varieties USA–Austin–Early Introduction 32, 35, 576, 
670, 1345

Soybean Varieties USA–Baird–Early Introduction 37, 1435

Soybean Varieties USA–Bansei–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795, 2074

Soybean Varieties USA–Barchet–Early Introduction 32, 35, 576, 
670, 1345

Soybean Varieties USA–Biloxi–Early Introduction 32, 33, 35, 36, 
37, 38, 44, 49, 51, 54, 358, 404, 438, 576, 670, 749, 1345, 1435, 
1451

Soybean Varieties USA–Black Eyebrow–Early Introduction 32, 33, 
38, 41, 576, 670, 1345, 1795

Soybean Varieties USA–Brindle–Early Introduction 1435

Soybean Varieties USA–Brooks–Early Introduction 32, 1435

Soybean Varieties USA–Brown–Early Introduction 32

Soybean Varieties USA–Brownie–Early Introduction 1435

Soybean Varieties USA–Buckshot–Early Introduction 32, 1435

Soybean Varieties USA–Butterball–Early Introduction 1435

Soybean Varieties USA–Chame–Large-Seeded and / or Vegetable-
Type 1435

Soybean Varieties USA–Chernie–Early Introduction 32, 1435

Soybean Varieties USA–Cherokee–Large-Seeded and / or 
Vegetable-Type 576, 1345

Soybean Varieties USA–Chestnut–Early Selection (1907) 32, 38, 
41, 576, 670, 1345, 1795

Soybean Varieties USA–Chiquita–Early Introduction 32, 33, 35, 36, 
1435

Soybean Varieties USA–Chusei–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Cloud–Early Introduction 32, 576, 670, 
1345, 1795

Soybean Varieties USA–Columbia / Columbian–Early Introduction 
32, 36, 576, 670, 1345, 1451, 1795

Soybean Varieties USA–Delsoy–Large-Seeded and / or Vegetable-
Type 576, 1345

Soybean Varieties USA–Disoy–Large-Seeded and / or Vegetable-
Type 552, 576

Soybean Varieties USA–Duggar–Early Introduction 1435

Soybean Varieties USA–Dunfi eld–Early Introduction 32, 33, 35, 36, 
38, 41, 552, 576, 670, 1045, 1345, 1795

Soybean Varieties USA–Early Black–Early Introduction. Renamed 
Buckshot by May 1907 32

Soybean Varieties USA–Early Brown–Early Introduction 32, 33, 
36, 1435

Soybean Varieties USA–Early Green–Early Introduction 32, 38

Soybean Varieties USA–Early White–Early Introduction. Renamed 
Ito-San by about 1902 416, 417, 418, 576

Soybean Varieties USA–Early Yellow–Early Introduction. Renamed 
Ito San by about 1902 32

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction. 
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Large-Seeded and/or Vegetable-Type 32, 35, 36, 54, 576, 670, 1345

Soybean Varieties USA–Ebony–Early Introduction 32, 33, 35, 38, 
41, 576, 670, 1345, 1795

Soybean Varieties USA–Eda–Early Introduction 32, 1435

Soybean Varieties USA–Edna–Early Introduction 37, 1435

Soybean Varieties USA–Edward–Early Introduction 32, 1435

Soybean Varieties USA–Elton–Early Introduction 32, 576, 670, 
1345, 1795

Soybean Varieties USA–Emperor–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Fairchild–Early Introduction 32, 1435

Soybean Varieties USA–Farnham–Early Introduction 1435

Soybean Varieties USA–Flat King–Early Introduction 1435

Soybean Varieties USA–Flava–Early Selection (1907) 1435

Soybean Varieties USA–Fuji–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795, 2074

Soybean Varieties USA–Funk Delicious–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Giant Green–Large-Seeded and / or 
Vegetable-Type 576, 1160, 1345, 1795

Soybean Varieties USA–Goku–Large-Seeded and / or Vegetable-
Type 576, 1795

Soybean Varieties USA–Green and Black–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Green–Early Introduction 32

Soybean Varieties USA–Guelph–Early Introduction 32, 576, 670, 
1345, 1795

Soybean Varieties USA–Habaro–Early Introduction. Also spelled 
“Habara” in Canada 32, 34, 35, 41, 576, 670, 1345, 1795

Soybean Varieties USA–Haberlandt–Early Introduction 32, 33, 35, 
36, 38, 54, 552, 576, 670, 1045, 1345

Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded 
and / or Vegetable-Type 32, 35, 36, 404, 576, 670, 1345

Soybean Varieties USA–Hakote–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Hamilton–Early Introduction 32, 33, 35, 
38, 1435

Soybean Varieties USA–Hankow–Early Introduction 1435, 1475

Soybean Varieties USA–Hansen–Early Introduction 1435

Soybean Varieties USA–Higan–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Hiro–Large-Seeded and / or Vegetable-
Type 1435

Soybean Varieties USA–Hokkaido–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Hollybrook–Early Introduction 32, 36, 37, 
41, 576, 670, 1345

Soybean Varieties USA–Hongkong / Hong Kong–Early 
Introduction 32, 576, 670, 1345, 1795

Soybean Varieties USA–Hoosier–Early Introduction 32, 35, 576, 
670, 1345, 1795

Soybean Varieties USA–Hope–Early Selection (1905) 32, 1435

Soybean Varieties USA–Hurrelbrink–Early Introduction 33, 576, 
1345, 1795

Soybean Varieties USA–Illington–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Imperial–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Indiana Hollybrook–Early Development 32

Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu, 
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow, 
Early, Eda Mame, Coffee Berry 32, 33, 35, 36, 38, 1435

Soybean Varieties USA–Jackson–Large-Seeded and / or Vegetable-
Type 282, 358, 576

Soybean Varieties USA–Jefferson–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Jet–Early Introduction 32, 576, 1435

Soybean Varieties USA–Jogun–Large-Seeded and / or Vegetable-
Type 1345, 1795, 2074

Soybean Varieties USA–Kailua–Large-Seeded and / or Vegetable-
Type 590

Soybean Varieties USA–Kanrich–Large-Seeded and / or Vegetable-
Type 552, 576, 1160, 1795
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Soybean Varieties USA–Kanro–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Kanum–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Kentucky A–Early Selection 1435

Soybean Varieties USA–Kentucky–Early Introduction 32

Soybean Varieties USA–Kim–Large-Seeded and / or Vegetable-
Type 552, 576, 1160, 1795

Soybean Varieties USA–Kingston–Early Introduction 32, 576, 670, 
1345, 1795

Soybean Varieties USA–Kura–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Laredo–Early Introduction 32, 33, 36, 37, 
38, 144, 576, 1345

Soybean Varieties USA–Lexington–Early Introduction 32, 33, 36, 
38, 576, 1345

Soybean Varieties USA–Lowrie–Early Selection (1908) 1435

Soybean Varieties USA–Magna–Large-Seeded and / or Vegetable-
Type 552, 576

Soybean Varieties USA–Mammoth Brown–Early Introduction 32, 
33, 38, 54, 1435

Soybean Varieties USA–Mammoth–Early Introduction 32, 37, 161

Soybean Varieties USA–Mammoth Yellow–Early Introduction 32, 
33, 35, 36, 38, 40, 44, 49, 54, 576, 670, 1345

Soybean Varieties USA–Manchu–Early Introduction 32, 33, 34, 35, 
36, 38, 40, 41, 49, 54, 576, 670, 1045, 1345, 1795

Soybean Varieties USA–Manchuria–Early Introduction 32, 38, 576, 
670, 1345, 1475, 1795

Soybean Varieties USA–Mandarin–Early Introduction 32, 34, 35, 
38, 41, 576, 670, 821, 1045, 1345, 1451, 1795

Soybean Varieties USA–Manhattan–Early Introduction 1435

Soybean Varieties USA–Medium Green–Early Introduction 32, 33, 
35, 38, 576, 670, 1345, 1795

Soybean Varieties USA–Medium Yellow–Early Selection (1905). 
Renamed Midwest by 1923 32, 161

Soybean Varieties USA–Mendota–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Merko–Early Introduction 32, 35, 1435

Soybean Varieties USA–Meyer–Early Introduction 32, 1435

Soybean Varieties USA–Midwest–Early Introduction 32, 33, 36, 38, 
576, 670, 1345, 1795

Soybean Varieties USA–Mikado–Early Development 32, 33, 35, 
1435

Soybean Varieties USA–Minsoy–Early Introduction 32, 35, 38, 41, 
576, 670, 1345, 1795

Soybean Varieties USA–Mongol–Early Introduction 32, 36

Soybean Varieties USA–Morgan–Early Introduction 1435

Soybean Varieties USA–Morse–Early Introduction 32, 33, 576, 670, 
1345, 1795

Soybean Varieties USA–Nanda–Large-Seeded and / or Vegetable-
Type 576, 1345

Soybean Varieties USA–Natsu–Early Introduction 1435

Soybean Varieties USA–Nemo–Early Introduction 32, 1435

Soybean Varieties USA–Nielsen–Early Selection 1435

Soybean Varieties USA–Nigra–Early Introduction 1435

Soybean Varieties USA–Nuttall–Early Introduction 32, 1435

Soybean Varieties USA–Ogemaw / Ogema–Early Development. 
Synonym–Dwarf Brown (Morse 1948) 32, 34, 576, 1345, 1795

Soybean Varieties USA–Ohio 9001–Early Introduction 32

Soybean Varieties USA–Ohio 9035–Early Development. Renamed 
Hamilton by 1923 32, 33

Soybean Varieties USA–Okute / O’kute / O’Kute–Early 
Introduction 32, 1435

Soybean Varieties USA–Osaya–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Otootan / O-too-tan–Early Introduction 32, 
33, 36, 37, 38, 49, 51, 54, 161, 576, 670, 1345, 1435

Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 32, 
33, 35, 36, 38, 41, 552, 576, 670, 1047, 1053, 1345, 1795

Soybean Varieties USA–Perley’s Mongol–Early Selection (1912) 
32

Soybean Varieties USA–Pingsu–Early Introduction 1435

Soybean Varieties USA–Pinpu–Early Introduction 32, 33, 38

Soybean Varieties USA–Prize–Large-Seeded and / or Vegetable-
Type 552, 576, 1160
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Soybean Varieties USA–Protana–Specialty, High Protein 576, 1216

Soybean Varieties USA–Riceland–Early Introduction 32, 1435

Soybean Varieties USA–Rokusun–Large-Seeded and / or Vegetable-
Type 576, 1345

Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type 
576, 1345, 1795

Soybean Varieties USA–Samarow–Early Introduction 1435

Soybean Varieties USA–Sanga–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Saskatoon–Early Introduction 1435

Soybean Varieties USA–Sato–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Sedo–Early Introduction 1435

Soybean Varieties USA–Seminole–Large-Seeded and / or 
Vegetable-Type 576, 1345

Soybean Varieties USA–Shanghai–Early Introduction 32

Soybean Varieties USA–Sherwood–Early Introduction 32, 33, 35, 
1435

Soybean Varieties USA–Shingto–Early Introduction 32, 576, 670, 
1345, 1795

Soybean Varieties USA–Shiro–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Sioux–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Sooty–Early Selection 32, 576, 1345, 1795

Soybean Varieties USA–Sousei–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Southern Prolifi c–Early Introduction 32, 
33, 1435

Soybean Varieties USA–Soysota–Early Introduction 32, 38, 576, 
670, 1345, 1795

Soybean Varieties USA–Stuart–Early Introduction 552, 576, 1435

Soybean Varieties USA–Suru–Large-Seeded and / or Vegetable-
Type 1435

Soybean Varieties USA–Swan–Early Introduction 1435

Soybean Varieties USA–Taha–Early Introduction 32, 1435

Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel 
Black–Early Introduction 32, 35, 36, 38, 576, 670, 1345

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early 
Introduction. Renamed Tarheel Black by May 1915 32

Soybean Varieties USA–Tashing–Early Introduction 32, 1435

Soybean Varieties USA–Tastee–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Toku–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Tokyo / Tokio–Early Introduction 32, 33, 
36, 38, 40, 44, 49, 54, 576, 670, 1045, 1345

Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Trenton–Early Introduction 32, 1435

Soybean Varieties USA–Vireo–Early Introduction 1435

Soybean Varieties USA–Virginia–Early Selection (1907) 32, 33, 35, 
36, 37, 38, 41, 49, 54, 1345, 1795

Soybean Varieties USA–Waseda–Large-Seeded and / or Vegetable-
Type 576, 1345, 1795

Soybean Varieties USA–Wea–Early Introduction 32, 33, 38, 576, 
670, 1345, 1795

Soybean Varieties USA–White Eyebrow–Early Introduction 32, 
1435

Soybean Varieties USA–Willomi–Large-Seeded and / or Vegetable-
Type 576, 1345

Soybean Varieties USA–Wilson–Early Introduction 32, 33, 38, 41, 
343, 548, 576, 670, 1345, 1795

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 / 
Wilson-5 / Wilson V–Early Selection (1912) 32, 33, 35, 36, 38, 576, 
1345, 1795

Soybean Varieties USA–Wisconsin Black–Early Introduction 32, 
34, 38, 41, 576, 670, 1345, 1795

Soybean Varieties USA–Wolverine–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Yellow–Early Introduction 32

Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or 
Vegetable-Type 576, 1345, 1795

Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction 32

Soybean Varieties USA–Yosho–Early Introduction 32, 1435
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Soybeans, ground (used as food). See Whole Dry Soybeans

Soybeans, whole dry (used cooked or unprocessed as feed). See 
Whole Dry Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans

Soybeans, wild. See Wild Soybeans (General)

Soyfood products, commercial. See Commercial Soy Products–New 
Products

Soyfoods Association of North America (SANA). Founded 30 June 
1978 in Ann Arbor, Michigan 768, 776, 818, 819, 870

Soyfoods Associations in Europe 1628

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore 
and Malaysia) and Affi liates

Soyfoods companies (Europe). See British Arkady Company Ltd. 
(Manchester, England), Haldane Foods Group Ltd. (Newport 
Pagnell, Buckinghamshire, England), Huegli Naehrmittel A.G. 
(Steinach-Arbon, Switzerland), Sojinal / Biosoja (Formerly Cacoja)

Soyfoods companies (USA). See Farm Food Co. (San Rafael, then 
San Francisco, California), Farm Foods, and Farm Soy Dairy, 
Lightlife Foods, Inc. (Turners Falls, Massachusetts), SunRich Food 
Group (Hope, Minnesota), White Wave, Inc. (Boulder, Colorado)

Soyfoods (General Food Uses of Soybeans) 262, 289, 321, 322, 
376, 393, 395, 396, 429, 471, 478, 491, 582, 588, 601, 603, 606, 
674, 713, 714, 724, 737, 787, 788, 832, 863, 881, 1076, 1080, 1085, 
1086, 1087, 1166, 1168, 1169, 1246, 1280, 1298, 1318, 1331, 1336, 
1341, 1354, 1382, 1384, 1415, 1416, 1424, 1427, 1446, 1454, 1455, 
1461, 1477, 1485, 1503, 1588, 1622, 1631, 1657, 1748, 1750, 1755, 
1756, 1757, 1780, 1797, 1802, 1819, 1845, 1913, 1919, 1927, 2027

Soyfoods Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region. Includes per capita consumption of soybeans 
818, 993, 1354, 1424, 1529, 1546, 1570, 1708, 1781

Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 1328, 1330, 1354, 1446

Soyfoods movement. See Farm (The) (Summertown, Tennessee), 
Plenty (The Farm, Summertown, Tennessee), Plenty Canada 
and The Farm in Canada (Lanark, Ontario, Canada), Plenty 
International (Summertown, Tennessee), Rodale Press (Emmaus, 
Pennsylvania), Soyatech (Bar Harbor, Maine), Soyfoods 
Association of North America (SANA)

Soyfoods Movement in Africa 307, 315, 373, 390, 1001, 1081, 
1330, 1349, 1354, 1712, 1719, 1753, 1797, 1945, 1967

Soyfoods Movement in Asia (Traditionally Non-Soy Countries 

Such as India) 1005

Soyfoods Movement in Europe 952, 1033, 1224, 1628, 1976, 1977

Soyfoods Movement in Mexico and Central America 657, 765, 774, 
827, 849, 996, 997, 1006, 1229, 1235, 1943, 1944

Soyfoods Movement in North America (USA & Canada, General) 
768, 788, 1109, 1110, 1298, 1384

Soyfoods Movement in South America 1006

Soyfoods Movement in the Caribbean 1229, 1343, 1737, 1738, 
1753

Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods, 
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada 
Newsletter, etc 674, 832, 1198, 1246, 1384

Soyfoods Movement–Soyfoods Restaurants or Delis 993

Soyfoods restaurants or delis. See Soyfoods Movement–Soyfoods 
Restaurants or Delis

Soyfoods Unlimited, Inc. (San Leandro, California). Founded by 
John, Valerie, and Gary Robertson. Began Making Tempeh on 15 
Feb. 1981. Acquired by White Wave on 1 Dec. 1987 818

Soyinfo Center (Lafayette, California). Named Soyfoods Center 
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 396, 
478, 674, 709, 728, 729, 772, 773, 776, 782, 787, 818, 819, 820, 
824, 832, 869, 870, 889, 894, 993, 1005, 1006, 1043, 1076, 1080, 
1081, 1082, 1083, 1085, 1107, 1153, 1160, 1161, 1207, 1246, 1249, 
1282, 1298, 1343, 1478, 1479, 1480, 1504, 1510, 1737, 1738, 1760, 
1781, 1783, 1836, 1853, 1990, 2074

Soyland Farm. See Fouts Family of Indiana

Soymilk. See Calf, Lamb, or Pig Milk Replacers

Soymilk and tofu in India. See Child Haven International (Maxville, 
Ontario, Canada)

Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji, 
and Saniku Shokuhin in Japan 367, 819, 869, 1085, 1109, 1298

Soymilk companies (Canada). See Malnutrition Matters, ProSoya

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium)

Soymilk companies (USA). See Vitasoy, WholeSoy & Co. 
(subsidiary of TAN Industries, Inc., California)

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk). 
Also Called Soybase or Soy Base 110, 116, 397, 511, 554, 1141, 
1193, 1723

Soymilk curds. See Curds Made from Soymilk

Soymilk Equipment 952, 1141, 1823, 1961
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Soymilk Equipment Companies (Europe). See APV Systems, Soya 
Technology Division. Formerly named Danish Turnkey Dairies 
Ltd., Alfa-Laval (Lund, Sweden), Tetra Pak International (Lund, 
Sweden)

Soymilk–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 135, 344, 439, 1141

Soymilk fed (or not fed) to infants in China. See Infants or 
Recently-Weaned Children Fed (or Not Fed) Soymilk in China

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, 
Soy Cheese, and Soy Kefi r 110, 198, 205, 478, 597, 832, 869, 993, 
1249, 1298, 1334, 1342

Soymilk, Fermented–Soy Kefi r 993, 1705

Soymilk–Imports, Exports, International Trade 153, 1107, 1110

Soymilk Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 239, 993, 1184, 1570, 1705

Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 116, 139, 142, 226, 244, 279, 377, 411, 519, 993, 
1107

Soymilk–Marketing of 448

Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and 
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See 
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese 
or Cheese Alternatives 3, 58, 62, 105, 109, 110, 111, 113, 114, 116, 
117, 118, 119, 120, 121, 122, 126, 129, 130, 131, 135, 139, 142, 
153, 164, 166, 170, 175, 178, 182, 187, 190, 192, 194, 197, 198, 
201, 202, 208, 210, 226, 228, 230, 240, 244, 266, 272, 273, 274, 
279, 287, 289, 300, 315, 322, 331, 334, 336, 338, 344, 363, 367, 
374, 377, 378, 381, 389, 396, 397, 402, 405, 429, 439, 440, 444, 
446, 447, 448, 462, 478, 479, 494, 507, 508, 511, 516, 519, 522, 
523, 525, 526, 554, 570, 591, 597, 602, 606, 609, 613, 617, 637, 
653, 657, 674, 701, 702, 705, 711, 712, 713, 716, 724, 733, 736, 
756, 757, 765, 774, 787, 788, 789, 815, 819, 823, 827, 832, 843, 
849, 863, 869, 885, 894, 896, 903, 936, 957, 963, 973, 974, 982, 
992, 993, 996, 997, 1019, 1030, 1040, 1043, 1051, 1076, 1081, 
1085, 1086, 1107, 1109, 1110, 1111, 1120, 1141, 1166, 1170, 1193, 
1198, 1205, 1207, 1220, 1229, 1236, 1240, 1241, 1242, 1243, 1246, 
1262, 1264, 1278, 1298, 1328, 1329, 1334, 1340, 1342, 1343, 1355, 
1357, 1361, 1366, 1370, 1373, 1380, 1381, 1384, 1395, 1399, 1406, 
1407, 1413, 1415, 1418, 1422, 1429, 1432, 1439, 1447, 1451, 1453, 
1454, 1459, 1466, 1467, 1470, 1479, 1487, 1489, 1500, 1501, 1502, 
1513, 1519, 1533, 1539, 1547, 1552, 1561, 1570, 1586, 1592, 1593, 
1606, 1620, 1632, 1633, 1641, 1655, 1659, 1669, 1670, 1671, 1676, 
1704, 1705, 1710, 1722, 1723, 1726, 1728, 1738, 1742, 1748, 1753, 
1765, 1766, 1769, 1790, 1792, 1793, 1796, 1797, 1809, 1819, 1825, 
1831, 1852, 1917, 1927, 1943, 1944, 1945, 1949, 1959, 1961, 1965, 
1973, 1975, 1989, 1995, 2009, 2016, 2024, 2027, 2053, 2056

Soymilk, Spray-Dried or Powdered 92, 110, 111, 116, 122, 127, 

130, 131, 142, 148, 153, 158, 162, 165, 166, 168, 169, 190, 201, 
207, 226, 228, 230, 233, 234, 270, 279, 284, 317, 353, 374, 377, 
389, 391, 397, 439, 554, 633, 653, 701, 840, 869, 963, 1030, 1043, 
1044, 1086, 1334, 1357, 1846

Soymilk Standards or Standard of Identity 1170

Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste 
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy 
Flour Mixed with a Little Oil) 315, 390, 462, 511, 602, 832, 993, 
1081, 1761

Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The 
Netherlands; and Hudson, Iowa). Including Edible Soy Products

Soynut companies (USA). See Sycamore Creek Co. (Mason, 
Michigan). Before 1993, INARI, Ltd.

Soynuts Industry and Market Statistics, Trends, and Analyses–
Individual Companies 307

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame 
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun 
(Lunar New Year) in Japan and Parched Soybeans 307, 429, 462, 
491, 511, 525, 602, 603, 653, 668, 698, 733, 757, 818, 819, 958, 
993, 1081, 1262, 1298, 1362, 1370, 1384, 1395, 1399, 1419, 1459, 
1533, 1710, 1719, 1723, 1797, 1961

Spectrophotometry. See Seed Composition–High-Speed 
Measurement Techniques, such as Near Infrared Refl ectance (NIR) 
Anlysis and Spectrophotometry

Spencer Kellogg & Sons, Inc. (Buffalo, New York) 190, 196

Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire, 
England). Including Soya Foods Ltd [Named Soya Flour 
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)]. 
And incorporating British Soya Products (1932) 62, 170, 279, 1504, 
1510, 1990

Sprouts. See Soy Sprouts

Spun soy protein fi bers. See Soy Proteins–Textured Soy Protein 
Isolates

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
Tate & Lyle PLC in June 1988) 94, 190, 322, 481, 544, 768, 818, 
819, 1053, 1246, 1249, 1298, 1836

Standardization of nomenclature of soybean varieties. See 
Nomenclature of Soybean Varieties–Standardization of and 
Confusion

Standards, Applied to Soybeans or Soy Products 323, 405, 843, 
874, 993

Standards for soyfoods. See Individual foods, e.g., Tofu Standards
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Starch (Its Presence or Absence, Especially in Soybean Seeds) 3, 
264, 397, 554

Starter culture for tempeh. See Tempeh Starter Culture, Spores, or 
Inoculum

Statistics. See Industry and Market Analyses and Statistics, the 
specifi c product concerned, e.g. Tofu Industry and Market Statistics

Statistics on crushing of soybeans, soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

Statistics on soybean production. See Soybean Production and 
Trade–Industry and Market Statistics,

Statistics on soybean production, area and stocks. See individual 
geographic regions (such as Asia, Europe, Latin America, United 
States, etc.) and nations within each region

Statistics on soybean yields. See Yield Statistics, Soybean

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including 
Beta-Sitosterol, Campesterol, and Stigmasterol from Which 
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can 
Be Made) 205, 1723

Stinky tofu. See Tofu, Fermented–Stinky Tofu (Chou Doufu). 
Etymology of This Term

Storage of Soybean Seeds, Viability and Life-Span During Storage 
or Storability, and Drying of Soybeans 268, 331, 527, 551, 600, 
606, 695, 843, 886, 888, 959, 961, 962, 969, 975, 1010, 1029, 1075, 
1157, 1160, 1179, 1263, 1305, 1377, 1389, 1451, 1458, 1535, 1863

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive 
offi cer of the American Soybean Association 1940-1967), His 
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer 
(born 1938) 97, 103, 190, 214, 345, 768, 818, 1053, 1716, 1823, 
2074

Subsidies or support prices for soybeans. See Policies and 
Programs, Government

Sufu. See Tofu, Fermented

Sugars, complex, such as raffi nose, stachyose, and verbacose. See 
Oligosaccharides

Sunfl ower Oil / Sunfl owerseed Oil / Sunoil 17

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 12, 16, 17, 25, 66, 177, 182, 285, 
363, 397, 402, 410, 481, 501, 524, 934, 968, 1206, 1498

SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich 
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn 
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co. 

Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in 
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003 
1800, 1823, 2074

SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.

Sustainability. See Soybean Production–Sustainability or 
Sustainable Agriculture

Sustainable Development and Growth, Including Low-Input 
Sustainable Agriculture (LISA), Renewable Energy Resources 
(Solar, Wind), Steady State Economics, and Voluntary Simplicity 
Worldwide 708, 1299, 1542, 1560, 1674, 1675, 1705, 1744, 1763, 
1791, 1821, 1871

Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana; 
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 1298

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 190, 
300, 346, 360, 385, 481, 949, 1836

Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI, 
Ltd.–International Nutrition and Resources Inc. Purchased by W.G. 
Thompson & Sons Ltd. of Canada, Jan. 1999 668, 818, 1086, 1979

Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000 
by the Merger of Novartis Agribusiness (formed in March 1996 by 
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel, 
Switzerland) and Zeneca Agrochemicals 1894, 1962, 1987, 2031, 
2035, 2036, 2040, 2052

Table / Tables in Document 1, 3, 4, 5, 6

Tahini or tahina or tahin. See Sesame Butter

Taiwan. See Asia, East–Taiwan

Taiwan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or 
Soybean Meal–Statistics. See also Trade (International) 6, 7, 22, 66

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 322, 993, 1338

Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines

Tariffs, duties, embargoes. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Taste Panel, Taste Test Results, or Sensory / Organoleptic 
Evaluation of the Quality of Foods and Beverages 230, 819, 1206, 
1734

Taste Problems. See Flavor / Taste Problems

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 58, 169, 627, 993, 1494
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Taxonomy. See Soybean–Taxonomy

Tempeh companies. See Tofurky Company (Hood River, Oregon. 
Maker of Tofurky and Tempeh)

Tempeh companies (Canada). See Noble Bean (Ontario, Canada)

Tempeh companies (USA). See Soyfoods Unlimited, Inc. (San 
Leandro, California)

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 58

Tempeh, Homemade–How to Make at Home or on a Laboratory 
Scale, by Hand 772, 1314

Tempeh in Second Generation Products (Such as Burgers), 
Documents About 772

Tempeh Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 239, 993

Tempeh–International Tempe Movement. Founded in Feb. 2015. 
Leaders: Ando (Amadeus Driando Ahnan), Prof. Dr. F.G. Winarno. 
and Wida Winarno Ahnan 2057, 2058, 2059

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 58, 159, 
169, 205, 383, 397, 627, 653, 752, 772, 1301

Tempeh, Non-Soy Relatives–Other Substrates Such as Winged 
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 397, 772, 
1522

Tempeh, Non-Soy Relatives–Tempeh Bongkrek–A Cake of 
Fermented Coconut Presscake or Grated Coconut 159, 383, 1977

Tempeh, Okara (Okara Tempeh), Incl. Mei Dou Za, Mei-Tou-
Cha, Meitauza from China, and Tempe Gembus (from Central and 
Eastern Java) 383, 653, 757, 1314, 1487, 1750

Tempeh Production–How to Make Tempeh on a Commercial Scale 
772

Tempeh (Spelled Témpé in Malay-Indonesian) 58, 118, 122, 124, 
127, 148, 158, 159, 169, 178, 187, 197, 198, 200, 202, 203, 205, 
208, 228, 233, 239, 244, 256, 260, 266, 273, 279, 280, 319, 322, 
374, 376, 381, 383, 396, 397, 402, 405, 406, 421, 494, 597, 627, 
633, 653, 674, 695, 707, 728, 752, 757, 772, 773, 782, 787, 788, 
818, 823, 832, 843, 863, 870, 894, 904, 963, 993, 1002, 1019, 1023, 
1050, 1085, 1086, 1100, 1121, 1122, 1206, 1231, 1234, 1241, 1246, 
1262, 1291, 1298, 1300, 1301, 1314, 1322, 1337, 1338, 1343, 1384, 
1388, 1395, 1419, 1487, 1494, 1498, 1519, 1522, 1526, 1546, 1561, 
1606, 1629, 1631, 1634, 1650, 1676, 1723, 1739, 1740, 1748, 1750, 
1752, 1774, 1796, 1842, 1927, 1930, 1943, 1944, 1957, 1965, 1972, 
1976, 1977, 1988, 2057, 2058, 2059

Tempeh Starter Culture, Spores, or Inoculum (Called Ragi Tempe or 

Usar in Indonesia) 772

Tempehworks. See Lightlife Foods, Inc.

Tetra Pak International (Lund, Sweden) 279, 787, 993, 1085, 1107, 
1109, 1110, 1298, 1655, 1823

Textiles made from spun soy protein fi bers. See Fibers (Artifi cial 
Wool or Textiles Made from Spun Soy Protein Fibers, Including 
Azlon, Soylon, and Soy Silk / Soysilk)

Textured soy fl ours. See Soy Flours, Textured (Including TVP, 
Textured Vegetable Protein)

Textured soy protein concentrates. See Soy Protein Concentrates, 
Textured

Textured soy protein isolates. See Soy Protein Isolates, Textured 
(For Food Use Only). Including Spun Fibers

Textured soy proteins. See Soy Proteins, Textured

The International Crops Research Institute for the Semi-Arid 
Tropics. See ICRISAT

Therapeutic uses / aspects of soybeans, general. See Medical / 
Medicinal-Therapeutic Uses / Aspects, General

Thesaurus or Thesauri 1165, 1782

Third World / Developing Nations 161, 283, 755, 775, 843, 918, 
927, 987, 989, 1004, 1006, 1075, 1108, 1114, 1116, 1269, 1277, 
1297, 1376, 1377, 1405, 1453, 1500, 1508

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.) 
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G. 
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson 
1823

Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand) 
993, 1023, 1487, 1631, 1749

Thyroid function. See Goitrogens and Thyroid Function

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Tillage practices. See Soybean Cultural Practices–No Till Farming

Timeline. See Chronology / Timeline

Timor-Leste (East Timor). See Asia, Southeast–Timor-Leste (East 
Timor)

Tocopherol. See Vitamin E (Tocopherol)

Tofu (Also Called Soybean Curd or Bean Curd until about 1975-
1985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and 
Cheesecake, Which Often Use Tofu as a Major Ingredient 3, 58, 62, 
105, 109, 110, 118, 119, 122, 148, 153, 159, 164, 169, 182, 184, 
197, 198, 202, 208, 228, 230, 233, 239, 244, 256, 259, 260, 266, 
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273, 278, 279, 315, 320, 321, 331, 374, 381, 396, 397, 402, 405, 
439, 440, 447, 478, 507, 523, 526, 583, 592, 597, 609, 613, 621, 
627, 629, 653, 657, 666, 668, 674, 695, 731, 733, 741, 757, 765, 
768, 772, 774, 776, 782, 787, 788, 791, 810, 813, 815, 818, 823, 
827, 832, 843, 849, 863, 869, 870, 885, 894, 895, 904, 963, 973, 
982, 988, 993, 1033, 1040, 1043, 1051, 1073, 1076, 1081, 1082, 
1085, 1086, 1100, 1111, 1140, 1141, 1207, 1229, 1241, 1246, 1249, 
1262, 1282, 1298, 1301, 1322, 1343, 1381, 1384, 1393, 1395, 1399, 
1413, 1425, 1426, 1437, 1439, 1447, 1451, 1472, 1479, 1487, 1494, 
1500, 1507, 1513, 1518, 1519, 1526, 1529, 1533, 1539, 1551, 1552, 
1561, 1577, 1606, 1620, 1631, 1632, 1655, 1659, 1670, 1676, 1708, 
1719, 1722, 1739, 1740, 1748, 1752, 1769, 1774, 1790, 1796, 1797, 
1809, 1812, 1816, 1820, 1831, 1836, 1852, 1897, 1916, 1927, 1939, 
1943, 1944, 1949, 1951, 1959, 1961, 1965, 1973, 2024, 2056

Tofu companies (Europe). See Soyastern Naturkost GmbH / 
Dorstener Tofu Produktions GmbH (Dorsten, Germany)

Tofu companies (USA). See Azumaya, Inc. (San Francisco, 
California), House Foods America Corporation (Los Angeles, 
California), Island Spring, Inc. (Vashon, Washington), Legume, 
Inc. (Fairfi eld, New Jersey), Mainland Express (Spring Park, 
Minnesota), Morinaga Nutritional Foods, Inc., and Morinaga 
Nyûgyô (Torrance, California, and Tokyo, Japan), Nasoya Foods, 
Inc. (Leominster, Massachusetts). Subsidiary of Vitasoy, Northern 
Soy, Inc. (Rochester, New York), Pulmuone U.S.A., Inc. (South 
Gate, California), Quong Hop & Co. (San Francisco, California), 
Rosewood Products Inc. (Ann Arbor, Michigan), Simply Natural, 
Inc. (Philadelphia, Pennsylvania), Swan Gardens Inc. and Soya 
Kaas Inc. (Atlanta, Georgia), Tofu Shop (The) (Telluride, Colorado, 
and Arcata, California) and Tofu Shop Specialty Foods Inc., 
Tomsun Foods, Inc. (Greenfi eld, Massachusetts; Port Washington, 
New York, Wildwood Harvest, Inc.

Tofu, Criticism of, Making Fun of, or Image Problems 1298, 1384

Tofu curds. See Curds Made from Soymilk

Tofu Equipment 1961

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu), Production–How to 
Make Fermented Tofu Commercially 1487

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 58, 
233, 331, 376, 377, 381, 405, 446, 597, 653, 757, 973, 993, 1019, 
1051, 1249, 1487, 1606

Tofu, Fermented–Stinky Tofu (pinyin: Chou Doufu (W.-G. Ch’ou 
Toufu). Also Called, Stinking, Smelly or Redolent Tofu / Bean 
Curd) 233, 1019

Tofu, Firm (Chinese-Style) 787, 1051, 1816

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or 
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Nama-
agé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 62, 321, 381, 446, 
653, 787, 904, 993, 1051, 1606, 1820

Tofu, Fried or Deep-Fried–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 321

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 62, 
205, 279, 321, 374, 381, 446, 653, 993, 1606

Tofu, Frozen or Dried-Frozen–Etymology of This Term and Its 
Cognates / Relatives in Various Languages 446

Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese). 
A Japanese-Style Commercial Product 397, 653, 993, 1951

Tofu, Homemade–How to Make at Home or on a Laboratory or 
Community Scale, by Hand 885, 1019

Tofu Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 279, 653, 993, 1184, 1708

Tofu Industry and Market Statistics, Trends, and Analyses–Larger 
Companies 1301

Tofu Kit or Press (Kits or Presses Used for Making Tofu at Home) 
885

Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut 
Tofu) 158

Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 583, 
653, 1051

Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and 
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 674

Tofu, Silken (Kinugoshi)–Etymology of This Term and Its Cognates 
/ Relatives in Various Languages 397

Tofu, Silken (Kinugoshi). Made without Separation of Curds and 
Whey 397, 402, 447, 653, 757, 993, 1246, 1298, 1606, 1951

Tofurky Company (The) (Hood River, Oregon. Maker of Tofurky 
and Tempeh). Started by Seth Tibbott in Dec. 1980. Named Turtle 
Island Soy Dairy until Nov. 1991. Named Turtle Island Foods, Inc. 
until 2 Sept. 2013 832

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream 
Company. Mintz’s Buffet Until Jan. 1982 787, 832, 1085, 1086, 
1246, 1298, 1343

Tomsun Foods, Inc. (Greenfi eld, Massachusetts; Port Washington, 
New York. Named New England Soy Dairy from 1978-1983) 674, 
776, 787, 832, 993, 1085, 1086, 1246, 1298

Tonga. See Oceania

Touchi or tou ch’i. See Fermented Black Soybeans

Toxins and Toxicity in Foods and Feeds–Afl atoxins (Caused by 
certain strains of Aspergillus fl avus and A. parasiticus molds) 279, 
1717, 2027
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Toxins and Toxicity in Foods and Feeds–Bongkrek Poisoning, 
Caused by Either Bongkrek Acid or Toxofl avin Produced in 
Some Coconut Tempeh by the Aerobic Bacteria Pseudomonas 
cocovenenans 159, 383, 1977

Toxins and Toxicity in Foods and Feeds (General) 742, 743, 1470

Toxins and Toxicity in Foods and Feeds–Microorganisms, 
Especially Bacteria (Such as Escherichia coli, Salmonella spp., 
Clostridium botulinum), that Cause Food Poisoning. See also: 
Afl atoxins (produced by molds) and Bongkrek Poisoning (produced 
in coconut by bacteria) 787, 1085, 1717

Tractors 345, 439, 772, 956, 1047, 1586, 1942, 2065

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and 
/ or Soybean Meal. See also Trade–Tariffs and Duties 3, 4, 5, 6, 7, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 23, 24, 26, 27, 32, 
40, 42, 49, 51, 52, 54, 58, 62, 65, 66, 67, 75, 80, 102, 128, 136, 140, 
145, 183, 195, 200, 204, 205, 261, 275, 279, 315, 331, 335, 345, 
348, 352, 366, 422, 429, 434, 501, 502, 503, 504, 529, 552, 584, 
653, 732, 749, 764, 781, 850, 910, 916, 929, 1006, 1025, 1090, 
1091, 1117, 1141, 1220, 1358, 1361, 1366, 1369, 1371, 1384, 1433, 
1434, 1458, 1490, 1494, 1555, 1587, 1588, 1593, 1597, 1624, 1638, 
1674, 1705, 1738, 1746, 1859, 1887, 1911, 1928, 2015, 2021, 2070

Trade of Soyfoods (Import and Export, not Including Soy Oil or 
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods 
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports. 
Miso–Imports, Exports 8, 20, 21, 22, 23, 24, 91, 109, 279, 515, 612, 
1107, 1365, 1462, 1476, 1490, 1536, 1656

Trade Policies (International) Concerning Soybeans, Soy Products, 
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other 
Trade Barriers or Subsidies 335, 662, 1434, 1705, 1738, 1887

Trade statistics, Canada. See Canada–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, China. See China–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, East Asia. See Asia, East–Trade (Imports or 
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Japan. See Japan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Korea. See Korea–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trade statistics, Taiwan. See Taiwan–Trade (Imports or Exports) of 
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Trans Fatty Acids 1902, 1935

Transcaucasia. See Asia, Transcaucasia (Presently Armenia, 
Azerbaijan, and Georgia)

Transportation of Soybeans or Soy Products to Market by Water 

(Rivers, Lakes) Using Junks, Barges, etc. within a Particular 
Country or Region 1586

Treatment of seeds. See Seed Treatment with Chemicals (Usually 
Fungicides) for Protection

Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by 
Netherlands-based Royal Wessanen NV Co.. 396

Tri-County Soy Bean Co-operative Association. See Dawson Mills

Triple “F” and Insta-Pro. See Extruders and Extrusion Cooking, 
Low Cost–Including Triple “F”

Tropical and Subtropical Countries, Soybean Production in (Mostly 
in the Third World / developing countries) 3, 28, 30, 31, 55, 59, 60, 
61, 64, 68, 69, 73, 76, 161, 423, 454, 456, 457, 460, 463, 494, 527, 
624, 625, 626, 631, 632, 695, 723, 750, 798, 887, 888, 906, 909, 
1006, 1021, 1025, 1042, 1075, 1077, 1113, 1118, 1179, 1238, 1252, 
1305, 1310, 1312, 1344, 1352, 1353, 1359, 1360, 1389, 1405, 1520, 
1679, 1680, 1681, 1682, 1683, 1684, 1685, 1686, 1688, 1689, 1690, 
1691, 1692, 1693, 1694, 1695, 1696, 1698, 1699, 1700, 1702, 1703, 
1903

Tropical kudzu. See Kudzu or Kuzu–Tropical Kudzu or Puero 
(Pueraria phaseoloides)

Trypsin / Protease / Proteinase Growth Inhibitors 184, 233, 256, 
318, 791, 864, 889, 927, 1170, 1291, 1380, 1381, 1392, 1439, 1464, 
1526, 1632, 1717, 1723, 1790, 1793, 1794, 1800

Turkey. See Asia, Middle East–Turkey

Turtle Mountain LLC (Springfi eld, Oregon)–Non-Dairy Frozen 
Desserts, Beverages, and Cultured Products Company. Formerly 
Jolly Licks, Living Lightly, Turtle Mountain, Inc.. 832

Tuvalu. See Oceania

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable 
Protein)

Ultrafi ltration. See Membrane Technology Processes

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 1836

United Kingdom. See Europe, Western–United Kingdom

United Nations (Including UNICEF, FAO, UNDP, UNESCO, and 
UNRRA) Work with Soy 77, 78, 79, 81, 82, 83, 84, 85, 86, 88, 89, 
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 
106, 107, 108, 109, 111, 112, 113, 114, 115, 116, 117, 118, 119, 
120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 
133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 
159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 172, 
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 
186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197, 198, 
199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 
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212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 
225, 226, 227, 228, 229, 230, 232, 233, 234, 235, 236, 237, 238, 
239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 
252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 264, 265, 
266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 
279, 280, 281, 282, 283, 284, 285, 287, 288, 289, 290, 293, 294, 
296, 297, 299, 300, 301, 302, 303, 304, 305, 307, 308, 309, 310, 
311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 
329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 342, 344, 345, 
346, 347, 348, 349, 352, 353, 354, 356, 360, 361, 362, 363, 364, 
366, 367, 368, 373, 374, 375, 376, 377, 378, 379, 380, 381, 383, 
384, 385, 387, 389, 390, 391, 392, 393, 394, 395, 397, 398, 401, 
402, 405, 406, 407, 408, 409, 411, 412, 413, 414, 419, 420, 421, 
428, 429, 430, 434, 435, 436, 439, 440, 441, 442, 443, 444, 446, 
447, 448, 464, 465, 466, 473, 474, 478, 479, 481, 482, 485, 488, 
489, 492, 493, 495, 518, 522, 526, 533, 546, 553, 554, 557, 560, 
565, 566, 567, 570, 572, 573, 577, 581, 584, 585, 586, 601, 612, 
633, 647, 652, 653, 658, 660, 662, 666, 667, 668, 674, 676, 677, 
679, 680, 684, 689, 691, 692, 693, 694, 695, 697, 699, 701, 702, 
703, 705, 707, 708, 709, 719, 721, 724, 728, 731, 733, 742, 743, 
744, 745, 747, 752, 753, 754, 757, 760, 761, 764, 765, 772, 773, 
774, 781, 798, 804, 805, 809, 813, 814, 815, 816, 827, 829, 830, 
836, 843, 846, 847, 849, 852, 858, 864, 865, 869, 872, 874, 877, 
879, 885, 891, 892, 896, 900, 903, 904, 908, 918, 925, 927, 928, 
935, 943, 952, 964, 974, 975, 982, 983, 984, 988, 995, 996, 999, 
1001, 1007, 1008, 1009, 1013, 1015, 1016, 1019, 1020, 1021, 1023, 
1030, 1033, 1034, 1036, 1037, 1039, 1043, 1044, 1073, 1074, 1078, 
1079, 1081, 1082, 1084, 1092, 1093, 1094, 1096, 1100, 1101, 1102, 
1104, 1105, 1106, 1107, 1109, 1110, 1119, 1120, 1121, 1122, 1123, 
1124, 1125, 1126, 1127, 1129, 1130, 1131, 1132, 1133, 1134, 1135, 
1136, 1137, 1138, 1139, 1144, 1145, 1152, 1153, 1154, 1158, 1162, 
1165, 1170, 1175, 1176, 1177, 1178, 1186, 1191, 1192, 1194, 1206, 
1208, 1209, 1210, 1212, 1213, 1214, 1215, 1216, 1217, 1218, 1219, 
1220, 1221, 1222, 1224, 1225, 1226, 1227, 1228, 1231, 1234, 1236, 
1243, 1245, 1249, 1250, 1253, 1256, 1257, 1258, 1259, 1261, 1262, 
1268, 1270, 1279, 1285, 1289, 1290, 1291, 1296, 1300, 1301, 1303, 
1307, 1309, 1310, 1314, 1315, 1317, 1320, 1321, 1322, 1334, 1335, 
1337, 1338, 1368, 1371, 1380, 1388, 1392, 1394, 1401, 1406, 1407, 
1413, 1418, 1426, 1429, 1431, 1432, 1434, 1442, 1444, 1447, 1448, 
1450, 1451, 1461, 1470, 1471, 1473, 1476, 1480, 1484, 1486, 1487, 
1488, 1490, 1491, 1494, 1495, 1498, 1501, 1502, 1504, 1506, 1508, 
1510, 1511, 1512, 1517, 1518, 1519, 1521, 1524, 1526, 1527, 1529, 
1530, 1545, 1552, 1553, 1555, 1556, 1560, 1561, 1562, 1563, 1566, 
1567, 1568, 1569, 1570, 1572, 1573, 1579, 1584, 1591, 1596, 1599, 
1605, 1606, 1607, 1610, 1617, 1619, 1620, 1621, 1628, 1629, 1631, 
1632, 1633, 1634, 1635, 1636, 1640, 1641, 1642, 1644, 1645, 1646, 
1647, 1649, 1650, 1655, 1656, 1657, 1658, 1668, 1669, 1670, 1672, 
1674, 1679, 1680, 1681, 1682, 1683, 1684, 1685, 1686, 1687, 1688, 
1689, 1690, 1691, 1692, 1693, 1694, 1695, 1696, 1698, 1699, 1700, 
1701, 1702, 1703, 1705, 1707, 1708, 1710, 1712, 1713, 1715, 1716, 
1717, 1718, 1719, 1720, 1724, 1725, 1727, 1729, 1732, 1737, 1738, 
1745, 1746, 1747, 1748, 1749, 1750, 1751, 1753, 1763, 1765, 1766, 
1767, 1768, 1769, 1770, 1773, 1778, 1784, 1787, 1788, 1794, 1797, 
1801, 1804, 1808, 1809, 1817, 1824, 1826, 1827, 1828, 1830, 1833, 
1835, 1836, 1838, 1839, 1841, 1842, 1843, 1844, 1845, 1846, 1848, 
1854, 1865, 1866, 1870, 1871, 1873, 1874, 1876, 1879, 1880, 1881, 
1882, 1883, 1885, 1887, 1888, 1893, 1895, 1896, 1897, 1898, 1899, 
1902, 1903, 1905, 1908, 1911, 1913, 1914, 1915, 1916, 1921, 1922, 
1925, 1926, 1928, 1930, 1934, 1935, 1936, 1937, 1938, 1940, 1941, 
1945, 1947, 1950, 1951, 1952, 1953, 1955, 1956, 1957, 1959, 1962, 

1964, 1965, 1967, 1968, 1972, 1973, 1976, 1977, 1979, 1980, 1982, 
1986, 1987, 1988, 1990, 1993, 1994, 1996, 2004, 2008, 2010, 2011, 
2013, 2015, 2020, 2021, 2022, 2023, 2024, 2025, 2026, 2038, 2046, 
2047, 2048, 2053, 2057, 2058, 2059, 2062, 2064, 2069, 2070, 2071, 
2072, 2073

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 157, 190, 197, 198, 205, 213, 
228, 256, 260, 273, 274, 276, 277, 301, 302, 303, 311, 312, 337, 
424, 455, 457, 464, 565, 598, 644, 653, 673, 897, 1169, 1221, 1268, 
1345, 1361, 1495, 1639, 1795, 1799

United States Department of Agriculture (USDA)–Bureau of 
Agricultural and Industrial Chemistry (1943-1953). Including 
Bureau of Agricultural Chemistry and Engineering (1938-1943), 
Bureau of Chemistry and Soils (1927-1938), and Bureau of 
Chemistry (1901-1927). Transferred to the Agricultural Research 
Service (ARS) in 1953 197, 198

United States Department of Agriculture (USDA)–Bureau of 
Agricultural Economics (1922-1953). Including Bureau of Markets 
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921), 
and Offi ce of Farm Management and Farm Economics (1905-1922). 
Transferred in 1953 to USDA’s Economic Research Service 98

United States Department of Agriculture (USDA)–Bureau of 
Plant Industry, Soils, and Agricultural Engineering (1943-1953). 
Including Bureau of Plant Industry (1901-1943), Offi ce of Plant 
Industry (1900-1901), and Division of Agrostology (1895-1901). 
Transferred to Agricultural Research Service in 1953 552, 595, 596, 
670, 923, 1052, 1053, 1054, 1111, 1345

United States Department of Agriculture (USDA)–Economic 
Research Service (ERS) (1961-) 190

United States Department of Agriculture (USDA)–Foreign 
Agricultural Service (FAS, Est. 1953) Including Offi ce of Foreign 
Agricultural Relations (1939-1953). Foreign Agricultural Service 
(1938-1939) 136, 157, 167, 190, 197, 198, 204, 224, 225, 260, 264, 
270, 322, 345, 429, 533, 1434, 1950

United States Department of Agriculture (USDA; Including Federal 
Grain Inspection Service [FGIS], and War Food Administration 
[WFA]). See also: Agricultural Marketing Service, Agricultural 
Research Service (ARS), Bureau of Plant Industry, Economic 
Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 81, 91, 
128, 153, 180, 203, 208, 214, 227, 229, 234, 250, 252, 269, 289, 
332, 336, 342, 344, 352, 363, 380, 385, 442, 478, 495, 572, 573, 
593, 652, 667, 674, 695, 757, 776, 787, 793, 794, 830, 832, 835, 
866, 894, 903, 932, 938, 1021, 1048, 1052, 1053, 1054, 1063, 1070, 
1071, 1078, 1084, 1085, 1100, 1111, 1161, 1183, 1298, 1335, 1380, 
1435, 1474, 1475, 1480, 1490, 1504, 1525, 1581, 1638, 1708, 1716, 
1828, 1845, 1846, 1856, 1888, 1894, 1905, 1915, 1947, 1979, 1990, 
2013, 2014, 2016, 2023, 2027, 2028, 2029, 2030, 2031, 2033, 2034, 
2035, 2036, 2040, 2045, 2050, 2051, 2052, 2054, 2065
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United States Department of Agriculture (USDA)–Patent Offi ce and 
Commissioner of Patents, Agriculture (Forerunners of USDA) 2013

United States Department of Agriculture (USDA)–Section of 
Foreign Seed and Plant Introduction (Established 1898 within the 
USDA with David Fairchild in Charge). Transferred to Bureau 
of Plant Industry (1 July 1901). Later Referred to as the Offi ce of 
Foreign Seed and Plant Introduction and then the Offi ce of Foreign 
Plant Introduction 596, 670, 1345, 1346, 1464

United States Department of Agriculture (USDA)–War Food 
Administration (WFA), Including the Food Production and 
Distribution Administration 84, 91

United States of America–Activities and Infl uence Overseas / 
Abroad 123, 157, 177, 224, 225, 243, 275, 343, 345, 358, 379, 407, 
452, 476, 533, 552, 570, 596, 606, 634, 691, 703, 725, 753, 771, 
809, 821, 923, 949, 987, 989, 995, 1004, 1006, 1087, 1137, 1223, 
1321, 1333, 1345, 1421, 1425, 1439, 1494, 1520, 1586, 1587, 1593, 
1624, 1633, 1659, 1660, 1705, 1738, 1763, 1804, 1848, 1888, 1906, 
1939, 1961, 1997

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 6, 7, 17, 25, 26, 62, 66, 80, 81, 98, 
101, 104, 154, 465, 754, 1444, 1607, 1674

United States of America, soyfoods movement in. See Soyfoods 
Movement in North America

United States of America (USA) 2, 3, 4, 6, 7, 17, 25, 27, 32, 33, 35, 
37, 38, 40, 44, 46, 47, 50, 58, 60, 62, 63, 66, 67, 72, 77, 78, 79, 80, 
81, 82, 83, 84, 85, 86, 88, 89, 90, 91, 94, 95, 96, 97, 98, 99, 101, 
103, 104, 106, 107, 108, 109, 118, 119, 120, 125, 126, 128, 130, 
132, 136, 137, 139, 140, 141, 145, 146, 148, 149, 152, 153, 154, 
155, 156, 161, 164, 173, 175, 176, 178, 179, 183, 184, 187, 189, 
190, 192, 194, 195, 196, 197, 198, 199, 201, 202, 203, 205, 206, 
207, 208, 209, 211, 212, 213, 214, 216, 217, 218, 219, 223, 226, 
227, 228, 229, 230, 234, 235, 236, 237, 238, 240, 241, 245, 246, 
247, 248, 249, 250, 252, 253, 255, 256, 257, 258, 259, 260, 261, 
262, 264, 266, 268, 269, 270, 273, 276, 277, 278, 279, 280, 281, 
282, 283, 284, 285, 286, 288, 289, 294, 299, 300, 301, 302, 303, 
305, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 
322, 323, 330, 332, 334, 336, 337, 338, 342, 344, 345, 347, 348, 
353, 354, 355, 357, 360, 363, 365, 366, 368, 376, 377, 380, 385, 
386, 387, 389, 392, 396, 405, 409, 411, 412, 415, 416, 417, 418, 
420, 421, 424, 428, 429, 430, 435, 439, 440, 442, 443, 444, 445, 
446, 450, 451, 455, 457, 458, 459, 460, 461, 462, 463, 464, 465, 
466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 477, 478, 481, 
485, 491, 495, 498, 503, 505, 510, 511, 513, 515, 517, 519, 528, 
530, 531, 534, 535, 536, 537, 539, 540, 542, 543, 544, 545, 546, 
550, 551, 552, 554, 555, 556, 565, 568, 572, 573, 576, 577, 580, 
581, 582, 583, 584, 585, 586, 588, 590, 591, 593, 595, 596, 598, 
600, 602, 603, 604, 605, 607, 608, 609, 611, 616, 623, 625, 631, 
636, 637, 640, 644, 648, 652, 653, 654, 655, 656, 657, 658, 659, 
660, 661, 662, 663, 664, 666, 667, 668, 669, 670, 674, 675, 677, 
680, 684, 689, 692, 694, 695, 697, 706, 707, 708, 709, 711, 712, 
713, 714, 715, 716, 717, 718, 722, 723, 726, 727, 728, 729, 734, 
737, 742, 747, 749, 752, 754, 755, 757, 758, 760, 761, 763, 764, 
765, 767, 768, 769, 770, 772, 773, 774, 775, 776, 777, 778, 780, 

781, 782, 784, 786, 787, 788, 790, 791, 805, 811, 812, 814, 815, 
816, 817, 818, 819, 820, 822, 823, 824, 825, 826, 827, 830, 831, 
832, 834, 836, 843, 849, 851, 852, 854, 858, 859, 864, 865, 866, 
867, 868, 869, 870, 872, 875, 876, 878, 879, 880, 881, 888, 889, 
890, 892, 893, 894, 897, 898, 899, 900, 901, 902, 910, 923, 932, 
935, 938, 939, 940, 943, 949, 950, 951, 959, 961, 962, 964, 968, 
975, 987, 988, 993, 996, 997, 998, 1001, 1003, 1004, 1005, 1012, 
1021, 1024, 1028, 1035, 1038, 1040, 1045, 1046, 1047, 1048, 1049, 
1050, 1052, 1053, 1054, 1056, 1057, 1058, 1059, 1060, 1061, 1063, 
1064, 1065, 1066, 1067, 1068, 1070, 1071, 1072, 1073, 1074, 1076, 
1078, 1079, 1080, 1081, 1082, 1083, 1084, 1085, 1086, 1098, 1106, 
1107, 1108, 1109, 1110, 1111, 1112, 1113, 1116, 1117, 1121, 1122, 
1128, 1136, 1140, 1141, 1144, 1146, 1147, 1148, 1149, 1150, 1153, 
1155, 1159, 1160, 1161, 1164, 1166, 1167, 1169, 1177, 1183, 1186, 
1189, 1193, 1194, 1195, 1207, 1211, 1213, 1221, 1225, 1229, 1231, 
1235, 1236, 1242, 1244, 1245, 1249, 1258, 1262, 1268, 1269, 1271, 
1276, 1277, 1278, 1279, 1282, 1284, 1289, 1292, 1294, 1295, 1296, 
1297, 1298, 1303, 1310, 1314, 1318, 1323, 1325, 1326, 1327, 1328, 
1330, 1332, 1335, 1336, 1340, 1341, 1342, 1345, 1346, 1348, 1349, 
1350, 1351, 1354, 1355, 1357, 1358, 1361, 1362, 1365, 1368, 1370, 
1372, 1373, 1374, 1375, 1377, 1378, 1379, 1381, 1382, 1384, 1391, 
1395, 1396, 1397, 1398, 1401, 1406, 1407, 1411, 1412, 1414, 1415, 
1416, 1418, 1419, 1420, 1422, 1423, 1424, 1427, 1429, 1430, 1431, 
1433, 1434, 1435, 1436, 1438, 1440, 1441, 1444, 1447, 1448, 1451, 
1453, 1455, 1456, 1458, 1461, 1463, 1464, 1465, 1466, 1467, 1471, 
1474, 1475, 1476, 1477, 1478, 1479, 1480, 1481, 1490, 1495, 1497, 
1500, 1501, 1504, 1505, 1508, 1510, 1512, 1518, 1519, 1529, 1530, 
1531, 1539, 1547, 1548, 1549, 1550, 1551, 1552, 1556, 1557, 1560, 
1561, 1562, 1565, 1567, 1569, 1570, 1571, 1574, 1579, 1580, 1581, 
1582, 1583, 1588, 1592, 1594, 1595, 1603, 1606, 1608, 1618, 1620, 
1622, 1623, 1625, 1626, 1627, 1631, 1639, 1643, 1651, 1653, 1655, 
1658, 1661, 1662, 1666, 1668, 1674, 1675, 1676, 1697, 1706, 1708, 
1715, 1716, 1736, 1739, 1740, 1744, 1753, 1754, 1755, 1756, 1757, 
1758, 1759, 1760, 1761, 1762, 1766, 1769, 1771, 1772, 1774, 1775, 
1777, 1778, 1780, 1781, 1783, 1785, 1787, 1792, 1793, 1794, 1795, 
1796, 1797, 1799, 1800, 1816, 1817, 1818, 1823, 1825, 1827, 1828, 
1836, 1838, 1840, 1841, 1844, 1845, 1846, 1847, 1850, 1851, 1853, 
1855, 1856, 1859, 1865, 1870, 1871, 1873, 1874, 1877, 1881, 1885, 
1887, 1893, 1894, 1895, 1896, 1897, 1898, 1899, 1901, 1902, 1904, 
1905, 1907, 1908, 1909, 1915, 1916, 1917, 1918, 1919, 1921, 1924, 
1926, 1927, 1928, 1929, 1930, 1931, 1934, 1938, 1940, 1943, 1944, 
1945, 1947, 1949, 1951, 1953, 1960, 1962, 1965, 1967, 1968, 1969, 
1972, 1973, 1975, 1979, 1987, 1988, 1989, 1990, 1995, 2002, 2003, 
2006, 2010, 2013, 2014, 2015, 2016, 2021, 2023, 2026, 2027, 2028, 
2029, 2030, 2031, 2033, 2034, 2035, 2036, 2037, 2038, 2040, 2044, 
2045, 2048, 2051, 2052, 2054, 2055, 2057, 2058, 2059, 2061, 2065, 
2066, 2074

United States–States–Alabama 461, 866, 1586, 1587, 1736, 2023

United States–States–Arizona 132, 818, 866, 1160, 2038

United States–States–Arkansas 103, 345, 552, 866, 1213, 1381, 
1435, 2013

United States–States–California 82, 83, 84, 85, 88, 90, 107, 109, 
125, 130, 132, 141, 148, 149, 153, 155, 156, 189, 190, 236, 269, 
270, 310, 322, 429, 440, 554, 585, 674, 709, 728, 772, 773, 778, 
782, 787, 818, 819, 824, 832, 866, 869, 889, 894, 938, 939, 946, 
988, 993, 1006, 1073, 1076, 1081, 1084, 1085, 1086, 1107, 1153, 
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1160, 1161, 1186, 1207, 1246, 1249, 1282, 1298, 1478, 1479, 1480, 
1497, 1504, 1510, 1588, 1622, 1633, 1655, 1705, 1769, 1780, 1783, 
1797, 1828, 1841, 1842, 1874, 1897, 1916, 1951, 1967, 1977, 1990, 
2026, 2074

United States–States–Colorado 576, 674, 818, 830, 889, 988, 1085, 
1268, 1298, 1706, 1800

United States–States–Connecticut 1085, 1086

United States–States–Delaware 866

United States–States–District of Columbia (Washington, DC) 106, 
183, 187, 190, 197, 198, 237, 266, 342, 380, 442, 443, 445, 495, 
572, 584, 604, 652, 703, 753, 781, 787, 809, 832, 869, 995, 1001, 
1048, 1076, 1081, 1246, 1276, 1330, 1433, 1434, 1471, 1490, 1589, 
1629, 1639, 1674, 1769, 1778, 1817, 1871, 1885, 1908, 1928

United States–States–Florida 17, 270, 396, 457, 461, 658, 674, 866, 
1052, 1111, 1221, 1298, 1381, 1967, 1987

United States–States–Georgia 461, 866, 897, 1086, 1221, 1231, 
1284, 1298, 1435, 1653, 1750, 2028

United States–States–Hawaii 6, 7, 25, 44, 58, 590, 670, 699, 723, 
727, 776, 788, 902, 992, 1035, 1276, 1377, 1618, 1758, 1772, 1840

United States–States–Illinois 32, 33, 49, 54, 58, 66, 94, 98, 103, 
109, 136, 183, 190, 202, 203, 205, 208, 211, 213, 214, 228, 229, 
234, 241, 249, 256, 260, 264, 270, 280, 286, 301, 309, 311, 312, 
316, 318, 322, 333, 336, 337, 345, 348, 354, 355, 357, 360, 376, 
385, 386, 409, 415, 416, 417, 418, 429, 445, 450, 451, 452, 458, 
459, 460, 461, 462, 463, 464, 467, 468, 469, 470, 471, 472, 475, 
477, 478, 491, 494, 498, 511, 513, 517, 519, 530, 531, 533, 534, 
535, 539, 540, 542, 544, 545, 550, 551, 552, 555, 556, 576, 580, 
581, 582, 588, 590, 591, 596, 600, 602, 603, 605, 607, 609, 611, 
623, 631, 634, 636, 637, 640, 648, 653, 654, 655, 656, 658, 659, 
660, 661, 663, 664, 667, 668, 669, 670, 675, 706, 709, 711, 712, 
713, 714, 715, 716, 717, 718, 722, 723, 726, 727, 728, 729, 734, 
737, 747, 755, 757, 758, 763, 767, 768, 769, 770, 775, 776, 777, 
780, 781, 784, 786, 788, 790, 811, 812, 814, 817, 818, 819, 820, 
823, 824, 826, 831, 832, 834, 836, 843, 851, 864, 866, 867, 868, 
870, 875, 876, 878, 879, 880, 881, 889, 890, 892, 893, 894, 897, 
898, 899, 900, 901, 902, 923, 935, 949, 950, 951, 962, 975, 987, 
989, 992, 1003, 1004, 1005, 1012, 1021, 1028, 1038, 1045, 1046, 
1047, 1049, 1052, 1053, 1054, 1056, 1057, 1058, 1060, 1061, 1063, 
1065, 1066, 1068, 1070, 1071, 1072, 1074, 1076, 1078, 1080, 1083, 
1085, 1087, 1108, 1111, 1112, 1113, 1128, 1141, 1146, 1147, 1150, 
1155, 1159, 1160, 1161, 1164, 1166, 1167, 1169, 1183, 1189, 1193, 
1194, 1195, 1207, 1213, 1221, 1231, 1235, 1242, 1244, 1246, 1262, 
1268, 1269, 1273, 1276, 1278, 1284, 1292, 1294, 1295, 1297, 1310, 
1321, 1323, 1325, 1326, 1327, 1328, 1332, 1333, 1336, 1340, 1341, 
1342, 1345, 1346, 1349, 1350, 1351, 1354, 1357, 1358, 1360, 1361, 
1368, 1370, 1373, 1375, 1377, 1382, 1395, 1396, 1397, 1398, 1406, 
1407, 1414, 1415, 1416, 1419, 1420, 1421, 1422, 1423, 1424, 1427, 
1430, 1433, 1435, 1436, 1438, 1439, 1440, 1442, 1453, 1455, 1456, 
1463, 1464, 1465, 1466, 1467, 1474, 1475, 1481, 1495, 1500, 1504, 
1505, 1508, 1510, 1530, 1539, 1547, 1548, 1549, 1551, 1552, 1570, 
1571, 1574, 1580, 1581, 1582, 1583, 1592, 1593, 1594, 1595, 1606, 
1623, 1624, 1625, 1626, 1627, 1651, 1653, 1658, 1659, 1660, 1661, 

1662, 1676, 1706, 1739, 1740, 1741, 1755, 1756, 1757, 1759, 1760, 
1761, 1762, 1771, 1775, 1781, 1792, 1793, 1794, 1795, 1796, 1799, 
1818, 1825, 1836, 1846, 1847, 1850, 1851, 1853, 1865, 1877, 1881, 
1894, 1904, 1905, 1906, 1907, 1909, 1917, 1919, 1921, 1927, 1929, 
1931, 1943, 1945, 1947, 1949, 1965, 1975, 1989, 1995, 2002, 2003, 
2014, 2016, 2023, 2027, 2028, 2029, 2030, 2031, 2033, 2034, 2035, 
2036, 2037, 2040, 2044, 2045, 2048, 2051, 2052, 2054, 2055, 2060, 
2061, 2065, 2066

United States–States–Indiana 32, 33, 58, 66, 108, 190, 228, 322, 
345, 481, 552, 565, 818, 866, 1047, 1052, 1053, 1111, 1361, 1435, 
1519, 1570, 1823, 1856

United States–States–Iowa 38, 58, 66, 97, 98, 103, 179, 183, 190, 
214, 237, 264, 283, 334, 345, 429, 439, 440, 461, 552, 668, 768, 
781, 818, 866, 894, 1046, 1052, 1053, 1085, 1111, 1160, 1249, 
1298, 1381, 1406, 1407, 1495, 1531, 1552, 1581, 1595, 1625, 1651, 
1653, 1668, 1708, 1716, 1781, 1785, 1816, 1823, 1836, 1838, 1845, 
1895, 1916, 1919, 1930, 1979, 2074

United States–States–Kansas 58, 96, 98, 213, 360, 576, 674, 825, 
866, 1221, 1231, 1345, 1938, 1961

United States–States–Kentucky 17, 866, 1213, 1221, 1231, 1361, 
1435, 1969

United States–States–Louisiana 103, 190, 250, 252, 259, 289, 345, 
405, 659, 866, 1078, 1345, 1435

United States–States–Maine 787, 1160, 1355, 1529, 1568, 1780, 
1800, 1823

United States–States–Maryland 32, 38, 58, 81, 264, 439, 573, 644, 
866, 1221, 1346, 1512, 1795, 1799, 1845, 1894

United States–States–Massachusetts 38, 58, 139, 234, 238, 258, 
322, 446, 586, 674, 677, 768, 776, 787, 816, 832, 852, 872, 943, 
993, 1053, 1085, 1246, 1298, 1345, 1447, 1620, 1655, 2057, 2058, 
2059

United States–States–Michigan 38, 148, 278, 322, 439, 478, 668, 
674, 749, 787, 818, 832, 866, 1086, 1213, 1298, 1345, 1435, 1448, 
1704, 1775, 1979, 2013

United States–States–Minnesota 96, 98, 108, 190, 195, 196, 216, 
224, 225, 289, 322, 345, 552, 658, 659, 768, 818, 866, 1052, 1059, 
1085, 1111, 1160, 1246, 1361, 1570, 1816, 1836, 1930, 2074

United States–States–Mississippi 6, 7, 17, 38, 58, 66, 98, 103, 345, 
424, 459, 568, 580, 596, 600, 658, 659, 866, 923, 932, 959, 961, 
975, 1045, 1047, 1052, 1053, 1111, 1213, 1262, 1268, 1346, 1375, 
1435, 1851, 1904, 1906, 2023, 2044

United States–States–Missouri 32, 33, 58, 66, 103, 190, 228, 229, 
313, 337, 345, 360, 461, 543, 760, 768, 781, 818, 864, 866, 1021, 
1052, 1053, 1085, 1111, 1435, 1570, 1855, 1902, 1905, 1953, 1987, 
1988, 2014, 2023, 2029, 2031, 2044, 2054

United States–States–Nebraska 98, 818, 866, 951, 1213, 1795, 1967
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United States–States–Nevada 1085

United States–States–New Jersey 134, 344, 866, 1085, 1086, 1873, 
1897, 1960

United States–States–New Mexico 818, 1160

United States–States–New York 38, 40, 58, 78, 89, 99, 153, 173, 
178, 190, 192, 199, 228, 229, 230, 240, 262, 266, 276, 277, 294, 
302, 319, 322, 332, 338, 345, 363, 368, 387, 494, 674, 697, 752, 
787, 788, 791, 815, 832, 866, 894, 1082, 1084, 1085, 1086, 1098, 
1121, 1122, 1211, 1231, 1236, 1298, 1357, 1384, 1464, 1766, 1797, 
1800, 1930, 1967, 2013, 2026, 2074

United States–States–North Carolina 6, 7, 17, 32, 33, 58, 66, 86, 
345, 552, 658, 659, 787, 843, 866, 1045, 1052, 1053, 1111, 1221, 
1435, 1639, 1894, 1967

United States–States–North Dakota 866, 1435, 1716

United States–States–Ohio 38, 58, 66, 103, 139, 153, 175, 314, 337, 
345, 360, 787, 818, 832, 866, 894, 1001, 1052, 1053, 1111, 1435, 
1481, 1500, 1666, 1704, 1741, 1769, 1774, 1775, 1795, 1896, 2074

United States–States–Oklahoma 866, 1435, 1464

United States–States–Oregon 429, 674, 782, 832, 1084, 1800, 1856

United States–States–Pennsylvania 190, 194, 201, 322, 583, 791, 
866, 1121, 1160, 1231, 1246, 1300, 2074

United States–States–Rhode Island 1435

United States–States–South Carolina 345, 461, 552, 659, 866, 1052, 
1111, 1213, 1435

United States–States–South Dakota 128, 237, 866, 1221, 1924

United States–States–Tennessee 86, 103, 149, 190, 345, 396, 455, 
478, 552, 554, 653, 659, 674, 765, 772, 774, 787, 823, 827, 832, 
849, 866, 996, 1040, 1053, 1085, 1086, 1213, 1221, 1229, 1231, 
1246, 1343, 1435, 1608, 1620, 1766, 1797, 1943, 1944

United States–States–Texas 345, 405, 866, 1295, 1435, 1753, 1797, 
1823, 1961, 1967

United States–States–Utah 1085, 1845

United States–States–Vermont 787

United States–States–Virginia 6, 7, 17, 93, 237, 866, 1435, 1490, 
1569, 1770

United States–States–Washington state 91, 190, 269, 270, 396, 576, 
666, 670, 787, 832, 1053, 1221, 1298, 1531, 1697, 1744, 1777, 
1800, 1856, 1987, 2074

United States–States–West Virginia 58

United States–States–Wisconsin 32, 38, 58, 123, 264, 345, 429, 

549, 552, 694, 805, 818, 832, 866, 1050, 1052, 1111, 1246, 1435, 
1530, 1550, 1870, 1894, 1918, 2074

United States–States–Wyoming 238

Urease. See Enzymes in the Soybean–Urease and Its Inactivation

U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936. Analytical Section Merged into 
Northern Regional Research Lab. (Peoria) 1 July 1942 190, 552, 
894, 923, 1052, 1111, 1161, 1249, 1345, 1346, 1495, 1795

U.S. Soybean Export Council (USSEC) 1975, 1988, 1989, 1995

USA. See United States of America

USDA. See United States Department of Agriculture

USDA National Agricultural Library (NAL, Beltsville, Maryland). 
See National Agricultural Library (NAL, Beltsville, Maryland)

USSR. See Europe, Eastern–USSR

Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and 
Their Authors

Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La 
Sierra, California) 869, 1249

Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati 
Ghee) 167, 177, 179, 180, 183, 493, 968

Vanuatu. See Oceania

Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special 
High Protein

Varieties, soybean–Japanese. See Japanese Soybean Types and 
Varieties

Variety development. See Breeding or Selection of Soybeans for 
Use as Soy Oil or Meal

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 138, 162, 163, 193, 231, 268, 286, 
291, 315, 326, 327, 331, 350, 351, 361, 362, 369, 370, 371, 372, 
386, 387, 400, 403, 404, 416, 417, 418, 422, 423, 424, 426, 431, 
432, 437, 438, 452, 457, 458, 459, 460, 464, 475, 483, 490, 494, 
496, 505, 513, 515, 516, 526, 528, 531, 546, 558, 562, 569, 571, 
578, 579, 580, 587, 590, 599, 613, 619, 624, 628, 634, 638, 648, 
649, 654, 670, 679, 680, 681, 690, 695, 696, 725, 732, 741, 746, 
755, 759, 771, 775, 785, 806, 821, 822, 836, 848, 860, 882, 885, 
886, 888, 891, 902, 909, 916, 928, 933, 954, 957, 960, 963, 965, 
1010, 1013, 1014, 1015, 1017, 1025, 1027, 1041, 1042, 1069, 1075, 
1096, 1103, 1106, 1118, 1119, 1132, 1135, 1138, 1142, 1143, 1154, 
1162, 1167, 1172, 1176, 1179, 1181, 1190, 1202, 1204, 1221, 1225, 
1235, 1238, 1239, 1243, 1248, 1258, 1264, 1265, 1266, 1271, 1303, 
1308, 1310, 1318, 1324, 1326, 1344, 1347, 1352, 1353, 1358, 1360, 
1363, 1371, 1373, 1375, 1377, 1385, 1387, 1390, 1397, 1398, 1403, 
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1404, 1427, 1451, 1495, 1513, 1528, 1586, 1733, 1795, 1803, 1843, 
1861, 1864, 1925, 1984, 2033, 2040, 2047, 2055, 2060, 2065

Variety Development, Breeding, Selection, Evaluation, Growing, 
or Handling of Soybeans for Food Uses 637, 768, 985, 986, 1293, 
1361, 1365, 1381, 1387, 1462, 1534, 1535, 1541, 1840

Variety development of soybeans. See Breeding of Soybeans and 
Classical Genetics, Germplasm Collections and Resources, and 
Gene Banks, Irradiation of Soybeans for Breeding and Variety 
Development

Variety names / nomenclature–standardization. See Nomenclature 
of Soybean Varieties–Standardization of

Variety names of early U.S. soybeans. See Lists and Descriptions 
(Offi cial) of Early U.S. Soybean Varieties with Their P.I. Numbers 
and Synonyms

Veganism. See Vegetarianism–Veganism

Vegetable oils. See Specifi c Oilseeds such as Peanut Oil, Sesame 
Oil, Sunfl ower Oil, etc

Vegetable soybeans. See Green Vegetable Soybeans

Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General 
Information About, Not Including Use As Green Vegetable 
Soybeans

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans

Vegetarian Cookbooks. See also: Vegan Cookbooks 1224

Vegetarian or Vegan Restaurants or Cafeterias 367, 741

Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”) 
(1869-1948), Seventh-day Adventists–White, Ellen G. (1827-1915)

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
Veganism 93, 139, 153, 182, 252, 287, 289, 334, 360, 367, 396, 
439, 440, 478, 653, 741, 772, 818, 870, 1622, 1780, 1827, 1922, 
1980, 2010

Vegetarianism–Effi ciency of Plants Much Greater Than Animals in 
Producing Food from a Given Input of Energy, Land, or Water. Also 
Called Political Economy 772, 1423, 1885

Vegetarianism: Meat / Flesh Food Consumption–Statistics, 
Problems (Such as Diseases in or Caused by Flesh Foods), 
or Trends in Documents Not About Vegetarianism. See Also: 
Vegetarianism–Spongiform Encephalopathies /Diseases 257, 708, 
1423

Vegetarianism–Seventh-day Adventist Work with 139, 153, 287, 
367, 439, 440, 818

Vegetarianism, the Environment, and Ecology 1956

Vegetarianism–Veganism–Concerning a Plant-Based or Vegan 
Diet and Lifestyle Free of All Animal Products, Including Dairy 
Products, Eggs, and in Some Cases Honey and Leather 93, 1973

Vegetarianism–Vegetarian or Vegan Meals Served at Institutions 
(Colleges, Main-Stream Restaurants, Cafeterias, Fast Food Outlets, 
Hospitals, etc.). See also Vegetarian Restaurants 367

Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis. 
Formerly called Banana Bean (Rarely) or Velvetbean 397, 402, 763, 
780

Vestro Foods, Inc. See Westbrae Natural Foods

Viability and life-span of soybean seeds. See Storage of Seeds

Videotapes or References to Video Tapes 776, 1802

Vigna mungo. See Black gram or urd

Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Vitamin B-12 (Cyanocobalamin, Cobalamins) 1231

Vitamin E (Eight Forms of Tocopherol, Natural Powerful 
Antioxidants) 1723, 1822

Vitamins. See Antivitamin Activity and Antivitamins

Vitamins (General) 83, 92, 93, 106, 116, 119, 125, 144, 146, 155, 
156, 158, 180, 222, 242, 255, 267, 280, 284, 290, 332, 397, 405, 
453, 492, 554, 584, 633, 772, 849, 865, 889, 918, 1107, 1291, 1300, 
1314, 1462, 1655, 1669, 1717, 1725, 1749, 1800

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean 
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc., 
(Brisbane, California–south of San Francisco). Including Nasoya 
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993). 
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started 
in March 1940 116, 120, 175, 182, 226, 244, 279, 300, 322, 363, 
377, 389, 411, 448, 466, 519, 554, 701, 787, 869, 1043, 1086, 1107, 
1109, 1110, 1120, 1141, 1249, 1298, 1519, 1655

Voandzeia subterranea or Voandzou. See Bambarra groundnuts

W. Atlee Burpee (Philadelphia, Pennsylvania) 1160

War Food Administration of USDA. See United States Department 
of Agriculture (USDA)–War Food Administration (WFA)

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans 
and Soyfoods
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War, world. See World War I–Soybeans and Soyfoods, World War 
II–Soybeans and Soyfoods

Waste Management, Treatment, and Disposal. See also: 
Environmental Issues and Concerns 406

Water Use, Misuse, and Scarcity–Environmental Issues 1980

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods

Wax (soy) for candles. See SoyaWax International

Websites or Information on the World Wide Web or Internet 1715, 
1800, 1820, 1823, 1840, 1846, 1897

Weeds–Control and Herbicide Use 55, 58, 193, 331, 348, 351, 355, 
370, 433, 456, 512, 527, 528, 552, 587, 595, 614, 620, 632, 724, 
735, 747, 748, 843, 867, 910, 939, 948, 956, 1021, 1053, 1055, 
1064, 1070, 1071, 1111, 1173, 1263, 1275, 1281, 1290, 1302, 1320, 
1359, 1393, 1451, 1544, 1673, 1692, 1741, 1848, 1894, 1902, 1948, 
1965, 1999, 2034

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Well (The), Pure & Simple, and New Age Distributing Co. (San 
Jose, California) 1086

Wenger International Inc. See Extruder / Extrusion Cooker 
Manufacturers–Wenger International Inc.

Westbrae Natural Foods, Inc. (Berkeley, California). Founded in 
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro 
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New 
York, 14 Oct. 1997 478, 1086, 1246, 1298

Western Samoa. See Oceania–Samoa

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 96, 153, 360, 440

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 109, 869, 993, 1334, 
1480

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modifi ed Soy Protein Isolates with Whipping / Foaming 
Properties Used to Replace Egg Albumen

White, Ellen G. (1827-1915). Co-Founder of Seventh-day Adventist 
Church 367

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by 
Steve Demos. Including Soyfoods Unlimited. Owned by Dean 
Foods Co. since 8 May 2002 674, 818, 993, 1298

Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii 
Company

Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling, 
or Ground Raw with Water to a Fresh Puree or Slurry (Including 
Japanese Gô) 169, 702, 712, 1240, 1355, 1454, 1533, 1667, 1752, 
1790, 1815

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as 
Food) 58, 93, 119, 164, 188, 397, 403, 445, 462, 491, 511, 518, 539, 
570, 591, 602, 637, 640, 668, 698, 713, 714, 715, 716, 717, 724, 
733, 737, 757, 823, 843, 963, 993, 1006, 1193, 1243, 1326, 1331, 
1345, 1357, 1370, 1392, 1418, 1419, 1430, 1453, 1454, 1493, 1533, 
1575, 1600, 1632, 1652, 1671, 1723, 1790, 1941, 1945, 2009

Whole Dry Soybeans (Used Cooked or Unprocessed as Feed) 58

Whole Foods Market. Founded in 1978 in Austin, Texas, by John 
Mackey and Renee Lawson 2074

Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured 
Products, Made from Whole Dry Soybeans (Not Defatted). See 
Also: Soy Flour: Whole or Full-fat 462, 511, 602

WholeSoy & Co. (subsidiary of TAN Industries, Inc.), Modesto 
WholeSoy Co. (California), and Aros Sojaprodukter (Örsundsbro, 
then Enkoeping, Sweden; Founded by Ted Nordquist. Started Feb. 
1981) 832

Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly 
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel) 
596, 1025, 1056, 1063, 1268

Wild, perennial relatives of the soybean. See Neonotonia wightii

Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine 
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens, 
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei, 
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G. 
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G. 
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii 
tomentella) (Former Names and Synonyms Include G. sericea, and 
G. tomentosa) 115, 596, 1056, 1259, 1268, 1315, 1421, 1464, 1574

Wild Soybeans (General) 45, 623, 1245, 1345, 1474, 1582

Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the 
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax, 
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell, 
Iowa; started Jan. 1999) 674, 818, 832, 1816, 1916

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.

Wilson soybean variety. See Soybean Varieties USA–Mammoth 
Yellow

Wing Seed Co. (Mechanicsburg, Champaign County, Ohio). 
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles 
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 32, 
1345, 1795

Winged Bean (Psophocarpus tetragonolobus) (Also Called Four-
Angled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus 
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Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea, 
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or 
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis 
or Kalamismis) 3, 161, 182, 233, 397, 402, 587, 849

WISHH (World Initiative for Soy in Human Health), and World Soy 
Foundation (WSF). Projects of the American Soybean Association 
(ASA) 1846, 1851, 1865, 1877, 1881, 1883, 1888, 1927

Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois) 
552, 1052, 1111, 1161

World 4, 6, 7, 26, 27, 29, 35, 36, 37, 39, 50, 58, 65, 66, 67, 72, 80, 
85, 98, 101, 104, 134, 149, 152, 154, 183, 195, 200, 264, 273, 277, 
323, 332, 354, 405, 444, 445, 464, 471, 475, 517, 530, 550, 565, 
568, 605, 607, 636, 648, 654, 673, 722, 727, 749, 752, 754, 755, 
760, 763, 767, 777, 786, 790, 802, 843, 858, 869, 902, 903, 918, 
994, 1038, 1042, 1058, 1068, 1074, 1077, 1108, 1113, 1114, 1118, 
1119, 1167, 1183, 1235, 1262, 1269, 1271, 1294, 1295, 1297, 1326, 
1328, 1361, 1382, 1430, 1431, 1444, 1461, 1503, 1529, 1555, 1556, 
1568, 1572, 1579, 1748, 1770, 1801, 1824, 1825, 1826, 1827, 1841, 
1842, 1859, 1887, 1894, 1922, 1928, 1934, 1935, 1955, 1982, 1986, 
2015, 2021

World Initiative for Soy in Human Health. See WISHH

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or 
Radioactivity, Population Growth (Human) and Related Problems 
(Including Poverty), Protein Resources and Shortages, and the 
“World Protein Crisis / Gap / Problem” of 1950-1979, Resource 
Shortages (Including Water and Energy), Economic Growth, 
Pollution, Appropriate Technology, Sustainable Development and 
Growth

World problems–Environmental issues & concerns. See 
Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Global Warming, etc.)

World Problems–Major (General) 697, 1471, 1560, 1674, 1871, 
1885, 1908, 1922, 1926, 1968

World Soy Foundation (WSF). See WISHH (World Initiative for 
Soy in Human Health)

World–Soybean Production, Area and Stocks–Statistics, Trends, and 
Analyses 26, 62, 101, 104, 154, 366, 488, 754, 1444, 1607, 1674, 
1928, 1965

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 9, 10, 11, 12, 13, 16, 17, 18, 19, 
21, 24, 170, 2071

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 81, 84, 91, 94, 95, 99, 109, 116, 124, 132, 153, 167, 
170, 171, 200, 226, 237, 315, 345, 367, 377, 434, 503, 522, 552, 
894, 1655, 1768, 1854, 2071, 2073, 2074

Worthington Foods, Inc. (Worthington, Ohio). Including Battle 
Creek Foods (Michigan) from 1960, and Madison Foods 

(Tennessee) from 1964. A subsidiary of Miles Laboratories from 
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan. 
1990 360, 478, 481, 818, 1001, 1081, 1085, 1246, 1480, 1836

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 321

Yamato Tofuhaus Sojaprodukte GmbH. See Huegli Naehrmittel 
A.G. (Steinach-Arbon, Switzerland)

Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.) 
Fruw.. 397, 402

Yellow soybeans. See Soybean Seeds–Yellow

Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affi liates 378

Yield Statistics, Soybean 6, 8, 12, 17, 20, 21, 22, 23, 24, 35, 37, 38, 
40, 41, 42, 44, 45, 48, 49, 54, 55, 58, 66, 71, 87, 100, 101, 104, 154, 
161, 174, 185, 221, 254, 265, 282, 331, 334, 343, 348, 375, 386, 
401, 404, 423, 425, 427, 436, 438, 458, 475, 489, 490, 499, 501, 
502, 503, 504, 507, 513, 515, 520, 521, 536, 537, 546, 550, 558, 
566, 571, 579, 590, 593, 594, 613, 616, 620, 621, 627, 634, 636, 
647, 649, 693, 696, 721, 722, 727, 732, 733, 741, 745, 746, 748, 
765, 771, 784, 790, 804, 806, 808, 810, 812, 821, 833, 844, 846, 
848, 849, 856, 882, 902, 909, 910, 916, 920, 921, 922, 924, 925, 
928, 930, 934, 936, 938, 945, 946, 948, 958, 960, 967, 968, 977, 
978, 979, 980, 985, 992, 1015, 1017, 1025, 1026, 1046, 1058, 1090, 
1091, 1101, 1108, 1154, 1162, 1176, 1178, 1222, 1232, 1235, 1237, 
1275, 1307, 1310, 1319, 1320, 1358, 1360, 1365, 1368, 1372, 1373, 
1375, 1377, 1387, 1389, 1394, 1399, 1450, 1451, 1458, 1488, 1517, 
1532, 1536, 1538, 1563, 1605, 1607, 1642, 1643, 1644, 1674, 1687, 
1710, 1787, 1795, 1857, 1863, 1938, 1992, 2074

Yogurt, etymology. See Soy Yogurt

Yogurt, soy. See Soy Yogurt

Yuba–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 439, 1051, 1959

Yuba Production–How to Make Yuba on a Commercial Scale 321, 
597

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In 
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu 
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). English-
Language Chinese Cookbooks and Restaurants: “Bean Curd Skin” 
58, 62, 109, 110, 153, 321, 381, 397, 402, 405, 439, 440, 446, 597, 
653, 757, 993, 1019, 1051, 1487, 1951, 1959

Yugoslavia. See Europe, Eastern–Serbia and Montenegro

Zaire. See Africa–Congo (formerly Zaire). Offi cially Democratic 
Republic of the Congo (DR Congo). Also known as Congo-
Kinshasa

Zea mays. See Corn / Maize
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